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PREFACE 


The  general  arrangement  of  the  American  Ephemeris  and  Nautical 
Almanac^  with  few  slight  changes,  remains  the  same  with  the  volume  for  the 
year  1900. 

The  Ephemeris  is  divided  into  four  parts,  as  follows : 

Part  I,  Ephemeris  for  the  Meridian  of  Greenwich^  which  gives  the  ephe- 
merides  of  the  Sun  and  Moon,  the  geocentric  and  heliocentric  positions  of  the 
major  planets,  the  Sun's  co-ordinates,  and  other  fundamental  astronomical 
data  for  equidistant  intervals  of  Greenwich  mean  time. 

Part  II,  Ephemeris  for  the  Meridia^t  of  Washington^  which  gives  the 
ephemerides  for  the  fixed  stars,  Sun,  Moon,  and  major  planets  for  transit  over 
the  meridian  of  the  new  Naval  Observatory,  Washington.  The  mean  places 
of  the  fixed  stars  and  the  data  for  their  reduction  are  also  included  in  this  part. 

Part  III,  Phenomena^  which  contains  predictions  of  phenomena  to  be 
observed,  with  data  for  their  computation.  .Washington  mean  time  for  the 
meridian  of  the  new^  Naval  Observatory  is  used  throughout  this  part  except 
in  a  few  cases,  notably  those  of  eclipses,  where  Greenwich  mean  time  seems 
more  convenient. 

Part  IV,  Star  numbers^  apparent  places  of  stars ^  and  other  data  based  on  the 
Constants  of  the  Paris  Conference  of  i8g6^  which  gives  precession,  obliquity, 
etc.,  Besselian  star-numbers,  independent  star-numbers,  ephemerides  of  five 
northern  circumpolar  stars,  and  ephemerides  of  twenty-five  other  stars  whose 
apparent  places  differ  from  those  given  in  Part  II. 

WALTER  S.  HARSHMAN, 

Professor  of  Mathematics^  U.  S.  Navy^ 

Director  Nautical  Almanac,  \ 
Washington,  November^  igo6. 
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CORRECTIONS. 


Ephemeris,  igo8,  first  edition  only. 


Page. 
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no. 

R.  A.  July  9 

for     1.72 

read 

1.82 

248. 

Dec.  34,  Var,  R.  A. 

for  15.336 

read 

15.342  . 

308. 

*/  Bootis 

s 
for   12.328 

read 

s 

12230 

for     27401 

read 

2.7372 

367. 

s 
d  Bootis  R.  A.  decrease  the  column  of  seconds  by  .10 

527. 

at  foot  of  the  page 

9 
for     1. 70 1 20 

0.1377 
0.1373 

913893 
913773 

read 

s 

I.70I2I 

0.1376 
0.1372 
9.13863 
9.13744 

Ephemeris,  igog,  first  edition  only. 
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Dec.  32  Var.  of  Decl. 
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Apr.  17  Meridian  Passage 

261, 

Dec.  33  Longitude 

Latitude 

Log  Dist. 

423. 

Dec.  31  R  A. 

Dec.  32  R.  A. 

513. 

I.,  Inferior  Conjunction 

S..  Superior  Conjunction 

515. 

lapetus 

519. 

Feb.  19    0 

VI 

for 

5417 

read 

54.19 

h      in 

h      111 

for 

17  58  5 

read 

17  48.5 

for 

52.0 

read 

52.4 

for 

6.2 

read 

6.5 

for 

179 

read 

198 

s 

s 

for 

24.29 

read 

24.28 

for 

s 

46.45 

read 

46.41 

for 

south 

read 

north 

for 

north 

read 

south 

for 

Feb.  30.9 

read 

Jan.  30  9 

/'•' 

^  +4     I 

read 

5^+4 
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CHRONOLOGICAL  ERAS   AND   CYCLES. 


CHRONOLOGICAL  ERAS. 

THE    YEAR   1910,   WHICH    COMPRISES   THE    LATTER    PART    OF   THE  134TH  AND  THE    BEGINNING    OF  THE  135TH 
YEAR    OF    THE    INDEPENDENCE    OF    THE    UNITED    STATES    OF    AMERIO,    CORRESPONDS    TO — 

The  year  6623  of  the  Julian  Period; 

"         7418-7419  of  the  Byzantine  era,  the  year  7419  commencing  on  September  i; 
"         5670-5671   of  the  Jewish  era,  the  year  5671    commencing  on   October  4, 

or,  more  exactly,  at  sunset  on  October  3; 
"         2663  since  the  foundation  of  Rome,  according  to  Varro; 
"         2657  since  the  beginning  of  the  era  of  Nabonassar,  which  has  been  assigned 
to  Wednesday,  the  26th  of  February  of  the  3967th  year  of  the  Julian 
Period;  corresponding,  in  the  notation  of  chronologists,  to  the  747th, 
and,  in  the  notation  of  astronomers,  to  the  746th  year  before  the  birth 
of  Christ; 
"         2686  of  the  Olympiads,  or  the  second  year  of  the  672d  Olympiad,  commenc- 
ing in  July,  1910,  if  we  fix  the  «ra  of  the  Olympiads  at  775 >^  years 
before  Christ,  or  near  the  beginning  of  July  of  the  year  3938  of  the 
Julian  Period; 
"         2222  of  the  Grecian  era,  or  the  era  of  the  SELEUCiDiE,  which  began  near  the 
vernal  equinox  of  the  year,  —  311  =  B.  C.  312,  =  4402  of  the  Julian 
Period; 
"         1626  of  the  era  of  Diocletian; 

"         2570  of  the  Japanese  era  and  to  the  43d  year  of  the  period  entitled  "Meiji." 
The  year  1328  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on  the  13th 
day  of  January,  1910. 

The  first  day  of  January  of  the  year  1910  is  the  2,418,673d  day  since  the  commence- 
ment of  the  Julian  Period. 

CHRONOLOGICAL  CYCLES. 

.         15 

8 

.  6623 


Dominical  Letter           .         . 

B 

Solar  Cycle 

Epact 

19 

Roman  Indiction 

Lunar  Cycle  or  Golden  Number  . 

II 

Julian  Period  . 
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SYMBOLS  AND   ABBREVIATIONS. 


S/GJVS  OF  THE  PLANETS,  ETC. 


o 
c 

9 

e 


spring 
Signs. 


The  Sun. 
The  Moon. 
Mercury. 
Venus. 
The  Earth. 


mmer  J 
igns.    \   ^ 


Summer 
Signs 


8 

n 

22 

SI 


Aries. 

Taurus. 

Gemini. 

Cancer. 

Leo. 

Virgo. 


^ 

Mars. 

% 

Jupiter. 

h 

Saturn. 

S 

Uranus. 

V 

Neptune 

W^  ZODIAC. 

Autumn 

{    8.     ni 

Libra. 
Scorpius. 

^          Signs. 

I   9.      / 

Sagittarius. 

Winter 
Signs. 

\  II.    zs: 

I  12.       X 

Capricornus. 

Aquarius. 

Pisces. 

6 
a 


ASPECTS. 


Conjunction,  or  having  the  same  Longitude  or  Right  Ascension. 
Quadrature,  or  differing  ±90**  in  Longitude  or  Right  Ascension. 
Opposition,    or  differing  180**  in  Longitude  or  Right  Ascension. 


ABB  RE  VIA  TIONS. 

S2 

Ascending  Node. 

0 

Degrees. 

t5 

Descending  Node. 

/ 

Minutes  of  Arc. 

N. 

North. 

n 

Seconds  cf  Arc. 

S  . 

South. 

h 

Hours. 

E. 

East. 

m 

Minutes  of  Time, 

W. 

West. 

■ 

Seconds  of  Time, 

vni 


[Eph  xo] 


PART     I 


ASTRONOMICAL   EPHEMERIS 


FOR   THK 


MERIDIAN  OF  GREENWICH. 
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JANUARY,  1910. 


AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

i 

4 
g 

s 

1 

"S 

& 

Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 

Equation  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 

Diff.  for 
I  Hour. 

Apparent 
Right  Ascension. 

Diff.  for 
1  Hour. 

Apparent 
Declination. 

Diflf.  for 
1  Hour. 

Semi- 
diameter. 

Sat. 
.  Mon. 

I 

2 

3 

h      m         s 
18    44    28.00 
18    48    53.00 
18    53    17.69 

8 

11.048 
11.035 
II. 021 

e 
S.23 

22 
22 

1                 n 

3  29.5 
5«  34-2 
53  II-3 

+  11.73 
12.89 
14.03 

16  1 
16  ] 
16  ] 

[7.87 
[7.86 
17-85 

71.07 
71.02 
70.98 

m        8 

3  25.80 

3  54-16 

4  22.21 

s 
1. 187 
1.175 
1. 161 

Tues. 
Wed. 
Thur. 

4 
5 
6 

18  57  42.02 

19  2       5.96 

19     6  29.50 

11.006 
10.990 
10.972 

22 
22 
22 

47  21. 1 
41     3-7 
34  19-3 

+  15.17 
16.30 
17.42 

16  ] 
16  ] 
16  ] 

17-84 
[7.82 
[7.80 

70.93 
70.87 
70,81 

4  49-90 

5  17-21 
5  44-12 

I.145 
I. 128  ' 
l.lli 

Frid. 
Sat. 

7 

8 

9 

19    ID    52.60 

19    15    15-23 
19    19    37.37 

TO.953 

10.933 
10.91 1 

22 
22 
22 

27     8.0 
19  30.2 
II  26.1 

+  18.53 
19.64 
20.73 

16  1 
16  I 
16  1 

17-78 

t7-75 
[7.71 

70-75 
70.68 
70.61 

6  10.60 

6  36.61 

7  2.12 

1.093 
1.073 
1.052 

Mon. 
Tues. 
Wed. 

lO 

II 

12 

19    23    58.98 
19    28    20.02 
19    32    40.49 

10.888 
10.865 
10.840 

22 

21 
21 

2  55.8 
53  59-5 
44  37.6 

+  21.81 
22.89 
23-95 

16  ] 
16  ] 
16  1 

17.67 

17-63 
17-58 

70.54 
70.46 

70.38 

7  27.10 

7  51-53 

8  15.37 

1.029 
1.005 
0.980 

Thur. 
Frid. 
Sat. 

13 
14 
15 

19    37      0.36 
19    41    19.57 
19    45    38.12 

10.814 
10.787 
10.759 

21 
21 
21 

34  50-4 
24  38.1 
14     I.I 

+  25.00 
26.04 
27.06 

16  ] 
16  I 
16  1 

t7-53 
17.48 
[7-42 

70.29 
70.21 
70.12 

8  38.61 

9  1. 21 
9  23.15 

0.954 
0.927 
0.900  1 

SC/JV. 

Mon. 

Tues. 

16 

17 
18 

19    49    56.00 
19    54    13.17 
19    58    29.60 

10.730 
10.700 
10.669 

21 
20 
20 

2  59.6 
51   34-0 
39  44-6 

+  28.07 
29.07 
30.05 

16 
16  ] 
16  ] 

17-36 
[7.29 
[7.22 

70.03 
69.93 
69.83 

9  44-40 
10     4.95 
10  24.78 

0.871 
0.842 
0.811 

Wed. 
Thur. 
Frid. 

19 
20 
21 

20      2    45.29 
20      7      0.24 
20    II    14.42 

10.638 
10.606 
10.574 

20 
20 
20 

27  31.7 

14  55-8 

I  57-1 

+  31.02 
31.98 
32.92 

16  ] 
16  ] 
16  ] 

'7-15 
[7.07 
[6.98 

69.73 
69.63 
69.53 

10  43.87 

11  2.20 
II   19.76 

0.779 
0.747 
0.715 

Sat. 

sc/^r. 

Mon. 

22 
23 
24 

20    15    27.81 
20    19    40.41 
20    23    52.24 

10.542 
10.509 
10.476 

19 
19 
19 

48  36.0 
34  52.8 
20  48.0 

+  33-85 
34.76 
35.65 

16  ] 
16  I 
16  ] 

[6.89 

16.79 
[6.68 

69.43 
69.32 
69.21 

If  36.55 

11  52.56 

12  7-78 

0.683  i 

0.650 

0.617 

Tues. 
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Thur. 

25 
26 
27 

20    28       3.27 
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20    36    22.93 

10.442 
10.409 
10.376 

19 
18 
18 
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36  27.0      38.25 

16  ] 
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16.57 
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0.551 
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31 

20   40    31.56 

20  44  39-39 
20  48  46.40 
20  52  52.60 

10.343 
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18 

17 

20  59.1    +39.08 

5  ii-3i     39.90 
49     4.1      40.71 
32  37.8      41.51 
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[6.21 
[6.07 

15-94 
[5.80 

68.77 
68.65 
68.54 
68.42 

13     0.71 

13  11.95 
13  22.38 
13  32.01 

0.485 
0.451 
0.418 
0.384 

]  Tues. 

32 

20  56  58.01 

10.208 

S.I7 

15  52.8   +42.28 

16 

[5-65 

trading 
south  d 
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13  40.84 
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1 

1 

§ 

s 

1 

1 

Equation  of 

Time, 

to  be 
Subtracted 
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Mean  Time. 

Diff.  for 
I  Hour. 

Sidereal 

Time. 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 
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1  Hour. 

Apparent 
Declination. 
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X  Hour. 

j 

Sat.         I 
SUN.     2 
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18    48    52.28 
18    53    16.88 

8 

11.044 
11.032 
II.018 

0                   1                     M 

S.23     3  30.2 
22  58  35.0 
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14.02 

m        s 

3  25.73 

3  54.08 

4  22.12 

s 

I.187 
I.I75 
1.161 

h      m        s 
18   41       1.64 
18    44   58.20 
18   48    54.76 

Tues. 
Wed. 
Thur. 

4 
5 
6 

18  57    41.12 

19  2      4.98 

19     6  28.44 

11.002 
10.985 
10.968 

22  47  22.3 
22  41     5.1 
22  34  20.9 

+  15.15 
16.28 
17.40 

4  49.80 

5  17.10 
5  44-00 

1.145 
1. 129 
i.iii 

18    52    51.32 

18  56   47.88 

19  0    44.44 

Frid. 
Sat. 

SUN. 

1 

7 
8 

9 

19    10    51.46 
19    15    14.02 
19    19    36.09 

10.950 
10.930 
10.908 

22  27     9.9 
22  19  32.4 
22  II  28.5 

+  18.51 
19.62 
20.71 

6  10.46 

6  36.47 

7  1.98 

1.093 
I.073 
1.052 

19      4   41.00 

19     8  37.55 
19  12  34.11 

Mon. 
Tues. 
Wed. 

10 
II 
12 

19    23    57.62 
19    28    18.59 
19    32    38.99 

10.885 
10.862 
10.837 

22     2  58.5 
21  54     2.6 
21  44  41.0 

+  21.79 
22.87 
23.93 

7  26.95 

7  51.37 

8  15.20 

1.029 
1.005 
0.980 

19  16  30.67 
19  20  27.23 
19  24  23.79 

Thur.    13 
,  Frid.     14 
:  Sat.       15 

19    36    58.79 
19    41     17.94 

19  45  36.43 

IO.811 
10.784 
10.756 

21  34  54.0 
21  24  42.0 
21   14     5-3 

+  24,98 
26.02 
27.05 

8  38.44 

9  1.03 
9  22.96 

0.954 
0.927 
0.900 

19  28  20.35 
19  32  16.91 
19  36  13.47 

1  SUN.    16 
1  Mon.     17 

1  Tues.    18 

1              1 

19  49  54.25 
19  54  11.36 
19  58  27.74 

10.727 
10.698 
10.667 

21     3     4.1 
20  51  38.9 
20  39  49.8 

+  28.06 
29.05 
30.03 

9  44.23 
10     4.78 
10  24.61 

0.871 
0.842 
0.81 1 

19  40  10.02 
19  44     6.58 
19  48     3.13 

Wed. 
Thur. 

I  Frid. 

19 
20 
21 

20    2  43.38 
20    6  58.28 
20  II   12.41 

10.636 
10.604 
10.572 

20  27  37.3 
20  15     1.7 
20     2     3.4 

+  31-00 
31.96 
32.90 

10  43.69 

11  2.03 
II   19.61 

0.779 

0.747 
0.715 

19  51  59.69 

19  55  56.25 
19  59  52.80 

Sat. 

SUN. 

Mon. 

22 
23 

24 

20  15  25.76 

20  19  38.33 
20  23  50.11 

10.540 
10.508 
10.474 

19  48  42.6 

19  34  59-7 
19  20  55.2 

+  33.83 
34.75 
35.64 

II  36.41 

11  52.42 

12  7.64 

0.683 
0.650 
0.617 

20     3  49.36 
20    7  45.92 
20  II  42.48 

Tues.  1  25 
Wed.  ■  26 
Thur.  1  27 

,  20  28     1. 1 1 
20  32  1 1. 31 
20  36  20.71 

10.441 
10.408 
10.375 

19     6  29.4 
18  51  42.6 
18  36  35.2 

+  36.52 
37.38 
38.23 

12  22.07 
12  35.71 
12  48.55 

0.584 
0.551 
0.518 

20  15  39.04 
20  19  35.60 
20  23  32.15 

1  Frid.   ,28 

'  Sat.       29 

SUN  30 

Mon.     31 

1 

20  40  29.31 
20  44  37.11 
20  48  44.10 
20  52  50.29 

10.342 
10.309 
10.275 
10.241 

18  21     7.6 
18     5  20.1 
17  49  13.2 
17  32  47.2 

+  39.07 
39.89 
40.69 
41.48 

13     0.60 

13  11.85 
13  22.29 
13  31.92 

0.485 
0.451 
0,418 
0.384 

20  27  28.70 
20  31  25.26 
20  35  21.82 
20  39  18.37 

Tues.    32 

20  56  55.68 

10.207 

S.  17  16     2.5 

+  42.25 

13  40.75 

)r  apparent  noo 
It  south  declin 

0.351 

n. 
ations  are 

20  43  14-93 

Diff.  for  1  Hour, 
+  9'.8565. 
(Table  III.) 

1 

Note. — The  semidiameter  for  me 
The  sign  +  prefixed  to  th 
j                      decreasing. 

an  noon  ma 
e  hourly  cha 

y  be  assumed  the  san 
nge  of  declination  i 

ne  as  that  fc 
ndicates  lh« 
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TIL 


AT  GREENWICH  MEAN  NOON. 


lO 

II 

12 
13 
15 
16 

18 

19 
20 
21 

22 
I    23 

24 

25 

26 
27 

28 
29 
30 
31 

32 


10 
II 
12 

13 
14 
15 

16 

18 

19 
20 
21 

22 
23 
24 

25 
26 

27 

28 
29 
30 
31 

32 


THE  SUN'S 


TRUE  LONGITUDE. 


280  13  18.9 

281  14  28.1 

282  15  37.5 

283  16  47.2 

284  17  57.1 

285  19  7.1 


13  34-0 

14  43.0 

15  52.2 


17 
18 

19 


1-7 
11.4 
21.2 


286  20  17.2       20  31. 1 

287  21  27.2      21  41.0 

288  22  37.3      22  50.8 


289 
290 
291 


23  47-2 

24  56.8 
26     6.1 


292  27  15.0 

293  28  23.3 

294  29  31.0 

295  30  37.9 

296  31  44.0 

297  32  49-2 

298  33  53-5 

299  34  56.9 

300  35  59-4 


24^ 

25 

26 

27 
28 
29 

30 
31 
33 

34 
35 
36 


•  0-5 
1 0.0 
19.2 

27.9 
36.0 
43.4 

50.1 

56.1 

1.2 

5.4 

8.6 

10.8 


301 
302 
303 


37  0.9 

38  1.4 

39  i-o 


304  39  59.7 

305  40  Sl^l 

306  41  54.8 

307  42  51. 1 

308  43  46.6 

309  44  41.3 

310  45  35.2 

311  46  28.4 


37  12.1 

38  12.5 

39  1 1.9 

40  10.5 

41  8.3 

42  5-2 


43 
43 
44 
45 


1.4 
56.7 
51-3 
45-1 


46  38.1 


Diff.  for 
z  Hoar. 


152.88 
152.89 
152.90 

152.91 
152.91 
152.92 

152.92 
152.92 
152.92 

152.91 
152.90 
152.88 

152.86 
152.83 
152.80 

152.77 
152.74 
152.70 

152.66 
152.62 

152.58 

152.54 
152.50 
152.47 

152.44 
152.40 
152.37 

152.33 
152.30 
152.27 
152.23 

152.20 


LATITUDE. 


+  0.14 

O.IO 

+  0.05 

—  0.03 
0.13 

0.25 

-0.37 
0.49 

0.61 

-0.73 
0.83 

0.91 

-0.97 

1. 00 

0.99 

-0.94 
0.87 
0.78 

-0.66 
0.52 
0.37 

—  0.24 

—  0.12 
0.00 

+  0.08 
0.15 

0.T7 

+  0.18 

0.16 

O.IO 

+  0.03 

—  0.06 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


Diff.  for 
X  Hour. 


9.992  6689 
9.992  6703 
9.992  6740 

9.992  6799 
9.992  6880 
9.992  6982 

9.992  7103 
9.992  7243 
9.992  7401 

9.992  7576 
9.992  7767 
9.992  7974 

9.992  8197 
9.992  8437 
9.992  8694 


0.0 

+  1.0 

2.0 

+  2.9 

3.8 
4.7 

+  5.5 
6.2 
6.9 

+  7-6 
8.3 
9.0 

+  9.7 
10.5 
11.3 


9.992  8969   +  11.9 
9.992  9262 
9.992  9576 


9.992  99 1 1 

9.993  0270 
9.993  0653  ' 

I 
9.993  1061 

9.993  1495  , 
9.993  1956  I 
j 
9.993  2444 
9.993  2958 
9.993  3499 

9.993  4065 
9.993  4656 
9.993  5270 
9.993  5907 

9.993  6565 


12.6 
13.5 

+  14.5 
15.5 
16.5 

+  17.5 
18.6 
19.8 

+  20.9 
22.0 
23.1 

+  24.1 
25.1 
26.1 
26.9 

+  27.8 


Note. — The  numbers  in  column  A  correspond  to  the  true  equinox  of  the  date;  in  column  A'  to  the  mean 
equinox  of  January  o^.o. 


Mean  Time 

of 

Sidereal  Koon. 


8 
6.10 


h   m 

5  18 

5  14  10.18 

5  10  14,27 

5  6  18.36 

5  2  22.45 

4  58  26.54 

4  54  30.63 

4  50  34.71 

4  46  38.80 

4  42  42.89 

4  38  46.98 

4  34  51.06 


4  30  55.15 
4  26  59.23 
4  23  3.32 


19  7.41 
15  11.50 
II  15.59 


4  7  19.68 

4  3  23.77 

3  59  27.86 

3  SS  31.95 

3  51  36.04 

3  47  40.12 

3  43  44.21 

3  39  48.30 

3  35  52.39 

3  31  56.48 

3  28  0.57 

3  24  4.66 

3  20  8.75 

3  16  12.84 


Diff.  for  I  Hour, 
—  9\8296. 
(Table  II.) 


IV. 


JANUARY,  1910. 


GREENWICH 

MEAN  TIME- 

a 

• 

THE 

MOON'S 

o 
1 

1 

SEMIDIAMETER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

MidniRht 

Noon. 

DitE.  for 
I  Hour. 

Midnight 

Diff.  for 
X  Hour. 

Meridian  of 
Greenwich. 

DME.  for 
I  HoDr. 

Noon. 

1   I 

'       2 
1       ^ 

14  58.9 

14  52-5 
14  48.8 

H   55-4 
14   50.3 
14   48.0 

f                 If 

54  53-0 
54  29.5 
54  16.1 

-1.17 

0.77 

-0-34 

54  40-0 
54  21.5 
54  13.4 

-0.98 

0.56 

-  0.12 

h       m 

17  10.3 

17  50.5 

18  30.3 

m 

1.70 

1.66 
1.66 

d 
19.7 
20.7 
21.7 

'     4 
5 
6 

14  48.0 
14  50.1 

14  54-9 

14   48.7 
14   52.2 
14   58-1 

54  13-3 
54  20.9 
54  38.3 

+  0.10 
0.53 
o.go 

54  15-8 
54  28.4 
54  50.2 

+  0.32 
0.72 
1.07 

19  10.8 

19  53-0 

20  38.0 

1.71 
1.81 
1.94 

22.7 
23.7 
24.7 

7 
8 

9 

15     1.9 
15  10.6 
15  20.6 

15     6.1 
15  15-5 
15  25-7 

55     4-0 

55  36.2 

56  12.6 

+  1.22 
1.44 

1.55 

55  19.5 

55  54-0 

56  31-4 

+  1.34 
I.51 

1-57 

21  26.4 

22  18.6 

23  139 

2.10 
2.25 
2.35 

25.7 
26.7 
27.7 

lO 

1  II 

12 

15  30-8 
15  40.8 

15  49-7 

15  35-9 
15  45-4 
15  53-7 

56  50.3 

57  26.9 
57  59-8 

+  1.56 
1.46 
1.26 

57     8.9 

57  43.9 

58  14-3 

+  1.52 

1-37 
1.15 

0  II.O 

1  8.1 

2.40 
2-35 

28.7 
0.0 
I.O 

13 

1    14 
*    15 

15  57-3 

16  3.0 
16     6.9 

16    0.4 
16     5.2 
16     8.2 

58  27.3 

58  48.3 

59  2.7 

+  1.02 

0.73 
0.47 

58  38.7 

58  56.3 

59  7.5 

+  0.88 
0.60 
0.34 

2     3-7 

2  56.9 

3  47-7 

2.27 
2.16 

2.08 

2.0 
3.0 
4.0 

16 
18 

16     9.1 
16     9.9 
16    '9.4 

16     9.7 
16     9.8 
16     8.7 

59  IO-9 
59  13.6 
59  "-6 

+  0.22 
+  o.ot 
-  ai8 

59  12.9 
59  13.2 
59     9-0 

+  0.11 

—  0.09 

—  0.26 

4  36.9 

5  25.5 

6  14.7 

2.03 
2.03 
2.08 

5.0 
6.0 
7.0 

'    19 
20 

,    2^ 

16     7.7 
16     4.8 
16     0.7 

16     6.4 
16     2.9 
15  58.2 

59     5-3 

58  54-8 
58  39-8 

-0.35 
0.53 

0.72 

59     0.6 
58  47.9 
58  30.5 

-0.44 
0.63 
0.83 

7     5-7 

7  59-3 

8  55.7 

2.17 
2.29 
2.40 

8.0 

9.0 

1 0.0 

22 
23 
24 

15  55-3 
15  48.6 
15  40-7 

15  52.1 
15  44-8 
15  36.3 

58  20.0 

57  55-3 
57  26.1 

-0.93 
I.I3 
1.30 

58     8.2 
57  41-2 
57  10,1 

-1.03 
1.22 
1.36 

9  54-2 

10  53.1 

11  50.4 

2.46 

2.43 
2.32 

II.O 

12.0 

13.0 

26 
27 

15  31-7 
15  22.3 
15  13-0 

15  27.0 
15   17.6 
15     8.5 

56  53-4 
56  18.8 

55  44-6 

-    I.4I    , 

1-45 
1-39 

56  36.2 
56     1.5 

55  28.2 

-1.44 
1.43 
1.32 

12  44.4 

13  34.6 

14  20.9 

2.17 
2.00 
1.86 

14.0 

15.0 

16.0 

I28 
29 

1^^ 

15     4-3 
14  57-1 
14  51-6 
14  48.5 

15     0.5 

14  54-1 
14  49.7 
14  48.0 

55  12.8 
54  46.0 
54  26.0 

54  14-7 

1     -1.23 
0.99 
0.66 

-0.27 

1 

54  58.7 
54  35.0 
54  19.2 
54  12.7 

—  1. 12 
0.84 
0.47 

-  0.06 

15     4.2 

15  45-4 

16  25.5 

17  5-6 

1.76 
1.68 
1.66 
1.69 

17.0 
18.0 
19.0 
20.0 

32 

14  48.1 

!  14  48-9 

54  13-2 

1 

+  0.15 

54  16.3 

+  0.37 

17  46.8 

1.76 

21.0 

1 
1 

JANUARY,  1910. 


GREENWICH 

MEAN 

TIME. 

I 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION.                                . 

1 

1  Hoar. 

Right 

Diff.for 

Declination. 

Diff.  for 

Hour. 

RiRht 

Diff.  for 

Declination. 

1 
Diff.  for  ! 

! 

Ascension. 

I  Minute. 

X  Minute. 

Ascension. 

1  Minute. 

X  Minute. 

S^ 

iTURDi 

\Y    I. 

MONDAY  3. 

i 

h      m 

8 

8 

e            r             " 

" 

h 

m        8 

8 

0 

w 

"         1 

o 

II    22 

31.10 

1.871a 

N.  9  36     9.4 

12.427 

0 

12 

49   21.51 

1.7755 

S.  0 

38 

53.8 

12.937   1 

I 

II    24 

23-25 

1.8674 

9  23  42.9 

12.455 

I 

12 

51      8.04 

1.7753 

0 

51 

49.9 

12,932 

2 

II    26 

15.18 

1.8637 

9   II    14.8 

12.482 

2 

12 

52   54.55 

1.7752 

4 

45-6 

XI.  926 

3 

11    28 

6.90 

X.860I 

8  58  45.1 

12.50S 

3 

12 

54  41.06 

1.7752 

17 

41.0 

X3.919 

4 

II    29 

58.41 

1.8567 

8  46   13.9 

12.533 

4 

12 

56  27.57 

1.7752 

30 

36.0 

12.912 

5 

II    31 

49.71 

1.8533 

8  33  41.2 

12.557 

5 

12 

58   14.09 

1.7753 

43 

30.5 

12.904  ; 

6 

II  33 

40.80 

1.8499 

8  21     7.1 

12.581 

6 

13 

0     0.61 

1.7755 

56 

24.5 

12.895  i 

7 

II  35 

31.70 

X.8466 

8     8  31.6 

12.604 

7 

13 

I   47-15 

1.7757 

2 

9 

18.0 

12.886 

8 

II  37 

22.40 

1.8434 

7  55  54.7 

12. 626 

8 

13 

3  33.70 

1.7760 

2 

22 

10.9 

12.876  1 

9 

II  39 

12.91 

1.8403 

7  43  16.5 

12.647 

9 

13 

5  20.28 

1.7765 

2 

35 

3.3 

ia.866 

lO 

II  41 

3.23 

1.8372 

7  30  37.1 

12.668 

10 

13 

7     6.88 

1.7770 

2 

47 

55-0 

12.855 

II 

II  42 

53.38 

1.834a 

7  17  56.4 

12.688 

II 

13 

8  53.51 

1.7775 

3 

0 

46.0 

12.844 

12 

II  44 

43.34 

I. 8313 

7     5  14.6 

12. 707 

12 

13 

10  40.18 

1.7781 

3 

13 

36.3 

12.832    1 

13 

II  46 

33.13 

1.828s 

6  52  31-7 

12.725 

13 

13 

12  26.89 

1.7788 

3 

26 

25.9 

12.819 

14 

II  48 

22.76 

X.8257 

6  39  47.7 

12.743 

14 

13 

14   13.64 

1.7795 

3 

39 

14.7 

12. 806    1 

15 

II   50 

12.22 

1.8230 

6  27     2.7 

12.760 

15 

13 

16     0.43 

1.7804 

3 

52 

2.7 

12.792    ■ 

i6 

II   52 

1.52 

1.8204 

6   14   16.7 

12.776 

16 

13 

17  47.28 

1.7813 

4 

4 

49.8 

12,778 

17 

II  53 

50,67 

1.8179 

6     I  29.7 

I2.79X 

17 

13 

19  34.19 

X.7822 

4 

17 

36.0 

12.763  ; 

i8 

II  55 

39.66 

I. 8154 

5  48  41.8 

X2.806 

18 

13 

21   21.15 

1.7833 

4 

30 

21.3 

12.747 

19 

II  57 

28.51 

1.8130 

5  35  53.1 

12.820 

19 

13 

23     8.18 

1.7844 

4 

43 

5.7 

12.731 

20 

II   59 

17.22 

1,8107 

5  23     3.5 

12.833 

20 

13 

24  55.28 

1.7856 

4 

55 

49.1 

12.714 

21 

12     I 

5.79 

X.8084 

5  10  13. 1 

12.845 

21 

13 

26  42.45 

X.7868 

5 

8 

31.4 

X2.696  1 

22 

12     2 

54.23 

X.8062 

4  57  22.0 

12.857 

22 

13 

28  29.70 

1.7882 

5 

21 

12.6 

ia.678  1 

23 

12     4 

42.54 

X.8041 

N.  4  44  30.2 

12.868 

23 

13 

30  I7.<i3 

1.7896 

S.   5 

33 

52.7 

12.659 

s 

.UNDA^ 

^  2. 

Tl 

JESDAY  4. 

O 

12     6 

30.72 

i.Soao 

N.  4  31  37.8 

ia.879 
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II 

21 

30.6 
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14 

4 

10  54.12 

3.4002 

20  56 

54.4 

9.404 

15 

2  22 

55.42 

a.2025 

II 

35 

31. 1 

13.976 

15 

4 

13   18.26 

2.4045 

21     6 

14.8 

9.275  1 

i6 

2  25 

7.68 

a. 2059 

II 

49 

27.7 

13.911 

16 

4 

15  42.66 

2.4088 

21    15 

27.3 

9.144 

17 

2  27 

20.14 

2.2094 

12 

3 

20.4 

13.845 

17 

4 

18     7.32 

2.4130 

21   24 

32.0 

9.013  1 

i8 

2  29 

32.81 

a. 2129 

12 

17 

9.1 

13.777 

18 

4 

20  32.23 

3.4172 

21   33 

28.7 

8.879 

19 

2  31 

45.69 
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12 

30 

53.7 

13.708 

19 

4 

22   57.39 

2.4214 

21  42 

17.4 

8.744  1 

20 

2  33 

58.80 

2.220I 

12 

44 

34.0 

13.637 

20 

4 
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58.0 
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2  36 

12.12 

2.2238 

12 
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13.565 

21 

4 

27  48.46 

2.4296 
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30.4 

8.47a  ; 
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1      22 

2  38 

25.66 

2.2275 

13 

II 

41.8 
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22 

4 

30   14.36 
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22     7 
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23 

2  40 

39.42 
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N.I3 
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24 

4 
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8.056  1 
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GREENWICH 

MEAN  TIME. 

1 
1 

THE  MOON^S  RIGHT  ASCENSION   AND  DECLINATION. 

Hour. 

RiRht 

Diff.  for 
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Diff.  for 

Hour. 

RiRhl 

Diff.  for 

1 
Declinatioa 

Diff.  for 

Ascension. 

I  Minute. 

I  Minute. 

Ascension. 

I  Minute. 

I  Mintite. 
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FRIDAY 
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" 

o 
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I 
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I 
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2 
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22    40       7.9 
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2 
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25  54  44.0 

+0.160 

3 

4  42  27.41 

2.4530 

22    47    50.0 

7.630 

3 

6  42  49.87 

2.5194 
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4 

4  44  54.71 

2.4567 

22  55  23.4 

7.486 

4 

6  45  20.99 

2.5178 

25  54  43.5 

0.X68 

5 

4  47  22.23 

2.4603 

23       2    48.2 

7.340 

5 

6  47  52.01 

2.5161 

25  54  28.5 

0.331 

i      6 

4  49  49.96 

2.4639 

23  10     4-3 

7.194 

6 

6  50  22.92 

2.5142 

25  54     3-8 

0.494 

7 

4  52   17-90 

2.4674 

23   17   II. 6 

7.047 

7 

6  52  53.72 

2.5122 

25  53  29.3 

0.656 

8 

4  54  46.05 

2.4708 

23   24    lO.O 

6.899 

8 

6  55  24.39 

2.5101 

25  52  45.1 

0.818 

9 

4  57   14.41 

2.4742 
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9 
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2.5079 
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0.9S0 

lO 

4  59  42.97 

2.4775 

23  37  40.0 

6.600 

10 

7     0  25.33 

2.5055 

25  50  47.5 

1. 141 

II 

5     2  II. 71 

2.4807 

23  44  11.5 
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II 
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a. 5030 

25  49  34.2 

1.302 

12 

5     4  40.64 

2.4838 
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12 
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25  48   11.3 

1.462 

13 

5     7     9.76 

2.4868 

23  56  47.3 

6.146 

13 

7     7  55.65 

2.4977 
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X.62X 

14 

5     9  39.05 

2.4897 

24     2  51.5 

5.993 

14 

7  10  25.43 

2.4949 

25  44  56.8 

1.780 

15 

5  12     8.52 

2.4925 

24     8  46.4 

5.839 

15 

7  12  55.03 
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25  43     5.3 

1.938 

i6 

•  5  14  38.16 

a. 4952 

24  14  32.1 

5.684 

16 

7  15  24.45 

2.4888 

25  41     4.3 

2.095 

'    17 

5  17     7-96 

a.4979 

24  20     8.4 

5.528 

17 

7  17  53.68 

a.4856 

25  38  53-8 

2.252 

i8 

5  19  37.91 

2.5005 

24  25  35-4 

5.372 

18 

7  20  22.72 

2.4823 

25  36  34.0 

a.  408 

19 

5  22     8.01 

a.  5029 

24  30  53.0 

5.215 

19 

7  22  51.56 

a.  4789 

25  34     4.8 

2.564 

1     20 

5  24  38.26 

a. 5053 

24  36     1.2 

5.057 

20 

7  25  20.18 

a.4753 

25  31   26.3 

3.719 

'     21 

5  27     8.65 

2.5075 

24  40  59.9 

4.899 

21 

7  27  48.59 

a.  4716 

25  28  38.5 

a.  873 

22 

5  29  39-17 

a.5<J97 

24  45  49.0 

4.740 

22 

7  30  16.78 

2.4679 

25  25  41.5 

3.026 

!    23 

1 

5  32     9.82 
SAT 

2.5117 
rURDA' 

N.24  50  28.7 
V  22. 

4.581 

23 

7  32  44.74 
M 

a.4640 
ONDA\ 

N.25  22  35.3 
'  24. 

3.179 

o 

5  34  40.58 

2.5136 

N.24  54  58.7 

4.4ai 

0 

7  35  12.46 

a. 4600 

N.25  19  20.0 

3.331 

I 

5  37  11.46 

a. 5154 

24  59  19. 1 

4.26Z 

I 

7  37  39.94 

a.  4559 

25   15  55.6 

3.482 

2 

5  39  42.44 

a.5171 

25     '3  29-9 

4.X00 

2 

7  40     7.17 

a.4517 

25  12  22.2 

3.632 

3 
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3 

7  42  34.15 
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4 
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4 
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5 
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5 
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4.366 

8 

5  54  50.14 

a. 5249 

25  25  10.5 
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4.510 

1      9 

5  57  21.66 

a. 5258 

25  28  13.0 
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II 
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13 
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14 
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15 
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15 
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16 
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17 
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17 
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18 
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2.3729 
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19 

6  22  38.27 

2.5275 
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19 

8   21      6.90 

2.3^73 
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20 

6  25     9.90 

2.5270 
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20 

8  23  28.77 

2.3617 
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21 

6  27  41.50 

2.5263 

25  51    52.8 
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21 
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22 

6  30  13.05 
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22 

8  28   11.50 
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23  31    13.5 
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23 

6  32  44.55 

2.5245 
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23 

8  30  32.35 
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6.536 

^4 

6  35  15-99 

2.5234 

N.25  54     5.1 
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24 

8  32  52.85 
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N.23   18     9.1 
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12 
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ZX.619 

9 

8 

53  41.26 

2.2845 

22 

13   17.1 

7.735 

9 

10   36    14.22 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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Honr. 

Right 

Diff.  for 

DeclinaUon. 

Diff.  for 

Ascension. 

I  Minute. 

1  Minute. 

Ascension. 

1  Minute. 

1  Minute. 

SA' 

rURDA 

Y  29. 

MONDAY  31. 

h     m        8 

s 

0      . 

" 

h     m        8 

s 

0        ,        « 

" 

O 

II    50  42.81 

1.8387 

N.  6  10  57.6 

12.945 

0 

13    17      2.84 

1.7854 

S.   4  14     5.7 

12.835 

I 

II    52   33-05 

X.8360 

5  58     0.5 

13.960 

I 

13    18   49.98 

1.7860 

4  26  55.3 

12.817 

2 

II    54  23.12 

1.8333 

5  45     2.5 

12.974 

2 

13    20   37.17 

1.7867 

4  39  43.7 

12.798 

3 

II    56   13.04 

1.8307 

5  32     3.8 

12.987 

3 

13    22    24.39 

1.7875 

4  52  31-0 

12.778 

4 

II    58      2.80 

1.828a 

5  19     4.3 

12.999 

4 

13  24  11.66 

1.7883 

5     5  17.1 

12.758 

5 

II    59  52.41 

1.8257 

5     6     4.0 

13.010 

5 

13  25  58.98 

1.7892 

5  18     1.9 

12.737 

6 

12       I    41.88 

1.8233 

4  53     3.1 

13.021 

6 

13  27  46.36 

1. 7901 

5  30  45.4 

12.715 

7 

12       3    31.20 

X.83IO 

4  40     1.6 

13.031 

7 

13  29  33.79 

1.7911 

5  43  27.6 

12.693 

8 

12     5  20.39 

1.8x87 

4  26  59.4 

13.040 

8 

13  31   21.29 

1.7922 

5  56     8.5 

12.670 

9 

12     7     9.44 

X.8X65 

4  13  56.8 

X3.048 

9 

13  33     8.86 

1.7933 

6     8  48.0 

12.646 

lO 

12     8  58.36 

1.8143 

4     0  53.7 

13.056 

10 

13  34  56.50 

1.7945 

6  21   26.1 

X2.622 

II 

12    10   47.16 

1.8x32 

3  47  50.1 

13.063 

II 

13  36  44.21 

1.7958 

6  34     2.6 

12.597 

12 

12    12    35.84 

X.8I02 

3  34  46.1 

13.069 

12 

13  38  32.00 

1.7972 

6  46  37.7 

12.572 

13 

12    14   24.40 

1.8083 

3  21  41.8 

13.075 

13 

13  40   19.88 

1.7987 

6  59  II. 2 

12.546 

14 

12    16    12.84 

X.806S 

3     8  37.2 

13.079 

14 

13  42     7.84 

1.8002 

7  II  43.1 

12.519 

15 

12    18       I.18 

X.8047 

2  55  32.3 

13.083 

15 

13  43  55.90 

1.8018 

7  24  13.4 

12.491 

i6 

12    19    49.41 

1.8030 

2  42  27.2 

13.086 

16 

13  45  4405 

1.8034 

7  36  42.0 

12.463 

17 

12    21    37.54 

X.80I4 

2  29  21.9 

13.088 

17 

13  47  32.30 

1.8051 

7  49     8.9 

12.434 

i8 

12    23    25.58 

1.7998 

2  16  16.5 

13.090 

18 

13  49  20.66 

1.8069 

8     I  34.1 

12.405 

19 

12    25    13.52 

1.7983 

2      3    II.O 

13.091 

19 

13  51     9.12 

1.8087 

8   13  57.5 

12.375 

20 

12    27       1.38 

1.79^9 

I  50     5.4 

13.092 

20 

13  52  57.70 

1.8106 

8  26  19. 1 

12.344 

'     21 

12    28    49.15 

1.7956 

I  36  59.8 

13.092 

21 

13  54  46.40 

1.8126 

8  38  38.8 

12.313 

22 

12    30    36.84 

1.7943 

I  23  54.3 

13.091 

22 

13  56  35.21 

1.8146 

8  50  56.6 

12.281 

23 

12    32    24.45 
SI 

1.7931 

JNDAY 

N.   I  .10  48.8 
30- 

13.090 

23 

13  58  24.15 
TUESD/ 

1.8167 
lY,  FEI 

S.   9     3  12.5 
JRUARY  I. 

12.248 

O 

12   34    12.00 

1.7919 

N.  0  57  43.4 

13.088 

0 

14     0  13.22 

1.8189 

S.   9  15  26.4 

12.215 

I 
2 

12  35  59-48 

12    37    46.90 

1.7908 

1.7898 

0  44  38.2 
0  31  33.2 

13.085 
13.081 

3 

12    39    34.26 

1.7889 

0  18  28.5 

13.077 

4 

12    41    21.57 

1.7880 

N.  0     5  24.0 

13.072 

PHASES 

OF  Tl 

SE  MOON. 

5 

12    43      8.83 

1.7872 

S.   0     7  40.1 

13.066 

6 
7 

12    44    56.04 
12    46    43.21 

X.7865 
1.7859 

0  20  43.9 
0  33  47.3 

13.060 

13.053 

8 

12    48    30.34 

1.7853 

0  46  50.2 

13.045 

d 

h       m 

9 

12    50    17.44 

1.7848 

0  59  52.6 

13.037 

a 

Last  Quartei 

r     .     . 

.     .Jan.    3 

I    26.8 

lO 

12   52     4-51 

1.7843 

I   12  54.5 

13.028 

• 

New  Moon 

.     . 

.     .     .     10  23  51.2 

II 

1     12 

12  53  51.56 
12  55  38.58 

1.7839 
1.7836 

I   25  55-9 
I   38  56.7 

13.0x8 
13.008 

5 

First  Quarte 

r    .     . 

.     .     .     17  22  20.6 

^3 

12  57  25.59 

1.7834 

I   51   56.8 

12.997 

0 

Full  Moon 

2d.    2 

3  50.6 

. 

...       ^tf    *. 

14 
15 

12  59  12.59 

13   0  59.58 

1.7832 

1.7831 

2     4  56.3 
2   17  55-1 

12.985 

12.973 

i6 

13       2    46.57 

1.7831 

2  30  53.1 

12.960 

17 

13     4  33.56 

1.783X 

2  43   50.3 

12.947 

d        h 

i8 

13     6  20.55 

1.7832 

2  56  46.7 

12.933 

c 

Apogee  .  . 

.     .     . 

.     .       Jan. 

3   18.4 

19 

13     8     7.55 

1.7834 

3     9  42.2 

12.918 

a 

Perigee     . 

.     .     . 

.     .     .     .      I 

7     1.5 

20 

13     9  54.57 

1.7837 

3  22  36.9 

12.903 

a 

AuoEee 

^ 

I  15.7 

21 

13   II  41.60 

i.78»o 

3  35  30-6 

12.887 

**i'^o*-^'^       • 

....      J 

22 

13   13  28.65 

1.7844 

3  48  23.3 

12.870 

23 

13   15   15-73 

1.7849 

4     I    15.0 

12.853 

24 

13   17     2.84 

1.7854 

S.    4  14     5.7 

12.835 

14 
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XIII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

' 

1 

V 
Q 

NameCand  Direction 
of  Object. 

Noon. 

P.  L. 

of 

Diff. 

Illh 

1 

P.L. 

of 

Diflf. 

Vlh 

P.L. 

of 

Diff. 

IXh 

P.U 

of      ' 
Diff.    ' 

e         »         » 

e         »         » 

0      f      •» 

•           1           n 

I 

Pollux 
Regulus 
Antares 
Sun 

W. 
W, 
E. 
E. 

55  2o  19 
19  34     5 

8i  21  37 

112    30    30 

2974 
3090 
2981 
3354 

56  51     4 

21     2  27 

79  51     0 

III     7  21 

2985 
3086 
2990 

3365 

58  21   35 

22  30  54 

78  20  34 

109  44  24 

2994 
3082 
2999 
3374 

59  51  54 

23  59  26 

76  50  20 

108  21  38 

3003  , 
3080 
3009  1 
3384 

2 

Pollux 
Regulus 
Antares 
Sun 

W. 
W. 
E. 
E. 

67    21       3 
31    22    13 

69   21    53 
loi  30  24 

3040 
3084 
3048 
3425 

68  50  26 

32  50  41 

67  52  40 

100     8  36 

3046 
3087 
3054 
3432 

70  19  42 
34  19     6 
66  23  34 
98  46  56 

3051 
3089 
3060 
3438 

71  48  51 
35  47  29 
64  54  36 
97  25  23 

3056 
3091 
3066 
3444 

3 

Pollux 
Regulus 
Antares 
Sun 

W. 
W. 
E. 
E. 

79  13  14 
43     8  46 
57  31   16 
90  39     5 

3075 
3100 
3087 
3465 

80  41   54 
44  36  56 
56     2  51 
89  18     2 

3077 
3100 
3090 
3468 

82  10  32 
46     5     6 
54  34  29 

87  57     2 

3078 
3ZOI 
3092 
3470 

83  39     8 
47  33  15 
53     6  10 
86  36     4 

3080 
3100 
3094  1 
3471, 

4 

Pollux 
Regulus 
Antares 
Sun 

W. 
W. 
E. 
E. 

91     I  55 
54  54  12 
45  45     3 
79  51  27 

3079 
3094 
3098 
3470 

92  30  30 
56  22  29 
44   16  51 
78  30  30 

3077 
3092 
3098 
3468 

93  59     8 
57  50  49 
42  48  39 
77     9  31 

3074 
3089 
3097 
3466 

95  27  49 
59  19   12 
41   20  26 
75  48  29 

3072  I 
3086, 
3096  1 

3463 

1 

5 

Pollux 

Regulus 

Jupiter 

Antares 

Sun 

W. 
W. 
W. 
E. 
E. 

102  52  13 
66  42  20 
21  40  27 

33  58  57 
69     2  22 

3052 
306Z 
3109 
3088 
3442 

104  21   22 
68   II   16 
23     8  26 
32  30  33 
67  40  53 

3046 
3056 
3100 
3087 
3436 

105  50  38 
69  40  18 
24  36  36 
31     2     7 
66   19   17 

3040 
3050 
3091 
3085 
3430 

107  20     I 
71     9  28 
26     4  57 
29  33  39 
64  57  35 

1 
3034  1 

3043  ' 

3081 

3084 

3423  1 

1 

6 

Regulus 
Jupiter 
Sun 

W. 
W. 
E. 

78  37  33 
33  29  40 
58     7     0 

3005 
3032 
3384 

80     7  40 
34  59  12 
56  44  25 

2996 

3022 
3375 

81  37  57 
36  28  57 
55  21  40 

2987 
3012 
3366 

83     8  26 
37  58  55 
53  58  44 

2977 
3001 
3357 

7 

Regulus 
Jupiter 
Sun 

W. 
W. 
E. 

90  43  56 
45  32     5 
47     I   12 

3926 
2946 
3303 

92  15  42 
47     3  26 
45  37     4 

2915 
2934 
3292 

93  47  41 
48  35     2 
44  12  43 

2904 
2942 

3281 

95  19  55 
50     6  53 
42  48     9 

2892  ■ 
3910  1 
3269  ' 

8 

Regulus 
Jupiter 
Sun 

W. 
W. 
E. 

103     4  50 
57  50     2 
35  41  51 

2833 
2847 
3210 

104  38  36 
59  23  29 
34  15  53 

2821 

2834 
3x99 

106  12  37 
60  57   12 
32  49  43 

2808 
2821 
3188 

107  46  54 
62  31   13 
31   23   19 

1 
2795 
2808  1 
3176 

13 

Sun 
Saturn 
Mars 
a  Arietis 
Aldebaran 

W. 
E. 
E. 
E. 
E. 

25  50     4 
58  59     3 
66  54  19 
79  37  12 
no     0  35 

2752 

2394 
2569 
2487 
2402 

27  25  35 
57  15  20 
65  14  41 

77  55  40 
108  17     3 

2741 
2388 
2562 
2482 
2395 

29     I  21 
55  31  28 
63  34  54 
76   14     I 
106  33  21 

2731 
2382 
2557 
2477 
2388 

30  37  20 
53  47  27 
61  55     0 
74  32   16 
104  49  29 

a72i  ' 
2376 
2551 
2473 

2382 

14 

Sun 
Saturn 
Mars 
a  Arietis 
Aldebaran 

W. 
E. 
E. 
E. 
E. 

38  40     6 
45     5  27 
53  33  41 
66     2  20 

96     8     8 

2684 
2352 
2529 
2462 
2356 

40  17     7 
43  20  43 
51   53     7 
64  20  13 

94  23  30 

2678 
2348 
2526 
2462 

2352 

41   54  16 

41  35  54 
50   12  29 
62  38     6 
92  38  46 

2673 
2344 
2523 
2462 

2348 

43  31   32 
39  50  59 
48  31  46 
60  55  59 
90  53  57 

2669 

2341 
2520 
2463 
234 1  , 

15 

Sun 
Saturn 

W. 
E. 

51  39  20 
31     5  22 

2649 
2329 

53   17     9 
29  20     5 

2646 
2327 

54  55      I 
27  34  45 

2643 
2326 

56  32  57 
25  49  24 

2641 
2325 

XIV. 
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1 

GREENWICH  MEAN  TIME.                                                j 

LUNAR  DISTANCES. 

Name  and  Direction 
of  Object. 

Midnight 

P.L. 

of 

DiflE. 

XV^ 

P.L. 

of 

Diff. 

XVIIIh 

P.L. 

of 
Diff. 

XXIh 

1 

P.L. 
of 
Diff. 

! 

O            t           n 

•           f           n 

«        f        f 

«          »          w 

1 

I 

Pollux 
Regulus 
Antares 
Sun 

W. 
W. 
E. 
E. 

6l    22      3 
25    28       I 

75  2o  i8 
.io6  59     3 

301 1 
3079 
3018 
3393 

62    52      2 
26    56    36 

73  50  27 
105  36  39 

3019 
3080 
3026 
340a 

64    21    51 

28    25    10 

72    20   46 

104    14    25 

3026 
3081 
3034 
3410 

65  51  31 

29  53  42 

70  51   15 

102  52  20 

3033 

30821 

3041 

3418' 

2 

Pollux 
Regulus 
Antares 
Sun 

W. 
W. 
E. 
E. 

73  17  54 
37  15  49 
63  25  45 
96     3  57 

3o6t 
3093 
3071 
3450 

74  46  51 
38  44     7 
61   56  59 
94  42  37 

3065 
3095 
3076 
3454 

76  15  43 
40  12  22 
60  28  20 
93  21   22 

3069 
3097 

3458 

77  44  31 
41  40  35 
58  59  46 
92     0  12 

3072 
3099 

3083! 
3462 

1 

3 

Pollux 
Regulus 
Antares 
Sun 

W. 
W. 
E. 
E. 

85     7  42 
49     I  25 
51  37  54 
85  15     8 

308X 
3100 
3096 
347a 

86  36   15 
50  29  35 
50     9  40 
83  54  13 

3081 
3099 
3097 
3472 

88     4  48 

51  57  45 
48  41  27 
82  33  18 

3081 
3098 
3098 
3472 

89  33  21 
53  25  57 
47  13   15 
81   12  23 

3080 
3096 
3098 
3471 

4 

Pollux 
Regulus 
Antares 
Sun 

W. 
W. 
E. 
E. 

96  56  33 
60  47  39 
39  52   12 
74  27  24 

3068 
3082 
3095 
3460 

98  25  21 
62  16   II 
38  23  56 
73     6  16 

3065 
3078 
3093 
3456 

99  54  13 
63  44  48 
36  55  38 
71  45     3 

3061 
3073 
309a 
345a 

loi   23   10 
65  13  31 
35  27  19 
70  23  45 

3056 
3068 
3090 
3447  , 

5 

Pollux    ' 

Regulus 

Jupiter 

Antares 

Sun 

W. 
W. 
W. 
E. 
E. 

108  49  31 
72  38  47 

27  33  30 

28  5     9 
63  35  45 

3027 
3036 
3071 
3083 
3416 

no  19  10 
74     8  14 
29     2  15 
26  36  39 
62   13  47 

3oao 
3020 
3062 
3082 
3408 

III  48  57 

75  37  51 
30  31   II 
25     8     8 
60  51  41 

3013 
302a 
-   305a 
3082 
3400 

"3  .18  54 
77     7  37 
32     0  19 

23  39  37 
59  29  25 

3005 
3014  , 
3042 
3082 
3392 

6 

Regulus 
Jupiter 
Sun 

W. 
W. 
E. 

84  39     7 
39  29     6 
52  35  38 

3968 
2991 

3347 

'86   10     0 
40  59"  30 
51   12  20 

2958 
2980 
3336 

87  41     5 
42  30     8 
49  48  50 

2947 
2969 
3325 

89  12  24 
44     0  59 
48  25     7 

a937  j 
2958  j 
3314  1 

7 

Regulus 
Jupiter  • 
Sun 

W. 
W. 
E. 

96  52  24 
51  38  59 
41   23  21 

2880 
2898 
3257 

98  25     8 
53  II  21 

39  58  19 

2868 

2886 
3246 

99  58     6 
54  43  58 
38  33     4 

2857 
2873 
3234 

loi  31  20 
56  16  52 
37     7  35 

2845  1 
2860  ' 
3221  ' 

8 

Regulus 
Jupiter 
Sun 

W. 
W. 
E. 

109  21   28 
64     5  30 
29  56  41 

2783 
2795 
3165 

no  56  18 

65  40     5 
28  29  50 

2771 
2782 
3155 

112  31   24 
67   14  56 
27     2  47 

a758 
2769 
3145 

114     6  47 
68  50     5 
25  35  32 

2746 
2755 
3x35 

13 

Sun 
Saturn 
Mars 
a  Arietis 
Aldebaran 

W. 
E. 
E. 
E. 
E. 

32  13  32 
52     3   17 
60  14  58 
72  50  25 
103     5  29 

2712 
2371 

2545 
2470 
2377 

33  49  55 
50  19     0 

58  34  48 

71     8  29 

loi   21   21 

2704 
2366 
2541 
2467 
2371 

35  26  29 
48  34  36 
56  54  32 
69  26  29 

99  37     4 

a697 
2361 
a537 
2465 
2366 

37     3  13 
46  50     5 
55  14     9 
67  44  26 

97  52  40 

2690     ; 

2356 
2533 
2463 
2361      [ 

14 

Sun 
Saturn 
Mars 
a  Arietis 
Aldebaran 

W. 
E. 
E. 
E. 
E. 

45  8  54 
38     6     0 

46  51     0 

59   13  54 
89     9     2 

2664 
2338 
2517 
2465 
2341 

47  46  22 
36  20  56 
45   10   10 
57  31   51 
87  ^4     3 

2660 
2335 
2515 

2468 
233S 

48  23  56 
34  35  48 
43  29  18 

55  49  51 

85  Z^  59 

2656 
2333 

2513 
2471 
2335 

50     I  36 

32  50  37 
41  48  23 

54     7  57 
83  53  51 

2652 

2331 
2512 

2475 
2333      ^ 

15 

Sun 
Saturn 

W. 
E. 

58   10  57 
24     4     I 

2639 
2324 

59  4^   59 
22   18  37 

263S 
2325 

61   27     3 
20  33   14 

2636 
2326 

63     5   10 
18  47  52 

2635 
2328 

16 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES.                                                                             1 

1^ 

Name  and  Direction 

Noon. 

P.  L. 
of 

Illh 

P.L. 
of 

Vlh 

P.L. 

of 

IXh 

P.L. 

of 

1* 

of  Object. 

Dlff. 

Diff. 

DiflL 

DiflE.    1 

e          f         m 

0        «       ff 

« 

<f 

0            t           m 

1 

15 

Mars 

E. 

40     7  27 

25xa 

38    26    30 

2311 

36  45 

32 

2512 

35     4  35 

2513 

a  Arietis 

E. 

52  26     9 

2481 

50   44    29 

2487 

49     2 

58 

2495 

47  21  38 

ayn  ; 

Aldebaran 

E. 

82     8  39 

2331 

80    23    24 

23»9 

78  38 

6 

2327 

76  52  46 

2325 

i6 

Sun 

W. 

64  43  18 

a633 

66  21  28 

2632 

67  59 

39 

2631 

69  37  52 

3631 

Aldebaran 

E. 

68     5  39 

8322 

66  20  12 

2322 

64  34 

44 

2322 

62  49  17 

a3« 

Pollux 

E. 

112  II  43 

2303 

no  25  48 

2303 

108  39 

53 

2302 

106  53  57 

asoa  1 

17 

Sun 

W. 

77  48  58 

2631 

79  27  II 

2632 

81     5 

23 

2632 

82  43  35 

2633 

Aldebaran 

E. 

54     2  19 

2329 

52   17     2 

233X 

50  31 

48 

2334 

48  46  37 

2337 

Pollux 

E. 

98     4  10 

2302 

96   18  13 

2302 

94  32 

i7 

2303 

92  46  22 

«3Q3 

i8 

Sun 

W. 

90  54  14 

2639 

92  32  16 

2640 

94   10 

17 

2641 

95  48  16 

1 
2643 

a  Pegasi 

W. 

42     8   17 

3*97 

43  32  32 

3235 

44  58 

0 

3180 

46  24  33 

3x3a 

Saturn 

W. 

II   17     4 

2348 

13     I   54 

a344 

14  46 

49 

234X 

16  31  49 

2339 

Aldebaran 

E. 

40     I  55 

2356 

38   17   17 

2362 

36  32 

48 

2369 

34  48  29 

2377  1 

Pollux 

E. 

83  57     2 

2309 

82   II   15 

2310 

80  25 

30 

23x1 

78  39  47 

23x3 

Regulus 

E. 

120     6  41 

2321 

118  21   12 

232a 

116  35 

45 

2323 

114  50  19 

3324 

19 

Sun 

W. 

103  57  27 

2655 

105  35     8 

2657 

107   12 

45 

2660 

108  50  19 

2663 

a  Pegasi 

W. 

53  50     4 

2957 

55  21  10 

9932 

56  52 

48 

2910 

58  24  54 

a89x; 

Saturn 

W. 

25  17   10 

2340 

27     2  II 

2342 

28  47 

10 

2344 

30  32     6 

2345 

Pollux 

E. 

69  51   53 

2323 

68     6  27 

2326 

66  21 

5 

2328 

64  35  46 

233X  ' 

Regulus 

E. 

106     3  36 

2332 

104  18  22 

2334 

102  33 

12 

2335 

100  48     4 

2337 

20 

Sun 

W. 

"6  57     5 

2680 

118  34   12 

2684 

120   II 

13 

2688 

121   48     8 

1 
2692  1 

a  Pegasi 

W. 

66   10  43 

2823 

67  44  41 

2814 

69   18 

51 

2807 

70  53   II 

2801  i 

Saturn 

W. 

39   16     I 

2358 

41     0  37 

2361 

42  45 

7 

2364 

44  29  33 

2367  . 

Mars 

W. 

28     3     0 

2562 

29  42  47 

256X 

31   22 

35 

2561 

33     2  23 

2563 

Pollux 

E. 

55  50  14 

2346 

54     5  22 

2350 

52  20 

35 

2353 

50  35  53 

2357 

1 

Regulus 

E. 

92     3   19 

2351 

90  18  34 

2354 

88  33 

54 

2357 

86  49   18 

a36x' 

'    21 

a  Pegasi 

W. 

78  46  20 

2786 

80  21     6 

2786 

81  55 

52 

2787 

83  30  37 

1 
2789  ■ 

Saturn 

W. 

53   10  26 

2387 

54  54   19 

2392 

56  38 

5 

2397 

58  21  44 

2402 

Mars 

W. 

41  20  58 

2572 

43     0  31 

2575 

44  40 

0 

2579 

46   19  24 

2583 

a  Arietis 

W. 

35   II  34 

2682 

36  48  38 

2663 

38   26 

9 

2646 

40     4     2 

2632  ! 

Pollux 

E. 

41   53  58 

2381 

49     9  56 

2387 

38   26 

2 

2393 

36  42   17 

2399 

Regulus 

E. 

78     7  44 

2382 

76  23  44 

2387 

74  39 

51 

2392 

72  56     4 

2397 

1 

Jupiter 

E. 

123  58   II 

3382 

122  14  10 

23S6 

120  30 

15 

2390 

118  46  26 

2395 

1    22 

a  Pegasi 

W. 

91   23   18 

2812 

92  57  30 

2820 

94  31 

32 

2828 

96     5  23 

2837 

1 

Saturn 

W. 

66  58   12 

2429 

68  41     5 

2435 

70  23 

50 

244  X 

72     6  26 

2448 

Mars 

W. 

54  34  51 

2608 

56   13  35 

2614 

57  52 

12 

2620 

59  30  40 

3626 

1 

a  Arietis 

W. 

48   17   10 

2593 

49  56   14 

2590 

51   35 

22 

2588 

53   14  33 

3588 

Pollux 

E. 

28     5  58 

2438 

26   23   17 

2448 

24  40 

50 

2458 

22  58  38 

2470 

1 

Regulus 

E. 

64   19     9 

2426 

62  36  12 

2433 

60  53 

24 

2440 

59   10  46 

2447  , 

i 
j 

Jupiter 

E. 

no     9     8 

2421 

108  26     3 

2427 

106  43 

7 

2433 

105     0   19 

2439 

23 

a  Pegasi 

W. 

103  51   20 

2897 

105  23  43 

2912 

106  55 

47 

2928 

loS  27  30 

2945 

Saturn 

W. 

80  36  57 

2485 

82   18  32 

2493 

«3   59 

55 

250X 

85  41     7 

2510  i 

Mars 

W. 

67  40  42 

2663 

69   18   13 

2671 

70  55 

32 

2679 

72  32  41 

2687 

a  Arietis 

W. 

61  30  19 

2597 

63     9   18 

2601 

64  48 

12 

2605 

66  27     0 

2610 

1 

XVI. 
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1 

GRE 

:env\ 

P.  L. 

^ICH  MEAN  TIME. 



'AR  DISTANCES. 
P.  L. 



P.  L. 

1 . 

1 

P.  L. 

tl^ 

Name  and  Direction 

Midnight 

of 

XVh 

ot 

XVIIIh 

of 

XXIh 

of 

15 

of  Object. 

E. 

c 

33 

23  39 

Diff. 
2515 

0                  »                 M 

31   42  45 

Diflf, 
2517 

Ditf. 
2520 

DiQ. 

2524 

Mars 

0       I       If 
30     I   55 

0            »            w 

28    21       9 

1  a  Arietis 

E. 

45 

40  31 

2515 

43  59  39 

2528 

42   19     5 

2543 

40    38    52 

2560 

1  Aldebaran 

E. 

75 

7  23 

2324 

73  21   59 

2323 

71  36  33 

2322 

69  51     6 

2322 

i6 

1  Sun 

W. 

71 

16     5 

2631 

72  54  18 

2631 

74  32  31 

2631 

76   10  44 

2630 

Aldebaran 

E. 

6i 

3  50 

2323 

59   18  25 

2324 

57  33     I 

2326 

55  47  39 

2327 

Pollux 

E. 

105 

8     0 

2302 

103  22     3 

2302 

loi  36     5 

2302 

99  50     8 

2302 

17 

Sun 

W. 

84 

21  46 

a634 

85  59  55 

2635 

87  38     3 

8636 

89   16     9 

2637 

Aldebaran 

E. 

47 

I  31 

2340 

45   16  29 

2343 

43  31  32 

2347 

41  46  40 

2351 

Pollux 

E. 

91 

0  27 

2304 

89   14  34 

2305 

87  28  42 

2306 

85  42  51 

2307 

i8 

Sun 

W. 

97 

26   12 

2645 

99     4     5 

2647 

100  41   55 

2649 

102   19  43 

2652 

a  Pegasi 

W. 

47 

52     4 

3089 

49  ao  27 

3050 

50  49  38 

3015 

52   19  32 

2985 

Saturn 

W. 

18 

16  53 

2338 

20     I  58 

2337 

21  47     3 

2338 

23  32     7 

2339 

Aldebaran 

E. 

33 

4  20 

2386 

31  20  24 

2396 

29  36  42 

2407 

27  53  15 

2418 

Pollux 

E. 

76 

54     7 

2315 

75     8  29 

2317 

73  22  54 

2319 

71  37  22 

2321 

Regulus 

E. 

"3 

4  54 

2325 

III   19  32 

2326 

109  34   II 

2328 

107  48  52 

2330 

19 

Sun 

W. 

no 

27  49 

112     5  15 

2669 

113  42  36 

267a 

"5  19  53 

2676 

a  Pegasi 

W. 

59 

57  24 

2874 

61  30  17 

.2859 

63     3  29 

2845 

64  36  58 

2833 

Saturn 

W. 

32 

17     0 

2347 

34     I   51 

2350 

35  46  38 

2353 

37  31   21 

2355 

Pollux 

E. 

62 

50  31 

2333 

61     5  20 

2336 

59  20  13 

2339 

57  35  II 

2343 

Regulus 

E. 

99 

2  59 

2340 

97  17  58 

2343 

95  33     I 

2346 

93  48     8 

2348 

20 

Sun 

W. 

123 

24  58 

2697 

125     I  42 

2702 

126  38  18 

2707 

128  14  48 

2712 

a  Pegasi 

W. 

73 

27  38 

2796 

74     2  12 

2792 

75  36  51 

2789 

77   II  34 

2787 

Saturn 

W. 

46 

13  55 

237X 

47  58   II 

2375 

49  42  22 

2379 

51   26  27 

2383 

Mars 

W. 

34 

42  10 

2563 

36  21   56 

2564 

38     I  40 

2566 

39  41   21 

2569 

Pollux 

E. 

48 

51   17 

2362 

47     6  47 

3366 

45  22  24 

2371 

43  38     7 

2376 

Regulus 

E. 

85 

4  48 

2365 

83  20  23 

2369 

81  36     4 

2373 

79  51   51 

2378 

21 

a  Pegasi 

W. 

85 

5  19 

2792 

86  39  57 

2796 

88   14  30 

2800 

89  48  58 

2806 

Saturn 

W. 

60 

5  17 

2407 

61  48  42 

2412 

63  32     0 

2417 

65  15   10 

2423 

Mars 

W. 

47 

58  42 

2588 

49  37  54 

2592 

51   17     0 

2597 

52  55  59 

2602 

a  Arietis 

W. 

41 

42  13 

2621 

43  20  40 

2611 

44  59  21 

2603 

46  38  12 

2597 

\ 

Pollux 

E. 

34 

58  41 

2405 

33   15   14 

2412 

31   31   57 

2420 

29  48  52 

2429 

Regulus 

E. 

71 

12  25 

2402 

69  28  53 

2408 

67  45  30 

2414 

66     2   15 

2420 

Jupiter 

E. 

117 

2  44 

2(00 

lis   19     9 

2405 

113  35  41 

2410 

III   52  21 

2415 ; 

22 

a  Pegasi 

W. 

97 

39     3 

2847 

99  12  30 

2859 

100  45  42 

2871 

102   18  39 

2883 

Saturn 

W. 

73 

48  52 

2455 

75  31     8 

2462 

77   13   15 

2470 

78  55  II 

2477 ' 

Mars 

W. 

61 

8   59 

2633 

62  47     9 

2640 

64  25   10 

2647 

66     3     I 

2655 

a  Arietis 

W. 

54 

53  45 

2588 

56  32  57 

2589 

58   12     8 

2591 

59  51   16 

2594 1 

Pollux 

E. 

21 

16  43 

2484 

19  35     7 

2501 

17  53   55 

2521 

16   13   10 

2543 

Regulus 

E. 

57 

28   18 

2455 

55  46     I 

24f'3 

54     3  55 

2471 

52  22     I 

2479  i 

Jupiter 

E. 

103 

17  40 

2446 

lOI    35    II 

2453 

99  52  51 

2460 

98   10  41 

2467 

23 

a  Pegasi 

W. 

109 

58  52 

2964 

III  29  50 

29S4 

113     0  23 

3005 

114-30  30 

3025 

Saturn 

W. 

87 

22     7 

2518 

89     2  55 

2527 

90  43  31 

25J6 

92  23  54 

2545 

Mars 

W. 

74 

9  39 

2C<g6 

75  46  25 

2705 

77  22   58 

2714 

7^"^   59   19 

2723 

a  Arietis 

W. 

68 

5  42 

2616 

69  44   16 

2622 

71   22  41 

2628 

73     0  57 

2635 

I9I0- 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

■1^ 

Name  and  Direction 

Noon. 

P.  L. 

of 

Illh 

P.L. 
of 

Vlh 

P.L. 

of 

IXh 

P.L 

of 

1 

of  Object 

Diff. 

Diflf. 

Diflf. 

DiflE. 

0           »           n 

0           t          m 

0      »      i» 

0           r 

n 

23 

Aldebaran 

W. 

30  28  57 

«543 

32     9   II 

2545 

33  49  22 

2547 

35  29 

30 

2550 

Regulus 

E. 

50  40  18 

2488 

48  58  47 

2497 

47   17  30 

2507 

45  36 

26 

«5»7 

1 

Jupiter 

E. 

96  28  41 

2475 

94  46  52 

2482 

93     5   14 

2490 

91  23 

47 

2498 

Spica 

E. 

104  43  22 

2483 

103     I  49 

2493 

loi  20  26 

2501 

99  39 

14 

2509 

24 

Saturn 

W. 

94     4     5 

2555 

95  44     2 

2564 

97  23  46 

2574 

99     3 

16 

2584 

Mars 

W. 

80  35  28 

2733 

82  II   24 

2743 

83  47     6 

•753 

85  22 

35 

2764 

a  Arietis 

W. 

74  39     4 

2643 

76   17     0 

2651 

77  54  45 

2660 

79  32 

19 

2669 

1 

Aldebaran 

W. 

43  48  46 

2577 

45  28   13 

2584 

47     7  30 

2591 

48  46 

37 

2599 

1 

Regulus 

E. 

37  14  43 

2573 

35  35   II 

2586 

33  55  56 

2599 

32  17 

0 

26x3 

Jupiter 

E. 

82  59  30 

2543 

81   19  16 

2553 

79  39  16 

2562 

77  59 

29 

•572 

Spica 

E. 

91   16   II 

2553 

89  36  12 

2563 

87  56  26 

2573 

86  16 

54 

2583 

25 

Saturn 

W. 

107  17  16 

2637 

108  55  21 

9649 

no  33  10 

2660 

iia  10 

44 

aG7i 

Mars 

W. 

93  16  31 

2818 

94  50  35 

2830 

96  24  23 

2842 

97  57 

57 

2854 

a  Arietis 

W. 

87  37     3 

2718 

89  13  19 

■a729 

90  49  21 

2740 

92  25 

8 

2751 

Aldebaran 

W. 

56  59  17 

2645 

58  37   II 

»655 

60  14  51 

2(S65 

61  52 

18 

2675 

Jupiter 

E. 

69  44     0 

2624 

68     5  38 

2635 

66  27  30 

2646 

64  49 

38 

2657 

26 

Mars 

W. 

105  41  54 

a9i5 

107  13  54 

2927 

108  45  39 

2939 

no  17 

8 

1 
2952 

a  Arietis 

W. 

100  20  12 

2812 

loi   54  24 

2825 

103  28  19 

2838 

105     I 

58 

2852 

Aldebaran 

W. 

69  55  59 

2730 

71   31   59 

2741 

73     7  45 

2752 

74  43 

16 

2764 

Pollux 

W. 

25  45  27 

2735 

27  21  20 

2744 

28  57     I 

2753 

30  32 

30 

2763 

Jupiter 

E. 

56  44     5 

2715 

55     7  45 

2727 

53  31  41 

2738 

51  55 

52 

2750 

Antares 

E. 

no  57  51 

2719 

109  21  37 

2731 

107  45  38 

274a 

106     9 

54 

2754 

27 

Aldebaran 

W. 

82  37     2 

982X 

84  II     2 

2833 

85  44  48 

2845 

87  18 

18 

2856 

Pollux 

w. 

38  26  41 

2815 

40     0  50 

2825 

41  34  45 

2835 

43     8 

27 

2846 

Jupiter 

E. 

44     0  45 

2820 

42  26  31 

2822 

40  52  32 

2835 

39  18 

49 

a«47 

Antares 

E. 

98  15     3 

2812 

96  40  51 

2823 

95     6, 53 

2835 

93  33 

10 

2846 

28 

Aldebaran 

W. 

95     2  II 

29x2 

96  34  15 

2922 

98     6     6 

2933 

99  37 

43 

1 
2943 

Pollux 

W. 

50  53  30 

2899 

52  25-  50 

2909 

53  57  57 

2919 

55  29 

51 

2929 

Regulus 

W. 

15   13   18 

3084 

16  41  47 

3060 

18  10  46 

3044 

19  40 

5 

3034 

Jupiter 

E. 

31  34     4 

2906 

30     I   53 

2918 

28  29  57 

2930 

26  58 

17 

3942 

Antares 

E. 

85  48   14 

2901 

84  15  57 

2912 

82  43  54 

2923 

81   12 

4 

2933 

29. 

Aldebaran 

W. 

107  12  36 

2993 

108  42  58 

3002 

no  13     8 

301 1 

III   43 

7 

3020 

Pollux 

W. 

63     6   19 

2976 

64  37     2 

2984 

66     7  35 

2992 

67  37 

57 

3000 

Regulus 

W. 

27     7  56 

3033 

28  37  28 

3036 

30     6  57 

3039 

31  36 

21 

3043 

Antares 

E. 

73  36     4 

2981 

72     5  28 

2990 

70  35     4 

2999 

69     4 

50 

3007 

Sun 

E. 

133     7  56 

3373 

131  45     9 

3382 

130  22  32 

3390 

129     0 

4 

3399 

1 30 

Pollux 

W. 

75     7  28 

3035 

76  36  57 

3041 

78     6   18 

3046 

79  35 

33 

3051 

1 

Regulus 

W. 

39     2   12 

3063 

40  31     7 

3067 

41   59  57 

3071 

43  28 

42 

3074  1 

Antares 

E. 

61   36     9 

3045 

60     6  52 

3051 

58  37  42 

3057 

57     8 

40 

3063 

1 

Sun 

E. 

122     9.  57 

3434 

120  48   19 

3440 

119  26  48 

3446 

118     5 

23 

3451 

31 

Pollux 

W. 

87     0  25 

3071 

88  29   10 

3073 

89  57  52 

3076 

91   26 

31 

3078  \ 

Regulus 

W. 

50  51   29 

"     3087 

52   19  54 

3089 

53  48   16 

3091 

55  16 

37 

3092  \ 

Antares 

E. 

49  45     6 

3086 

48   16  39 

3090 

46  48  17 

3093 

45   19 

58 

3096; 

Sun 

E. 

III    19  39 

3471 

109  58  43 

3473 

108  37  49 

3475 

107   16 

58 

3477  i 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.  L. 

P.  L. 

P.  L. 

P.  L. 

Name  and  Direction 

Midnight. 

of 

XVb 

of 

XVIIIh 

of 

XXIh 

of 

rf 

of  Object. 

DifiF. 

Diff. 

Diff. 

Diff. 

i5 

0                 »             M 

0            r          ft 

0        «      » 

e            r          m 

23 

Aldebaran 

W. 

37     9  34 

8554 

38  49  33 

t55& 

40   29   25 

2564 

42     9  10 

«570 

Regulus 

E. 

43  55  35 

2587 

42  14  59 

■538 

40  34  38 

2549 

38  54  32 

8s6x 

Jupiter 

E. 

89  42  31 

2507 

88     I  27 

25x6 

86  20  36 

8525 

84  39  57 

8534 

Spica 

E. 

97  58  14 

8517 

96  17  25 

1586 

94  36  48 

2535 

92  56  23 

2544 

24 

Saturn 

W. 

100  42  33 

SSOS 

102  21  35 

260s 

104     0  23 

26x5 

105  38  57 

8636 

Mars 

W. 

86  57  50 

8775 

88  32  51 

2785 

90     7  39 

8796 

91  42  12 

8807 

a  Arietis 

W. 

81     9  42 

2678 

82  46  52 

8687 

84  23  49 

a697 

86     0  33 

2707 

Aldebaran 

W. 

50  25  33 

2608 

52     4  17 

8617 

53  42  50 

8686 

55  21  10 

2635 

Regulus 

E. 

30  38  23 

8629 

29     0     8 

8646 

27  22  15 

8664 

25  44  46 

8683 

JUPITBR 

E. 

76  19  55 

2582 

74  40  35 

8598 

73     I  29 

71  22  37 

8613 

Spica 

E. 

84  37  35 

2593 

82  58  30 

8604 

81   19  40 

86x4 

79  41     4 

2684 

25 

Saturn 

W. 

1x3  48     3 

2683 

115  25     6 

»694 

117     I   54 

2705 

118  38  26 

8716 

Mars 

W. 

99  31   15 

2866 

loi     4  18 

8878 

102  37     5 

2890 

104     9  37 

8908 

a  Arietis 

W. 

94     0  41 

8763 

95  35  58 

8775 

97  10  59 

8787 

98  45  44 

8800 

Aldebaran 

W. 

63  29  31 

2686 

65     6  30 

a697 

66  43  14 

8708 

68  19  44 

8719 

Jupiter 

E. 

63  12     I 

2669 

61  34  39 

8680 

59  57  32 

8698 

58  20  41 

2703 

26 

Mars 

W. 

III  48  22 

«965 

113  19  19 

9977 

114  50     I 

2989 

116  20  27 

3002 

a  Arietis 

W. 

106  35  19 

2865 

108     8  23 

8879 

109  41     9 

8893 

III   13  37 

•907 

Aldebaran 

W. 

76  18  31 

«775 

77  53  31 

8787 

79  28  16 

2798 

81     2  46 

8809 

Pollux 

W. 

32     7  47 

8773 

33  42  51 

8783 

35  17  41 

«793 

36  52  18 

8804 

Jupiter 

E. 

50  20  19 

2763 

48  45     2 

8775 

47  10     I 

8786 

45  35  15 

«798 

Antares 

E. 

104  34  26 

a765 

102  59  12 

2777 

loi  24  14 

8788 

99  49  31 

3800 

27 

Aldebaran 

W. 

88  51  34 

2867 

90  24  35 

8879 

91  57  21 

8890 

93  29  53 

8901 

Pollux 

W. 

.    44  41  55 

a857 

46   15     9 

8868 

47  48     9 

8878 

49  20  56 

8888 

Jupiter 

E. 

37  45  21 

a859 

36   12     9 

8870 

34  39  12 

8882 

33     6  30 

2894 

Antares 

E. 

91  59  42 

8858 

90  26  29 

2869 

88  53  30 

2880 

87  20  45 

889X 

28 

Aldebaran 

W. 

loi     9     7 

a954 

102  40  18 

8964 

104  II   16 

2973 

105  42     2 

2983 

Pollux 

W. 

57     I  33 

2939 

58  33     2 

S949 

60     4  19 

•958 

61  35  25 

9967 

Regulus 

W. 

21     9  35 

3030 

22  39   10 

3030 

24     8  46 

3030 

25  38  22 

3031 

Jupiter 

E. 

25  26  52 

2955 

23  55  43 

•968 

22  24  50 

a98x 

20  54  13 

2993 

Antares 

E. 

79  40  27 

2943 

78     9     3 

8953 

76  37  51 

3963 

75     6  52 

8972 

29 

Aldebaran 

W. 

"3  12  55 

3028 

114  42  33 

3036 

116  12     I 

3043 

117  41  20 

3051 

Pollux 

W. 

69     8  lo 

3008 

70  38  13 

30x5 

72     8     6 

3028 

73  37  51 

3089 

! 

Regulus 

W. 

33     5  41 

3047 

34  34  56 

3051 

36     4     6 

3055 

37  33  12 

3059 

i 

Antares 

E. 

67  34  46 

3015 

66     4  53 

3023 

64  35     9 

3031 

63     5  35 

3038 

Sun 

E. 

127  37  46 

3407 

126  15  37 

3414 

124  53  36 

3421 

123  31  43 

3427 

30 

Pollux 

W. 

81     4  42 

3056 

82  33  45 

3060 

84     2  43 

3064 

85  31  36 

3068 

Regulus 

W. 

44  57  23 

3078 

46  25  59 

3081 

47  54  32 

3083 

49  23     2 

3085 

Antares 

E. 

55  39  45 

3068 

54  10  56 

3073 

52  42   14 

3078 

51   13  37 

3082 

Sun 

E. 

116  44     4 

3456 

115  22  50 

3461 

114     I  42 

3465 

112  40  39 

3468 

1 
31 

Pollux 

W. 

92  55     8 

3079 

94  23  44 

3080 

95  52   18 

3079 

97  20  53 

3079 

Regulus 

W. 

56  44  56 

3093 

58   13   14 

3098 

59  41  33 

3091 

61     9  53 

3091 

Antares 

E. 

43  51  43 

3098 

42  23  31 

3100 

40  55  22 

3102 

39  27   15 

3104 

Sun 

E. 

105  56     8 

3479 

104  35  20 

3480 

103   14  33 

3480 

loi   53  46 

3479 

20 
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AT  GREENWICH  APPARENT  NOON. 


! 

THE  SUN'S 

eek. 

1     ^ 
g 

Sidereal 

Time  of 

Semi- 

Equation  of 
Time, 
to  be 

& 

s 

1 

:      1 

£ 

1 

diameter 

Added  to      , 

!      ^ 

o 

Apparent 

Diflf.  for 

Apparent             Diff.  for 

Semi- 

Passing 

Apparent     {  Diff.  for 

Day. 

i 

Right  Ascension. 

I  Hour. 

Declinat 

ion. 

2  Hour. 

diameter. 

Meridlaa 

Time. 

I  Hour. 

i 

h 

m 

s 

s 

0 

.       1         ,. 

. 

« 

s 

m        s 

8 

Tues. 

I 

20 

56    58.01 

10.208 

S.  17  15 

52.8  1+42.28 

16 

15-65 

68.31 

13    40.84 

0.351 

Wed. 

2 

21 

I 

2.61 

10.175 

16  58 

49-5 

43.02 

16 

15-50 

68.19 

13    48.87 

0.317 

Thur. 

1      ^ 

21 

5 

6.40 

10.141 

16  41 

28.31     43.75 

16 

15-34 

68.07 

13    56.09 

0.284 

Frid. 

4 

21 

9 

9-39 

10.107 

16  23 

49.6; +  44.47 

16 

15.18 

67.96 

14     2.51  ;  0.250 

Sat. 

5 

21 

13 

11.58 

10.074 

16     5 

53.8 

45.18 

16 

15.01 

67.84 

14     8.13 

0.217 

SUN. 

6 

21 

17 

12.97 

10.041 

15  47 

41.3 

45.87 

16 

14.85 

67.73 

14   12.95 

0.184 

Mon. 

i    7 

21 

21 

13.57 

10.008 

15  29 

12.4 

+  46.54 

16 

14.68 

67.61 

14   16.97 

0.151 

Tues. 

» 

21 

25 

13.37 

9.974 

15   10 

27.6      47.19 

16 

14-51 

67.50 

14  20.20 

0.1 18 

Wed. 

9 

21 

29 

12.36 

9.941 

14  51 

27.5        47.8-J 

16 

14-33 

67.38 

14   22.64 

0.085 

Thur. 

lO 

21 

33 

10.57 

9.909 

14  32 

12.4  1+48.44 

16 

14-15 

67.27 

14  24.29 

0.052 

Frid. 

II 

21 

37 

8.00 

9.876 

14  12 

42.8        49.04 

16 

13.97 

67.16 

14  25.15 

0.019 

Sat. 

12 

21 

41 

4.64 

9.843 

13  52 

59-0 

49.62 

16 

13-79 

67.06 

14  25.22 

0.013 

SUN. 

13 

21 

45 

0.49 

9.812 

13  33 

1.4 

+  50.18 

16 

13.60 

66.95 

14  24.52     0.045 

Mon. 

14 

21 

48 

55.57 

9.779 

13   12 

50.6      50.72 1 

16 

13-41 

66.84 

14  23.06 

0.077 

Tues. 

15 

21 

52 

49.89 

9.747 

12  52 

27.1 

51.24 

16 

13.22 

66.74 

14  20.84 

0.109 

Wed. 

i6 

21 

56 

43.46 

9.716 

12  31 

51.3 

+  51.75 

16 

13-03 

66.64 

14   17.86 

0.140 

Thur. 

17 

22 

0 

36.28 

9.685 

12   II 

3.5 

52.24 

16 

12.83 

66.54 

14   14.13 

0.170 

Frid. 

i8 

22 

4 

28.37 

9.655 

II   50 

4.1 

52.71 

16 

12.63 

66.44 

14     9.67     0.200 

Sat. 

19 

22 

8 

19.73 

9.626 

II   28 

53.6 

+  53.16 

16 

12.42 

66.34 

14     4.51 

0.229 

SUN. 

20 

22 

12 

10.40 

9.597 

II     7 

32.4 

53.60 

16 

12.22 

66.24 

13   58.65 

0.258 

Mon. 

21 

22 

16 

0.40 

9.569 

10  46 

0.9 

54.02 

16 

12.01 

66.14 

13   52.11 

0.286 

Tues. 

22 

22 

19 

49.74 

9.542 

10  24 

19.6   +54.42 

16 

11.79 

66.04 

13  44.91 

0.313 

Wed. 

23 

22 

23 

38.43 

9.516 

10     2 

28.8 1     54.81 

i6 

11-57 

65-95 

13   37.07 

0.339 

Thur. 

24 

22 

27 

26.49 

9.490 

9  40 

28.9 '     55.18 

16 

"•34 

65.86 

1328.61 

0.365 

Frid. 

25 

22 

31 

13.95 

9.465 

9  18 

20.3+55.54 

i6 

II. 11 

65-77 

13   19.53 

0.390 

Sat. 

26 

22 

35 

0.83 

9.441 

8  56 

3.3 ,     55.88 

16 

10.88 

65.69 

13     9.88 

0.414 

SUN. 

27 

22 

38 

47.14 

9.418 

8  33 

38.3  1     56.20 

i6 

10.64 

65.61 

12   59.67 

0.437 

Mon. 

28 

22 

42 

32.90 

9.395 

8  II 

5.7      56.51 

16 

10.40 

65-54 

12    48.91       0.460 

Tues. 

29 

22 

46 

18.14 

9.373 

S.    7  48 

26.0   +56.80 

i 

16 

10.16 

65.46 

12    37.60 

0.481 

I        Note.— The  mean  time  of  seraidiameier  passing  the  meridian  may  be  found  by  subtractinp  os.iS  from  the  sidereal  time. 
The  si^n  f  prehxed  to  the  hourly  clKin^e  of  declination  iiidicait-s  thai  south  declinations  are  decreasing;. 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

1 

o 

1 

•s 

1 

c 
o 

o 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

Diff.  for 
I  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Diff.  for 
I  Hour. 

Apparent 
Declination. 

Diff.  for 
X  Hour. 

Tues. 
Wed. 
Thur. 

I 

2 

3 

h 
20 
21 
21 

m       s 

56  55-68 
I     0.26 

5    4-04 

s 
10.207 
10.174 
IO.141 

0        »       i» 

S.  17  i6     2.5 

16  58  59.5 
16  41  38.5 

n 

+  42.25 
43.00 

43.74 

m       s 
13    40-75 
13    48.78 
13    56.00 

s 

0.351 

0.317 
0.284 

h      m       8 
20   43    14.93 
20   47    11.48 
20    51       8.04 

Frid. 

Sat. 

SUN. 

4 
5 
6 

21 
21 
21 

9    7.02 
13     9.20 
17  10.59 

10.108 
10.074 
10.041 

16  24     0.0 
16     6     4.5 
15  47  52.2 

+  44.46 
45.17 
45.86 

14      2.43 
14      8.05 

14  12.88 

0.250 
0.217 
0.184 

20    55      4.60 

20  59       1. 15 

21  2    57.71 

Mon. 
Tues. 
Wed. 

7 
8 

9 

21 
21 
21 

21  II. 18 
25  10.97 
29    9.97 

10.008 

9.975 
9.942 

15  29  23.5 
15  10  38.9 
14  51   39.0 

+  46.53 
47.18 
47.81 

14  16.92 
14  20.16 
14  22.60 

0.151 

o.n8 
0.085 

21     6  54.26 

21    10    50.82 
21     14    47.37 

Thur. 
Frid. 
Sat. 

lO 

II 

12 

21 
21 
21 

33    8.19 
37    5-62 
41     2.27 

9.909 

9.877 
9.844 

14  32  24.1 
14  12  54.6 
13  53  10.9 

+  48.43 
49.03 
49.61 

14  24.26 

14  25.13 
14  25.22 

0.052 
0.019 
0.013 

21    18    43.93 
21    22    40.49 
21    26    37.04 

SUN 
Mon. 
Tues. 

13 
14 
15 

21 
21 
21 

44  58.13 
48  53.22 

52  47-55 

9.812 
9.780 
9.748 

13  33  13.5 
13  13     2.8 
12  52  39.4 

+  50.17 
50.71 
51.23 

14  24.53 
14  23.07 
14  20.85 

0.045 
0.077 
0.109 

21     30    33.60 

21  34  30.15 

21    38    26.71 

Wed. 
Thur. 
Frid. 

i6 

17 

i8 

21 
22 
22 

56  41.13 

0  33-97 
4  26.08 

9.717 
9.686 
9.656 

12  32     3.7 
12   II   15.9 
II  50  16.5 

+  51.74 
52.23 
52.71 

14  17.88 
14  14.16 
14     9.71 

0.140 
0.170 
0.200 

21    42    23.26 
21    46    19.82 
21    50    16.37 

Sat. 

sOn. 

Mon. 

19 

20 
21 

22 
22 
22 

8  17-47 
12     8.17 
15  58.19 

9.627 
9.598 
9-570 

II  29     6.0 
II     7  44.9 
10  46  13.5 

+  53.16 
53.60 
54.02 

14     4.55 
13  58.69 

13  52.15 

0.229 
0.258 
0.286 

21    54    12.93 

21  58       9.48 

22  2       6.03 

Tues. 
Wed. 
Thur. 

22 
23 

24 

22 
22 
22 

19  47-55 
23  36.26 

27  24-35 

9.543 
9.517 
9.492 

10  24  32.1 

10     2  41.3 

9  40  41-4 

+  54.42 
54.81 
55.18 

13  44.96 
13  37.12 
13  28.66 

0.313 
0.339 
0.365 

22       6      2.59 
22       9    59.14 
22    13    55.70 

Frid. 
Sat. 
SUN 
Mon. 

25 
26 
27 
28 

22 
22 
22 
22 

31   11.84 
34  58.75 
38  45.09 
42  30.89 

9.467 

9.443 
9.420 

9-397 

9  18  32.7 
8  56  15.6 

8  33  50.5 
8  II   17.8 

+  55.54 
55.88 
56.20 
56.51 

13  19-59 
13     9.94 

12  59-73 
12  48.98 

0.390 
0.414 
0.437 
0.460 

22    17    52.25 
22    21    48.81 
22    25    45.36 
22    29    41.91 

Tues. 

29 

22 

46  16.16 

9.375 

S.   7  48  38.0 

+  56.80 

12  37.69 

0.481 

.22  33  38.47 

Note.— The  s( 

The  s 

deer 

smidiameter  for  mej 
Ign  +  prefixed  to  th 

in  noon  ma) 
e  hourly  ch 

be  assumed  the  san 
ange  of  declination  i 

le  as  that  fo 
ndicates  the 

r  apparent  noo 
It  south  dcclinr 

n. 

itions  are 

Diff.  for  I  Hour, 
+9^8565. 
(Table  III.) 
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III. 


AT  GREENWICH  MEAN  NOON. 


:: 

i 

5 

« 

Z 

>* 

V 

« 

^ 

ja 

•s 

•3 

>^ 

>^ 

n 

(0 

Q 

Q 

I 

32 

2 

33 

3 

a. 

34 

lO 

II 

12 

13 

15 

i6 

17 

i8 


I    20 
21 


22 

24 

25 
26 

27 
28 

29 


5  ,     36 

6  ,     37 


38 

39 
40 

41 
42 

43 

44 
45 
46 

47 
48 

49 

50 
51 
52 

53 
54 
55 

56 
57 
58 
59 

60 


THE    SUN'S 


TRUE   LONGITUDE. 


311  46    28.4 

312  47    20.7 

313  48    I2.I 

314  49     2.7 

315  49    52.4 

316  50    41. 1 

317  51    28.8 

318  52    15.3 

319  53     0.7 

320  53  44.8 

321  54  27.5 

322  55     8.7 

323  55  48.3 

324  56  26.3 

325  57     2.5 

326  57  36.9 

327  58     9.5 

328  58  40-3 

329  59     9-2 

330  59  36.3 
332  o     1.6 


333 

334 
335     I 


o  25.1 
o  46.9 


6.9 


336 

337 
338 
339 


I  25.3 
I  42.1 

1  57-2 

2  10.7 


46  38.1 

47  30.2 

48  21.5 


49 
50 
50 

51 
52 
53 

53 

54 
55 


12.0 

1.5 
50.1 

37.6 

24.0 

9.2 

53.1 
35-7 
16.8 


55  56.3 

56  34-1 

57  10.2 


57 
58 
58 


44-5 
17.0 

47.7 


59  16.5 

59  43-4 
o     8.6 


32.0 
53-6 
13.5 

31.8 
48.4 

3-5 
16.9 


340     2  22.7         2  28.7 


Diff.  for 
I  Hour. 


152.20 
152.16 
152.13 

152.09 
152.05 
152.01 

151.96 
151.91 
151.86 

151.81 

151-75 
151.68 

151.62 
151-55 
151.47 

X5I-39 
151.32 
151.24 

151.17 
151.09 
151.02 

150.94 
150.87 
150.80 

150-73 
150.66 

150.59 
150.53 

150.47 


LATITUDE. 


—  0.06 

o.i6 

0.28 

—  0.40 

0.53 
0.64 

-0.74 
0.82 
0.88 

—  0.90 
0.90 
0.87 

—  0.80 
0.71 
0.60 

—  0.47 

0.34 
0.20 

—  0.07 
+  0.03 

O.II 

+  0.17 
0.20 
0.21 

+  0.19 

0.14 

+  0.07 

—  0.02 

—  0.13 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


9-993  6565 
9.993  7243 
9.993  7941 

9.993  8656 

9.993  9388 
9.9940135 

9.994  0895 
9.994  1668 
9.994  2453 

9.994  3249 
9.994  4055 
9.994  4872 

9.994  5700 
9.994  6539 
9.994  7391 

9.994  8256 
9.9949136 

9.995  0033 

9.995  0947 
9-995  1878 
9.995  2828 

9.995  3798 
9.995  4787 
9-995  5794 

9.9956819 
9-995  7863 

9.995  8924 

9.996  0001 

9.996  1093 


Diff.  for 
I  Hour. 


+  27.8 
28.6 
29.4 

+  30.1 
30.8 
31.4 

4-  32.0 
32.5 
33.0 

+  33-4 
33.9 
34.3 

+  34.7 
35-2 
35-7 

+  36.3 
37-0 
37.7 

4-38.4 
39-2 
40.0 

4-40.8 
41.6 
42.4 

4-43.1 
43.8 

44-5 
45.2 

+  45.8 


Note.— The  numbers  in  column  A  correspond  to  the  true  equinox  of  the  daie:  in  column  A'  to  the  mean 
equinox  of  Januar>'  0^.0. 


Mean  Time 

of 

Sidereal  Noon. 


m 
16 
12 

8 


12.84 
16.93 
21.02 


3  4  25.11 
3  o  29.20 
2  56  33.29 

2  52  37.38 
2  48  41.47  i 
2  44  45.56 

2  40  49-65 
2  36  53.74 
2  32  57-83 

2  29  1.92 
2  25  6.01 
2  21  10.10 


2  17  14.19 
2  13  18.28 
2  9  22.38 


5  26.47 

I  30.56 

57  34.65 

53  38.74 

49  42.83 

45  46.92 


41 
37 
33 
30 


Diff.  for  I  Hour, 
—  9'.8296. 
(Table  II.) 


51.02 

55.11 
59.20 

3.29 


I    26       7.38 
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GREENWICH 

MEAN  TIME. 

1 

1     e 

• 

THE 

MOON'S 

1       0 

« 

It 

.      SEMIOIAMETER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Nooa 

MidoiKhL 

Noon. 

DifE.  for 
X  Hour. 

IfidnighL 

Diff.  for 
I  Hour. 

Meridian  of 
Greenwich. 

Diif.  for 
I  Hour. 

Noon. 

1 
I 

2 

3 

1 

14   48.1 
14    50-4 
H   55-7 

14   48.9 

H  52.7 

H   59-4 

54  13.2 
54  22.1 
54  41-5 

»» 
+  0.15 
0.59 
1.02 

54  i6-3 
54  30.5 
54  54-9 

+  0.37 
0.81 
1.22 

h        m 

17  46.8 

18  30.1 

19  16.4 

m 

1.76 
1.86 
2.00 

d 
21.0 
22.0 
23.0 

'     4 

,     5 

6 

15     3-7 

15  14-0 
15  25.9 

15     8.6 
15  19-8 
15  32.3 

55  10.7 

55  48.4 

56  32.4 

+  1.40 
I.71 
1.93 

55  28.6 

56  9-8 
56  55.8 

+  1-57 
1.84 
1.98 

20      6.3 

20  59-7 

21  56.0 

2.15 
2.29 

2.39 

24.0 
25.0 
26.0 

.     9 

15  38-8 

15  51.6 

16  3.2 

IS  45-3 

15  57-6 

16  8.2 

57  19.6 

58  6.4 
58  48.9 

+  1.99 
1.89 
1.63 

57  43-4 

58  28.5 

59  7-3 

4-  1.96 
1.78 
1.44 

22  53.7 

23  50-9 

2.41 
2-35 

27.0 
28.0 
29.0 

1  ^° 

•      II 

I    12 

16  12.5 

16  18.9 

16  21.9 

16  16.1 
16  20.8 
16  22.2 

59  23.2 
59  46.7 
59  57.8 

+  1.22 

0.72 
+  0.21 

59  36.4 
59  53.8 
59  58.8 

+  0.98 
+  0.46 
-  0.04 

0  46.4 

1  39-7 

2  31.0 

2.27 
2.17 
2. 1 1 

0.4 

1.4 

2.4    1 

1x3 
1  14 
1  15 

16  21.7 
i6  18.6 

16  13.3 

16  20.4 
16  16.2 
16  10. 1 

59  56.9 
59  45-6 
59  26.3 

-0.27 
0.65 
0.93 

59  52.4 
59  36.8 
59  14-4 

-0.47 
0.81 
1.03 

3  21.2 

4  II-3 

5  2.5 

2.09 
2.11 
2.16 

3.4 
4.4    1 

5-4  1 

'x6 
1  i8 

16     6.6 
15  59-0 
15  5^-o 

16     2.9 
15  55-0 
15  47-0 

59     1.6 
58  33.6 
58     4.3 

-  i.ri 
1.20 
1.23 

58  47.9 
58  19.1 

57  49.5 

-I.i6 
1.22 
1.24 

5  55.5 

6  50.8 

7  48.0 

2.26 

2.34 
2.41 

6.4! 
7.4  1 
8.4! 

,  19 

20 
21 

1 

15  42.9 

15  34-8 
15  26.8 

15  38.8 
15  30.8 
15  22.9 

57  34-6 
57     4-9 
56  35-6 

-1.24 
1.23 

I.2Z 

57  19.7 
56  50.2 
56  21. 1 

-  1.24 
1.22 
Z.20 

8  45.8 

9  42.6 
10  36.8 

2.40 
2.32 
2.19 

9.41 

10.4 1 
1 1.4 

22 

23 
24 

15  ig-o 

15  11.4 
15     4-2 

15  15-1 
15     7-7 
15     0.9 

56     6.8 

55  39.0 
55   12.8 

-I.18 
I.I3 
1.04 

55  52.7 

55  25.6 

.  55     0-6 

-1.16 
1.09 
0.98 

11  27.6 

12  14.9 
12  59.1 

2.04 
1.90 
1.79 

12.4 

13.4 
14.4 

25 
26 

27 
28 

14  57-8 

14  52.5 
14  48.6 
14  46.5 

14  55-0 
14  50-3 

14  47-3 
14  46,3 

54  49-2 
54  29.6 
54  15-2 
54     7.6 

--O.91 
0.72 
0.46 

-0.15 

54  38.8 
54  21.6 
54  IO-5 
54     6.8 

-0.82 

0.60 

-0.32 

+  0.02 

13  40.9 

14  21.4 

15  1-5 
15  42.2 

1.71 
1.67 
1.67 
1.72 

15-4 
16.4 

17-4 
18.4 

29 

1 

14  46.6 

14  47.6 

54     8.2 

+  0.21 

54  1 1.8 

+  0.41 

16  24.4 

1.80 

19.4 

1 
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j 

I 
i 

THE  MOON^S 

RIGHT  ASCENSION  AND  DECLINATION. 

1 
1 

1  Hoar. 

Right 

Diff.  for 

Declination. 

Diflf.for 

Honr. 

RiKht 

Diff.  for 

Declination. 

Diff.  for 

1 

Ascension. 

I  Minute. 

z  Minute. 

Ascension. 

I  Minute. 

I  Minute. 

T 

UESDA 

Y   I. 

THURSDAY  3. 

h 

m 

8 

s 

0 

, 

" 

h     m 

■ 

■ 

e 

. 

ff 

" 

O 

14 

0 

13-22 

1. 8189 

S.   9 

15  26.4 

12.215 

0 

15    31 

15.08 

1.9968 

S.18 

9 

54.7 

9.756  ' 

I 

14 

2 

2.42 

i.8ai3 

9 

27  38.3 

19.X82 

I 

15   33 

15.04 

2.0019 

iS 

19 

37.9 

9.684 

2 

14 

3 

51-76 

1.8235 

9 

39  48.2 

ia.148 

2 

15  35 

15.31 

2.0070 

18 

29 

16.8 

9.612   1 

3 

14 

5 

41.24 

1.8258 

9 

51   56.0 

11.112 

3 

15  37 

15.88 

2.0121 

18 

38 

51.4 

9.539 

4 

14 

7 

30.86 

I. 8283 

10 

4     1.6 

12.076 

4 

15  39 

16.76 

2.0173 

18 

48 

21.5 

9.465 

5 

14 

9 

20.63 

1.8308 

10 

16     5.1 

12.039 

5 

15  41 

17.96 

2.0226 

18 

57 

47.2 

9.390 

6 

14 

II 

10.56 

1.8334 

10 

28     6.3 

12.002 

6 

15  43 

19.47 

2.0278 

19 

7 

8.3 

9.313 

7 

14 

13 

0.64 

1.8360 

10 

40     5.3 

11.964 

7 

15  45 

21.30 

2.0331 

19 

16 

24.8 

9.236  [ 

8 

14 

14 

50.88 

1.8388 

10 

52     2.0 

11.925 

8 

15  47 

23.44 

2.0384 

19 

25 

36.6 

9.158   ' 

9 

14 

16 

41.29 

I. 8415 

II 

3  56.3 

11.886 

9 

15  49 

25.91 

2.0438 

19 

34 

43.7 

9.079 

lO 

14 

18 

31.86 

1.8443 

II 

15  48.3 

11.846 

10 

15  51 

28.70 

a. 0493 

19 

43 

46.1 

8.999 

II 

14 

20 

22.61 

1.8473 

II 

27  37.8 

11.804 

II 

15  53 

31.82 

2.0547 

19 

52 

43.6 

8.918 

12 

14 

22 

13.53 

X.8502 

II 

39  24.8 

11.763 

12 

15  55 

35-26 

2.0601 

20 

I 

36.2 

8.836 

13 

14 

24 

4.63 

1.8533 

II 

51     9.4 

11.722 

13 

15  57 

3903 

2.0656 

20 

10 

23.9 

8.753 

14 

14 

25 

55.92 

1.8563 

12 

2  51.4 

11.678 

14 

15  59 

43.13 

2.0712 

20 

19 

6.5 

8.668 

15 

14 

27 

47.39 

1.8595 

12 

14  30.8 

11.635 

15 

16     I 

47-57 

2.0768 

20 

27 

44.1 

8.584 

i6 

14 

29 

39.06 

Z.8628 

12 

26     7.6 

11.590 

16 

16     3 

52.34 

2.0823 

20 

36 

16.6 

8.498 

17 

M 

31 

30.92 

1.8660 

12 

37  41.6 

".545 

17 

16     5 

57-45 

2. 0880 

20 

44 

43.9 

8.411 

i8 

14 

33 

22.98 

1.8693 

12 

49   13.0 

11.500 

18 

16     8 

2.90 

2.0936 

20 

53 

5.9 

8.323 

19 

14 

35 

15.24 

1.8728 

13 

0  41.6 

11.453 

19 

16  10 

8.68 

2.0993 

21 

I 

22.6 

8.233 

20 

14 

37 

7.71 

X.8763 

13 

12     7.4 

11.406 

20 

16   12 

14.81 

2. 1050 

21 

9 

33.9 

8.143 

21 

14 

39 

0.39 

1.8798 

13 

23  30.3 

11.358 

21 

16  14 

21.28 

2.1107 

21 

17 

39.8 

8.052 

22 

14 

40 

53.29 

2.8834 

13 

34  50.3 

11.308 

22 

16   16 

28.09 

2.1163 

21 

25 

40.2 

7.960 

23 

14 

42 

46.40 

1.8870 

S.13 

46     7.3 

11.258 

23 

16   18 

35.24 

2.I22Z 

S.2I 

33 

35.0 

7.867    1 

WE 

DNESr 

)AY 

2. 

FRIDAY 

'    4. 

O 

14 

44 

39.73 

1.8908 

S.13 

57  21.3 

11. 208 

0 

16  20 

42.74 

2.1279 

S.2I 

41 

24.2 

7.773 

I 

14 

46 

33-29 

1.8945 

14 

8  32.3 

ZI.158 

I 

16  22 

50.59 

2.1337 

21 

49 

7.7 

7.678 

2 

14 

48 

27.07 

1.8983 

14 

19  40.2 

11.106 

2 

16  24 

58.78 

2.1394 

21 

56 

45.5 

7.581    ' 

3 

14 

50 

21.09 

2.9023 

14 

30  45.0 

".053 

3 

16  27 

7.32 

2.1453 

22 

4 

17.4 

7.483 

4 

14 

52 

15.35 

1.9063 

14 

41   46.6 

11.000 

4 

16  29 

16.21 

2.151I 

22 

II 

43-4 

7.384 

5 

14 

54 

9.84 

1. 9103 

14 

52  45.0 

10.946 

5 

16  31 

25-45 

2.1569 

22 

19 

3.5 

7.285 

6 

14 

5^ 

4.58 

I. 9143 

15 

3  40.1 

10.891 

6 

16  33 

35.04 

2.1628 

22 

26 

17.6 

7.184 

7 

14 

57 

59.56 

1.9184 

15 

14  31.9 

10.835 

7 

16  35 

44.98 

2.1686 

22 

33 

25.6 

7.083 

8 

14 

59 

54.79 

X.9226 

15 

25  20.3 

10.778 

8 

16  37 

55.27 

2, 1744 

22 

40 

27.5 

6.9S0 

9 

15 

I 

50.27 

1.9268 

15 

36     5.3 

10.721 

9 

16  40 

5.91 

2.1802 

22 

47 

23.2 

6.876 

io 

15 

3 

46.01 

1.9312 

15 

46  46.8 

10.663 

10 

16  42 

16.89 

2.1860 

22 

54 

12.6 

6.770 

II 

15 

5 

42.01 

1.9355 

15 

57  24.8 

10.603 

II 

16  44 

28.23 

2.1919 

23 

0 

55.6 

6.664 

12 

15 

7 

38.27 

X.9399 

16 

7  59-2 

10.543 

12 

16  46 

39.92 

2.1978 

23 

7 

32.3 

6.558 

13 

15 

9 

34.80 

1.9444 

16 

18  30.0 

10.483 

13 

16  48 

51.96 

2.2036 

23 

14 

2.5 

6.449 

14 

15 

II 

31-60 

1.9489 

16 

28  57.1 

10.421 

14 

16  51 

4.35 

2.2093 

23 

20 

26.2 

6.339 

15 

15 

13 

28.67 

1.9535 

16 

39  20.5 

10.35S 

15 

16  53 

17.08 

2.2151 

23 

26 

43.2 

6.228 

i6 

15 

15 

26.02 

I. 9581 

16 

49  40.1 

10.295 

16 

16  55 

30.16 

2.2209 

23 

32 

53.6 

6.117 

17 

15 

17 

23.64 

1.9628 

16 

59  55.9 

10.231 

17 

16  57 

43.59 

2.2268 

23 

38 

57.3 

6.005 

i8 

15 

19 

21.55 

1.9675 

17 

10     7.8 

10.166 

18 

16  59 

57-37 

2.2325 

23 

44 

54-2 

5.892    , 

19 

15 

21 

19-74 

1.9723 

17 

20  15.8 

10.100 

19 

17     2 

11.49 

2.2382 

23 

50 

44-3 

5.777 

20 

^5 

23 

18.22 

I. 9771 

17 

30  19.8 

10.033 

20 

17     4 

25.95 

2.2439 

23 

56 

27-4 

5.661    ■ 

21 

15 

25 

16.99 

1.9820 

17 

40   19.7 

9.964 

21 

17     6 

40.76 

2.2497 

24 

2 

3.6 

5.544 

22 

15 

27 

16.06 

1.9869 

17 

50  15.5 

9.896 

22 

17     8 

55.91 

2.2553 

24 

7 

3^.8 

5.427 

23 

15 

29 

15.42 

1.9918 

18 

0     7.2 

9.827 

23 

17   II 

11.40 

2.2610 

24 

12 

54.8 

5.308 

;  24 

15 

31 

15.08 

1.9968 

S.18 

9  54.7 

9.756 

24 

17   13 

27.^3 

2.2666 

S.24 

18 

9.6 

5.187    1 
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GREENWICH 

MEAN  TIME. 



1 
THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

j  Hoar. 

Right 

Diflf.  for 

Declination. 

DilLfor 

Hour. 

Right 

Diflf.  for 

Declination. 

DiflE.  for 

1 

Aacensioa 

I  Minute. 

I  Minote. 

Ascension. 

I  Minute. 

1  Minnte. 

SATURDAY  5. 

[ON  DAY  7. 

h 

m        • 

■         '         •        '        " 

" 

h     m        s 

8 

Q 

' 

" 

O 

13   27.23 

2.2666  ,S.24  18     9.6 

5.187 

0 

19      7   40.60 

a.46a5 

S.25 

50    30.3 

X.647 

I 

15   43.39 

2.2722 

24   23    17.2 

S.066 

I 

19    10      8.41 

a.  4643 

25 

48    46.8 

1.805 

2 

^7 

17    59.89 

2.2778 

24   28    17.5 

4.944 

2 

19    12   36.32 

a. 4660 

25 

46    53.7 

1.964 

3 

17 

20    16.72 

2.2833 

24  33   10.5 

4.8ai 

3 

19    15      4.33 

2.4676 

25 

44  51. 1 

a.  123 

4 

22   33.88 

a. 2888 

24  37  56.0 

4.696 

4 

19    17   32.43 

2.4691 

25 

42  39.0 

a.aSa  | 

5 

24  51-37 

2.194a 

24  42  34.0 

4.571 

5 

19   20      0.62 

a.4705 

25 

40  17.3 

a. 44a  , 

6 

27     9- 18 

a. 2995 

24  47     4.5 

4.444 

6 

19    22    28.89 

2.4717 

25 

37  46.0 

a. 601  ^ 

7 

29  27.31 

a.  3049 

24  51  27.3 

4.3x7 

7 

19    24    57.23 

2.4728 

25 

35     5.2 

a.760  1 

8 

31  45.77 

2.3102 

24  55  42.5 

4.X88 

8 

19    27    25.63 

2.4739 

25 

32  14.8 

2.919  1 

9 

34     4.54 

8.3x54 

24  59  49.9 

4.058 

9 

19    29    54.10 

a. 4749 

25 

29  14.9 

3.079  j 

lO 

36  23.62 

2.3207 

25     3  49.5 

3.928 

10 

19    32    22.62 

a.4757 

25 

26     5.3 

3.239 

II 

38  43-02 

2.3259 

25     7  41.3 

3.798 

II 

19    34    51.18 

2.4763 

25 

22  46.2 

3.399 

12 

41     2.73 

a. 3310 

25  II  25.2 

3.665 

12 

19  37  19.78 

2.4769 

25 

19  17.4 

3-559 

13 

43  22.74 

2.3361 

25  15     I.I 

3.532 

13 

19  39  48.41 

2.4774 

25 

15  39.1 

3.719   i 

14 

45  43.06 

2.34" 

25  18  29.0 

3.398 

14 

19  42  17.07 

2.4778 

25 

II  51. 1 

3.879   ' 

15 

48     3.67 

2-3459 

25  21  48.8 

3.262 

15 

19  44  45.75 

2.4781 

25 

7  53.6 

4.038 

i6 

50  24,57 

a. 3508 

25  25     0.4 

3.125 

16 

19  47   14.44 

2.4782 

25 

3  46.5 

4.198 

17 

52  45.77 

a. 3537 

25  28     3.8 

2.988 

17 

19  49  43.13 

2.4782 

24 

59  29.9 

4.357    ' 

'    i8 

55     7.25 

2.3603 

25  30  58.9 

2.849 

18 

19  52  11.82 

a. 47^2 

24 

55     3.7 

4.517 

19 

57  29.01 

2.3650 

25  33  45.7 

2.711 

19 

19  54  40.51 

2.4780 

24 

50  27.9 

4.676 

20 

59  51.05 

2.3697 

25  36  24.2 

2.571 

20 

19  57     9.18 

a. 4776 

24 

45  42.6 

4.835 

21 

18 

2  13.37 

a. 3742 

25  38  54.2 

2.429 

21 

19  59  37.82 

2.477a 

24 

40  47.7 

4.993   ' 

22 

18 

4  35.95 

2.3786 
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15     9.67 

1.8987 

'      10     6 

8.0 

12.610  1 

14 

9 

40  59.10 

2.1243 

19 

4     1.2 

9.872 

14 

17     3.4« 

1.8951 

,       9  53 

30.4 

12.643 

15 

9 

43     6.39 

2.1188 

iS 

54     6.3 

9.957 

15 

18   57.08 

1. 5-915 

9  40 

50.9 

12.674  1 

16 

9 

45  13.35 

2.1132 

18 

44     6.4 

10.039 

16 

20  50.46 

i.-^ry 

9  28 

9-5 

12.705 

1 

17  i 

9 

47   19.97 

2. 1076 

18 

34      1-6 

10. 121 

17 

II 

22  43.63 

'     1.S844 

9   15 

26.3 

12.735  1 

18 

9 

49  26.26 

2. 1020 

18 

23   51-9 

10.202 

iS 

24  36.59 

1.8^10 

9     2 

41.3 

12.764 

1 

19 1 

9 

51  32.21 

2.0965 

18 

13  37-4 

10.282 

19 

1  II 

26   29.35 

'       i.<^777 

S  49 

54.6 

12.793  1 

20  1 

9 

53  37.84 

2.0910 

18 

3    18. 1 

10.361 

20 

2S  21.91 

1.8744 

8  37 

6.2 

12.S20  1 

21  ' 

9 

55  43.13 

2.0855 

17 

52  54-1 

10.438 

21 

30   14.28 

1.S712 

8   24 

16.2 

12.846  1 

i  ^^  1 

9 

57  48.10 

2,0&0I 

17 

42   25.5 

10.514 

22 

32     6.45 

i.8r.79 

8    II 

24.7 

12.871  1 

^3 ' 

9 

59  52.74 

2.0747 

17 

31   52.4 

10.589 

23 

33    58. 43 

'       1.864S 

7   58 

31-7 

12.S96  ! 

!  24 

! 

10 

I   57.06 

2.0693 

N.17 

21    14.8 

10.663 

24 

3i   5^^-2:3 

i..sr,i8 

N.   7  45 

37-2 

12.919  1 

1         1 

30 


FEBRUARY,  1910. 


XI. 


GREENWICH 

MEAN 

TIME. 

1 

! 

1 

THE  MOON'S 

RIGHT 

ASCENSION  AND 

DECLINATION. 

'1 

1 

Hour. 

Right 

Diflf.  for 

Declination. 

Diff.for 

Hour. 

Right 

Diff.  for 

Declination. 

Difif.  for 

1 
1 

Ascension. 

I  Minute. 

X  Minute. 

Ascension. 

I  Minute. 

X  Minute., 

F 

RIDAY 

25. 

SUNDAY 

27. 

1 
j 

h 

m 

s 

8 

*•' 

' 

" 

h 

m 

s 

s 

0        »        « 

" 

0 

II 

35 

50.22 

I.8618 

N.  7 

45  37.2 

12.919 

0 

13 

2 

50.80 

X.7878 

S.    2    45    37.5 

13.083   ' 

I 

II 

37 

41.84 

1.8588 

7 

32  41-4 

12.942 

I 

13 

.4 

38.07 

1.7878 

2    58   42.0 

13.0S8 

2 

II 

39 

33.27 

1.8558 

7 

19  44.2 

X2.963 

2 

13 

6 

25.34 

1.7879 

3   11  45.6 

13.05a   1 

3 

II 

41 

24-53 

1.85*9 

7 

6  45.8 

12.984 

3 

13 

8 

12.62 

I. 7881 

3  24  48.2 

13.035  ; 

4 

II 

43 

15.62 

I.85OX 

6 

53  46.1 

13.004 

4 

13 

9 

59.91 

1.7883 

3  37  49.8 

13.018 

5 

" 

45 

6.54 

1.8473 

6 

40  45.3 

13.023 

5 

13 

II 

47.21 

1.7885 

3  50  50.4 

13.001 

6 

II 

46 

57-30 

1.8447 

6 

27  43-3 

13.04a 

6 

13 

13 

34-53 

1.7888 

4     3  49.9 

12.98a  j 

7 

II 

48 

47.90 

1.8420 

6 

14  40.3 

13.059 

7 

13 

15 

21.87 

1.7893 

4  16  48.2 

13. 963 

8 

II 

50 

38.34 

1.8394 

6 

I   36.2 

13.076 

8 

13 

17 

9.24 

1.7897 

4  29  45.4 

ia.943  ! 

9 

II 

52 

28.63 

i.83«9 

5 

48  31.2 

13.091 

9 

13 

18 

56.63 

1.7902 

4  42  41.4 

13.923 

lO 

II 

54 

18.77 

^1.8344 

5 

35  25.3 

13. 105 

10 

13 

20 

44.06 

1.7908 

4  55  36.1 

12.902  1 

II 

II 

56 

8.76 

'i.83ax 

5 

22  ia.6 

13.1x9 

II 

13 

22 

31.52 

1.7914 

5     8  29.6 

12.880  1 

12 

II 

57 

58.62 

1.8298 

5 

9  II. 0 

13.13a 

12 

13 

24 

19.03 

i.79aa 

5  21  21.7 

13.857  i 

13 

II 

59 

48.34 

x.8a75 

4 

56     2.7 

13.144 

13 

13 

26 

6.58 

1.7939 

5  34  12.4 

12.834 

14 

12 

I 

37.92 

1.8853 

4  42  53-7 

13.156 

14 

13 

27 

54.18 

1.7938 

5  47     1.8 

X2.81X 

15 

12 

3 

27.37 

1.8231 

4 

29  44.0 

13.167 

15 

13 

29 

41.83 

1.7947 

5  59  49.7 

12.786 

i6 

12 

5 

16.69 

X.8210 

4 

16  33.7 

13. 177 

16 

13 

31 

29.54 

1.7956 

6   12  36.1 

13.760  1 

17 

12 

7 

5.89 

1.8x90 

4 

3  22.8 

13.186 

17 

13 

33 

17.30 

1.7966 

6  25  20.9 

12.733 

i8 

12 

8 

54.97 

X.8171 

3 

50  II. 4 

13.193 

18 

13 

35 

5.13 

1.7977 

6  38     4.1 

13.708     ! 

19 

12 

10 

43.94 

1.8152 

3 

36  59.6 

13.30X 

19 

13 

36 

53-02 

1.7988 

6  50  45.8 

13.681   , 

20 

12 

12 

32.79 

1.8133 

3 

23  47.3 

13.208 

20 

13 

38 

40.98 

X.8000 

7     3  25.8 

12.353  1 

21 

12 

14 

21.54 

x.8xx6 

3 

10  34-7 

i3.ai3 

21 

13 

40 

29.02 

1.8013 

7   16     4.1 

12.623  , 

22 

12 

16 

10.18 

1.8099 

2 

57  21.8 

13.218 

22 

13 

42 

17.13 

1.8026 

7  28  40.6 

12.594  i 

23 

12 

17 

58.72 
SA' 

1.808a 

rURDA 

N.  2 
.Y  26 

44     8.6 

• 

13.923 

23 

13 

44 

5.33 
M 

1.8040 
ON  DAI 

S.    7  41   15.4 
f  28. 

13.564  , 

I 

O 

12 

19 

47.16 

X.8066 

N.  2 

30  55.1 

I3.a26 

0 

13 

45 

53.61 

1.8054 

S.    7  53  48.3 

13. 533   1 

I 

12 

21 

35-51 

1.805a 

2 

17  41.5 

i3.a28 

I 

13 

47 

41.98 

1.8069 

8     6  19.4 

12.502   1 

2 

12 

23 

23.78 

1.8038 

2 

4  27.7 

13.230 

2 

13 

49 

30.44 

1.8085 

8   18  48.6 

12.470 

3 

12 

25 

11.96 

1.8024 

I 

51   13-9 

13.231 

3 

13 

51 

19.00 

1.8102 

8  31   15.8 

12.437   1 

4 

12 

27 

0.06 

I. 8010 

I 

38     0.0 

i3.a3a 

4 

13 

53 

7.66 

I. 8119 

8  43  41.0 

ia.403    , 

5 

12 

28 

48.08 

1.7997 

I 

24  46.1 

13.231 

5 

13 

54 

56.43 

1.8x37 

8  56     4.2 

13.370   ' 

6 

12 

30 

36.02 

1.7985 

I 

II  32.3 

i3.a29 

6 

13 

56 

45.30 

I. 8154 

9     8  25.4 

12.335    1 

7 

12 

32 

23.90 

1.7974 

0 

58   18.6 

X3.2a8 

7 

13 

58 

34.28 

1.8x73 

9  20  44.4 

12.299 

1      ^ 

12 

34 

11.71 

1.7963 

0 

45     5-0 

13.325 

8 

14 

0 

23.37 

X.8X92 

9  33     1.3 

12.363   1 

1      9 

12 

35 

59.46 

1.7953 

0 

31   51.6 

13.232 

9 

14 

2 

12.58 

1.82x3 

9  45   16.0 

12.326    ' 

1    lo 

12 

37 

47.15 

1.7943 

0 

18  38.4 

13.218 

10 

14 

4 

1.92 

1.8233 

9  57  28.4 

12.188 

1    " 

12 

39 

34.78 

1.7935 

N.  0 

5  25.5 

13.213 

II 

14 

5 

51.38 

1.8254 

10     9  38.6 

12.15X  ! 

.      12 

12 

41 

22.37 

X.7928 

S.   0 

7  47.1 

13.207 

12 

14 

7 

40.97 

X.8276 

10  21  46.5 

ia.ix2 

1    13 

12 

43 

9.91 

1.7919 

0 

20  59-3 

13.200 

13 

14 

9 

30.69 

X.8298 

10  33  52.0 

12.072 

1    14 

12 

44 

57-40 

1.7912 

0 

34  ii-i 

13.193 

14 

14 

II 

20.55 

1.8322 

10  45  55.1 

X2.03a 

'    15 

12 

46 

44.86 

1.7907 

0 

47  22.4 

13.185 

15 

14 

13 

10.55 

1.8345 

10  57  55.8 

11.991 

1    i6 

12 

48 

32.28 

X.7900 

0  33.3 

13.177 

16 

14 

15 

0.69 

1.8369 

II     9  54.0 

XI.948   1 

1    '7 

12 

50 

19.66 

1.7895 

13  43.6 

13.168 

17 

14 

16 

50.98 

1.8394 

II   21  49.6 

11.906 

'    i8 

12 

52 

7.02 

1.7892 

26  53-4 

13.158 

18 

14 

18 

41.42 

X.8419 

II   33  42.7 

11.863 

'    19 

12 

53 

54.36 

1.7888 

40     2.5 

13-147 

19 

14 

20 

32.01 

1.8445 

II  45   33.2 

It. 819 

i     20 

12 

55 

41.67 

1.7884 

53   II. 0 

13.136 

20 

14 

22 

22.76 

1.8472 

II   57  21.0 

11.774 

'     21 

12 

57 

28.97 

X.7882 

2 

6   18.8 

13.123 

21 

M 

24 

13.67 

1.8499 

12     9     6.1 

11.729  i 

22 

12 

59 

16.25 

1.7880 

2 

19  25.8 

13.111 

22 

14 

26 

4-75 

1.8527 

12  20  48.5 

11.683   . 

^3 

13 

I 

3.53 

1.7879 

2 

32  32.1 

13.098 

23 

14 

27 

55-99 

i.«555 

12  32  28.1 

11.637 

!     24 

13 

2 

50.80 

1.7878 

S.    2 

45  37-5 

13.083' 

24 

14 

29 

47.41 

1.8584 

S.12  44     4.9 

11.589 
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PHASES  OF  THE  MOON. 


d  h        m 

([  Last  Quarter    .         .         .         .         .         .         .        Feb.     i  23  27.  i 

0  New  Moon •           9  13  13*0 

3)  First  Quarter 16  6  32.5 

O  Full  Moon 23  15  35.8' 


d        h 
(C  Perigee Feb.    12     lo.o 

C  Apogee 28     io.6 
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XIII. 


GREENWICH  MEAN  TIME.                                                    l 

i 

1 

LUNAR  DISTANCES. 

; 

e^ 

1 

P.  L. 

P.  L. 

P.  L. 

P.  L. 

og 

Name  and  Direction 

Noon 

of 

Illh 

of 

Vlh 

1 

of 

IXh 

of 

1^ 

of  Object. 

Difif. 

Diff. 

Diff. 

Ditf. 

I 

Pollux 

W. 

e          1 
98     49 

28  , 

3078 

0       ' 
100    18 

4 

3077 

e 

lOI    46 

41 

3075 

0 
103 

15 

21 

3073 

Regulus 

W. 

62     38 

13 

3090 

64     6 

35 

3089 

65  34 

58, 

3087 

67 

3 

24 

3084 

Jupiter 

w. 

16     42 

49  ' 

3114 

18   10 

42 

3107 

19  38 

43 

3100 

21 

6 

52 

3094   ! 

An  tares 

E. 

37  59 

10  1 

3105 

36  31 

6 

3106 

35     3 

4  , 

3107 

33 

35 

3 

310S   ' 

Sun 

E. 

100  32 

58: 

3478 

99   12 

9 

3476 

97  51 

19 

3474 

96 

30 

26 

3472 

2 

Regulus 

W. 

74  26 

36 

3064 

75  55 

30 

3058 

77  24 

31  1 

3052 

78 

53 

39 

3046 

Jupiter 

W. 

28  29 

40! 

3061 

29  58 

37 

3054 

31   27 

43 

3047 

32 

56 

57 

3040   ' 

Spica 

W. 

20  49 

4  ' 

3199 

22  15 

14 

3177 

23  41 

51 

3157 

25 

8 

53 

3x38 

Sun 

E. 

89  45 

10  1 

345a 

88  23 

52 

3446 

87     2 

28 

3439 

85 

40 

56 

3433 

3 

Regulus 

W. 

86  21 

27' 

3007 

87  51 

31 

2998 

89  21 

45 

2989 

90 

52 

II 

2979 

Jupiter 

W. 

40  25 

35  1 

agyy 

41   55 

52 

2987 

43   26 

20 

2977 

44 

57 

I 

2967 

Spica 

W. 

33  29 

II 

3060 

33   58 

10 

3046 

35  27 

25 

3032 

36  56  58 

3018 

Sun 

E. 

78  51 

15  ' 

339a 

77  28 

50 

3383 

76     6 

14 

3373 

74 

43 

26 

3362 

1 

4 

Regulus 

W. 

98  27  39  1 

2934 

99  59 

27 

2912 

loi  31 

31 

2899 

103 

3 

51 

2886 

Jupiter 

W. 

52  33 

51 

2909 

54     5 

58 

2897 

55  38 

21  i 

2884 

57 

II 

0 

2870 

Spica 

W. 

44  28 

59 

2950 

46     0 

15 

9935 

47  31 

501 

2920 

49 

3 

43 

2905  1 

Sun 

E. 

67  46 

16 

3303 

66  22 

8 

3290 

64  57 

46, 

3277 

63 

33 

8 

3263 

5 

Jupiter 

W. 

64  58 

43 

2800 

66  33 

II 

2785 

68     7 

59  ' 

2770 

69 

43 

6 

2754 

Spica 

W. 

56  47 

53 

2831 

58  21 

41 

2815 

59  55 

50 

2799 

61 

30 

20 

2783 ; 

Sun 

E. 

56  25 

50 

3192 

54  59 

31 

3176 

53  32 

53  ' 

3161 

52 

5 

57 

3145 , 

6 

Jupiter 

W. 

77  43 

54  1 

2676 

79  21 

6 

2660 

80  58 

401 

2643 

82 

36  36 

2627 1 

Spica 

W. 

69  28 

3 

270Z 

71     4 

40 

2685 

72  41 

40  , 

2669 

74 

19 

I 

2652 

Antares 

W. 

23  40 

12  i 

2749 

25  15 

47 

2725 

26  51 

53 

2703 

28 

28 

29 

2681 

Sun 

E. 

44  46 

351 

3067 

43   17 

45 

3052 

41  48 

37 

3037 

40 

19 

10 

3022 

7 

Jupiter 

W. 

90  51 

1 
5°, 

2545 

92  32 

0 

2530 

94   12 

32  1 

25x4 

95 

53 

26 

2498 . 

Spica 

W. 

82  31 

22  1 

2571 

84   10 

57 

2555 

-   85  50 

54 

2539 

87 

31 

14 

2523 

Antares 

W. 

36  38 

28  1 

2583 

38   17 

46 

2565 

39  57 

29 

2547 

41 

37 

37 

2529 

Sun 

E. 

32  47 

20, 

2952 

31   16 

7 

2940 

29  44 

39 

2929 

28 

12 

57 

2920  ' 

u 

Sun 

W. 

20     2 

35 

2628 

21  40 

52 

2607 

23   19 

37 

2589 

24 

58 

47 

2574 

Mars 

E. 

60  14 

25  ' 

2376 

58  30 

16 

2372 

56  46 

I 

2368 

55 

I 

40 

2365 

Aldebaran 

E. 

86  44 

9i 

2209 

84  55 

55 

2205 

83     7 

35 

2202 

81 

19 

10 

2199 

12 

Sun 

W. 

33   18 

1 
39  i 

2532 

34  59 

8 

2527 

36  39 

43 

2524 

38 

20 

23 

2522 

Mars 

E. 

46   19 

'^1 

2359 

44  34 

37 

2360 

42  50 

4 

2361 

41 

5 

33 

2363 

Aldebaran 

E. 

72   16 

^7 

2192 

70  27 

39 

2193 

68  39 

I 

2194 

66 

50 

25 

2196 

Pollux 

E. 

116  21 

39' 

1 

2174 

"4  32 

33 

2174 

112  43 

26 

2174 

no 

54 

20 

2175  1 

1 

13 

Sun 

W. 

46  44 

1 

3| 

2523 

48  24 

44 

2525 

50     5 

23 

2527 

51 

45 

58 

2530 

Mars 

E  . 

32  23 

53 

2380 

30  39 

50 

2386 

28  55 

55 

2392 

27 

12 

9 

2399 

Aldebaran 

E. 

57  48 

14  1 

2212 

56     0 

4 

2217 

54   12 

I 

2222 

52 

24 

6 

2227 

Pollux 

E. 

loi  49 

16  1 

2185 

100     0 

26 

2KS8 

98    II 

40 

2192 

96 

23 

0 

2196  , 

1   14 

Sun 

W. 

60     7 

1 
34, 

2553 

61   47 

33 

2559 

63   27 

24 

25C5 

65 

7 

7 

2571  ' 

i 

Aldebaran 

E. 

43  26 

5« 

2266 

41   40 

8 

2275 

39   53 

32 

2285 

3'^ 

7 

II 

2297  1 

Pollux 

E. 

87  21 

'' 

2221 

85  Z2> 

22 

2227 

^l  45 

34 

2233 

81 

57 

55 

2239 

i_ 



1 



- 







— 

— 

XIV. 


FEBRUARY,  1910. 


33 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Diraction 
of  Object 

Midnight 

P.L. 

of 
Diff, 

XVh 

P.L. 

of 
DiflE. 

XVIIIb 

P.L. 

of 
Diif. 

XXIh 

P.L. 
of 
DIff. 

I 

Pollux 

W. 

104  44     3 

3070 

e         »         »» 
106    12   48 

3067 

•        •        •' 

107  41  37 

3064 

• 
109    10 

31 

3060 

Regulus 

W. 

68  31   54 

308X 

70     0  27 

3077 

71  29     5 

3073 

72  57 

48 

3069 

Jupiter 

W. 

22  35     9 

3087 

24     3  35 

3080 

25  32     9 

307s 

27     0 

51 

3067 

Antares 

E. 

32     7     3 

3x09 

30  39     4 

3ZX0 

29  II     6 

3110 

27  43 

9 

3x10 

Sun 

E. 

95     9  31 

34«9 

93  48  32 

3465 

92  27  29 

3462 

91     6 

22 

3457 

.     2 

Regulus 

W. 

80  22  54 

3039 

81   52   18 

303a 

83  21   51 

3024 

84  51 

34 

30x6 

Jupiter 

W. 

34  26  20 

303a 

35  55  53 

3024 

37  25  36 

30x5 

38  55 

30 

3006 

Spica 

W. 

26  36   17 

3i«> 

28      4      2 

3104 

29  32     7 

3089 

31     0 

30 

3074 

Sun 

E. 

84  19   17 

3426 

82  57  30 

3418 

81  35  35 

3410 

80  13 

30 

340X 

3 

Regulus 

W. 

92  22  50 

3969 

93  53  41 

8958 

95  24  46 

•947 

96  56 

5 

2935 

Jupiter 

W. 

46  27  54 

•956 

47  59     I 

9945 

49  30  23 

8933 

51     I 

59 

a92x 

Spica 

W. 

38  26  48 

3004 

39  56  56 

a99x 

41  27  20 

2977 

42  58 

I 

2964 

Sun 

E. 

73  20  26 

3351 

71   57  13 

3340 

70  33  48 

3388 

69  10 

9 

33x6 

4 

Regulus 

W. 

104  36  27 

a873 

106     9  20 

a86o 

107  42  30 

2847 

109   15 

57 

2833 

Jupiter 

W. 

58  43  57 

a857 

60  17  II 

2843 

61   50  43 

a8a9 

63  24 

34 

2815 

Spica 

W. 

50  35  55 

2891 

52     8  25 

t876 

53  41   15 

a86x 

55  14 

24 

2846 

Sun 

E. 

62     8   14 

3349 

60  43     3 

3235 

59  17  36 

3220 

57  51 

51 

3206 

5 

Jupiter 

W. 

71   18  34 

2738 

72   54  23 

2723 

74  30  32 

2707 

76     7 

2 

269X 

Spica 

W. 

63     5   10 

2767 

64  40  22 

«75i 

66   15  54 

2735 

67  51 

48 

2719 

Sun 

E. 

50  38  42 

3x29 

49   II     8 

3114 

47  43   16 

3099 

46  15 

5 

3083 

6 

Jupiter 

W. 

84   14  54 

7611 

85  53  34 

8594 

87  32  37 

2578 

89  12 

2 

2561 

Spica 

W. 

75  56  45 

2636 

77  34  51 

2620 

79  13  19 

2604 

80  52 

9 

2587 

Antares 

W. 

30     5  34 

3660 

31  43     7 

2640 

33  21     8 

a62i 

34  59 

35 

a6oa 

Sun 

E. 

38  49  24 

3007 

37   19  20 

a99a 

35  48  57 

9978 

34  18 

17 

2965 

7 

Jupiter 

W. 

97  34  42 

348a 

99  16  20 

2467 

100  58  19 

245a 

102  40 

40 

9436 

Spica 

W. 

89   n   55 

aS08 

90  52  57 

8492 

92  34  21 

2477 

94  16 

7 

3462 

Antares 

W. 

43   18   10 

asia 

44  59     6 

8495 

46  40  26 

2479, 

48  22 

9 

9463 

Sun 

E. 

26  41     2 

a9ia 

25     8  58 

2906 

23  36  46 

290X 

22      4 

28 

2898 

II 

Sun 

W. 

26  38   17 

asfia 

28  18     4 

255a 

29  58     5 

2544 

31    38 

17 

9537 

Mars 

E. 

53   17   15 

8363 

51  32  47 

2361 

49  48   16 

2360 

48     3 

43 

2339 

Aldebaran 

E. 

79  30  41 

9196 

77  42     8 

ai95 

75  53  33 

«9« 

74     4 

56 

2193 

12 

Sun 

W. 

40     I     5 

asai 

41  41  49 

asao 

43  22  34 

2520 

45     3 

19 

25ax 

Mars 

E. 

39  21     5 

2365 

37  36  40 

2368 

35  52  19 

a37i 

34     8 

3 

2375 

Aldebaran 

E. 

65     I   51 

3198 

63   13  20 

aaoi 

61  24  53 

2204 

59  36 

31 

2ao8 

Pollux 

E. 

109     5  14 

ax76 

107  16  10 

2x78 

105  27     9 

2x80 

103  38 

II 

2z8a 

13 

Sun 

W. 

53  26  29 

«534 

55     6  54 

2538 

56  47  14 

9543 

58  27 

27 

9548 

Mars 

E. 

25  28  32 

2407 

23  45     7 

2417 

22     I   56 

2428 

20  19 

I 

944X 

Aldebaran 

E. 

50  36   19 

2«34 

48  48  42 

aa4Z 

47     1   16 

1249 

45  14 

I 

9957 

Pollux 

E. 

94  34  25 

aaoo 

92  45  57 

M05 

90  57  36 

22x0 

89     9 

23 

99X5 

14 

Sun 

W. 

66  46  42 

8578 

68  26     7 

2585 

70     5  23 

2592 

71  44 

29 

9599 

Aldebaran 

E. 

36  21     7 

3309 

34  35  21 

8323 

32  49  55 

9337 

31     4 

50 

9353 

Pollux 

E. 

80   10  26 

2346 

78  23     7 

2253 

76  35  58 

2260 

74  49 

0 

2367 

I9I0- 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1^ 

Name  and  Direction 
of  Object. 

Noon. 

P.  L. 

of 
Diff. 

• 

p.  L. 

of 
Diff. 

Vlh 

P.  L. 

of 
Diff. 

IXh       . 

P.L. 

of 
Diff. 

e 

»                H 

e         »         f 

0                »                H 

0                 »                 M 

H 

Regulus 

E. 

123 

32       32 

«35 

121    44    56 

2239 

119  57  27 

«45 

Z18  10     7 

2251 

15 

Sun 

W. 

73 

23        25 

2607 

75     2  10 

26x5 

76  40  45 

2623 

78  19     9 

2631 

Saturn 

W. 

20 

4  45 

2304 

21  50  39 

231X 

23  36  23 

23x8 

25  21  57 

2325 

Aldebaran 

E. 

29 

20     8 

2371 

27  35  52 

2393 

25  52     7 

24x7 

24     8  56 

2444 

Pollux 

E. 

73 

2  12 

a«75 

71   15  35 

2283 

69  29  10 

2290 

67  42  56 

2298 

Regulus 

E. 

109 

15  42 

2284 

107  29  19 

2291 

105  43     6 

1298 

103  57     4 

2306 

i6 

Sun 

W. 

86 

28  16 

a675 

88     5  30 

2684 

89  42  32 

2692 

91   19  22 

2701 

Saturn 

W. 

34 

7     I 

•364 

35  51  27 

2372 

37  35  42 

2380 

39  19  45 

2389 

Mars 

W. 

9 

18  28 

a695 

10  55  15 

266X 

12  32  47 

2639 

14  10  49 

9626 

Pollux 

E. 

58 

54  45 

2340 

57     9  44 

S348 

55  24  55 

2357 

53  40  19 

2366  1 

Regulus 

E. 

95 

9  47 

9346 

93  24  55 

2354 

91  40  14 

2363 

89  55  46 

2371  ' 

17 

Sun 

W. 

99 

20  29 

2748 

100  56     5 

2757 

102  31  29 

2767 

104     6  40 

2777 

Saturn 

W. 

47 

56  56 

243a 

49  39  46 

2440 

51   22  23 

2449 

53     4  49 

2458 

a  Arietis 

W. 

32 

12  46 

2756 

33  48  12 

2734 

35  24     7 

27x6 

37     0  25 

2702' 

Mars 

W, 

22 

22  58 

2616 

24     1   18 

2631 

25  39  31 

2637 

27  17  36 

2643; 

Pollux 

E. 

45 

0  32 

2412 

43   17  14 

242X 

41  34     9 

2430 

39  51   17 

2440! 

Regulus 

E. 

81 

16  28 

2415 

79  33  14 

2423 

77  50  12 

2432 

76     7  22 

2441 

Jupiter 

E. 

126 

39  49 

9387 

124  55  56 

2395 

123   12  15 

2403 

121   28  45 

24x2  j 

i8 

Sun 

W. 

III 

59  29 

88t5 

113  33  25 

2834 

115     7     9 

2844 

116  40  40 

1 
2853 

Saturn 

W. 

61 

33  54 

2501 

63  15     6 

2509 

64  56     7 

2517 

66  36  56 

2526 

a  Arietis 

W. 

45 

5  34 

2666 

46  42  59 

2664 

48  20  28 

2663 

49  57  58 

2662 

Mars 

W. 

35 

25  44 

a679 

37     2  52 

268:f 

38  39  49 

2695 

40  16  36 

2703  t 

Aldebaran 

w. 

14 

15  26 

2838 

15  49     5 

2780 

17  23  59 

2736 

18  59  53 

2704 

Pollux 

E. 

31 

20  27 

a490 

29  39     0 

250X 

27  57  48 

25x2 

26   16  52 

2525  ^ 

Regulus 

E. 

67  36  22 

2485 

65  54  48 

2494 

64   13  26 

2503 

62  32   16 

15x2 

Jupiter 

E. 

112 

54  13 

2453 

111   II  54 

2461 

109  29  46 

2470 

107  47  50 

2478 

Spica 

E. 

121 

38  39 

«494 

119  57  17 

2502 

118   16     6 

2510 

116  35     6 

2517 

19 

Saturn 

W. 

74 

58     3 

2569 

76  37  41 

2577 

78  17     8 

2585 

79  56  23 

2S93 

a  Arietis 

W. 

58 

5  II 

2673 

59  42  27 

2677 

61   19  38 

2681 

62  56  44 

2685 

Mars 

w. 

48 

17  48 

2744 

49  53  29 

2752 

51   29     0 

2760 

53     4  20 

2769 

Aldebaran 

w. 

27 

6  28 

2643 

28  44  25 

2640 

30  22  25 

2640 

32     0  25 

264X 

Regulus 

E. 

54 

9  37 

2557 

52  29  44 

2567 

50  50     3 

2576 

49  10  36 

2585 

Jupiter 

E. 

99 

21     3 

2519 

97  40  16 

2527 

95  59  40 

2535 

94   19  16 

2543 

Spica 

E. 

108 

12  50 

2557 

106  32  56 

2565 

104  53  12 

2573 

103   13  40 

2580 

20 

Saturn 

W. 

88 

9  46 

9636 

89  47  52 

2644 

91   25  47 

2652 

93     3  31 

2660 

a  Arietis 

W. 

71 

0  33 

t7i3 

72  36  56 

2719 

74   13   10 

2725 

75  49  16 

2732 

Mars 

W. 

60 

58   10 

«8ii 

6a  32  23 

2890 

64     6  25 

2828 

65  40  16 

2836 

Aldebaran . 

W. 

40 

9  49 

2657 

41  47  27 

2662 

43  24  58 

2667 

45     2  22 

2672 

Regulus 

E. 

40 

56  35 

2635 

39  18  28 

2646 

37  40  36 

2657 

36     2  59 

2669 

Jupiter 

E. 

86 

0     3 

2584 

84  20  46 

2592 

82  41   40 

2600 

81     2  45 

2608 

Spica 

E. 

94 

58  43 

962X 

93  20  17 

2630 

.91  42     3 

2638 

90     3  59 

2646 

21 

Saturn 

W. 

lOI 

9  20 

2703 

102  45  56 

27x1 

104  22  20 

2720 

105  58  34 

2729 

a  Arietis 

W. 

83 

47  27 

2769 

85  22  36 

2777 

86  57  34 

2785 

88  32  21 

2793 

Mars 

W. 

73 

26  46 

2880 

74  59  31 

•  2889 

76  32     4 

2898 

78     4  26 

2906 

Aldebaran 

W. 

53 

7  23 

2705 

54  43  57 

2712 

56  20  21 

27x9 

57  56  36 

2726 

XVL 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^i 

P.  L. 

P.  L. 

P  L. 

P.  L. 

og 

Name  and  Direction 

Midnight 

of 

XVh 

of 

XVIIIh 

of 

XXJh 

of 

I" 

of  Object 

• 

DHL 

Diff. 

Diflf. 

DiflF. 

•     f     f 

«        »        1* 

e         f         If 

0         '          .» 

14 

Regulus 

E. 

116  22  56 

aa57 

114  35  53 

2264 

112   49      0 

2970 

Ill       2    16 

2977 

15 

Sun 

W. 

79  57  21 

a639 

81  35  22 

2648 

83    13    12 

2657 

84    50    50 

9666 

Saturn 

W. 

27     7  20 

2333 

28  52  32 

2340 

30  37  33 

2348 

32    22    23 

2356 

Aldebaran 

£• 

22  26  23 

a477 

20  44  36 

2517 

19     3  45 

2566 

17    24      2 

9G24 

Pollux 

E. 

65  ^6  54 

a3o6 

64  11     4 

2314 

62  25  25 

9323 

60    39    59 

233X 

Regulus 

E. 

102   II   14 

a3i4 

100  25  35 

9322 

98  40     7 

2330 

96  54  51 

9338 

16 

Sun 

W. 

92  56     0 

27x0 

94  32  26 

9720 

96     8  39 

2729 

97  44  40 

2738 

Saturn 

W. 

41     3  36 

2398 

42  47   14 

2406 

44  30  40 

24x5 

46  13  54 

9423 

Mars 

W. 

15  49     9 

2690 

17  27  36 

26x9 

19     6     5 

9690 

20  44  33 

2694 

Pollux 

E. 

51   55  56 

4375 

50  II  46 

2384 

48  27  48 

2393 

46  44     3 

9403 

Regulus 

E. 

88   II   29 

1380 

86  27  25 

2389 

84  43  34 

2397 

82  59  55 

9406 

17 

Sun 

W. 

105  41  38 

2786 

107  16  24 

2795 

108  50  58 

2805 

no  25  20 

981S 

Saturn 

W. 

54  47     2 

2466 

56  29     3 

2475 

58  10  52 

2483 

59  52  29 

2492 

a  Arietis 

W. 

38  37     2 

2691 

40  13  54 

2682 

41   50  59 

2675 

43  28  13 

2670 

Mars 

W. 

28  55  32 

2650 

30  33  19 

2657 

32   10  57 

2664 

33  48  25 

9671 

Pollux 

E. 

38     8  39 

SMSO 

36  26  15 

2460 

34  44     5 

2470 

33     2     9 

2480 

1 

Regulus 

E. 

74  24  45 

8450 

72  42  21 

2458 

71     0     9 

2467 

69   18     9 

2476 

Jupiter 

E. 

119  45  27 

2490 

1x8     2  21 

2428 

116   19  27 

2436 

114  36  44 

2445 

18 

Sun 

W. 

118  13  59 

2863 

"9  47     5 

a873 

121   19  59 

9883 

122  52  40 

9892 

Saturn 

W. 

68  17  33 

a535 

69  57  58 

2543 

71  38   II 

2551 

73  18  13 

9560 

0  Arietis 

W. 

51  35  29 

2663 

53   12  59 

2665 

54  50  26 

2667 

56  27  50 

2669 

Mars 

w. 

41  53  12 

2711 

43  29  37 

2719 

45     5  52 

2727 

46  41  55 

2735 

Aldebaran 

w. 

20  36  28 

9682 

22   13  32 

2666 

23  50  57 

2655 

25  28  37 

2647 

Pollux 

E. 

24  36  13 

a538 

22  55  52 

2552 

21   15  50 

9568 

19  36  10 

2586 

Regulus 

E. 

60  51   19 

2521 

59  10  35 

2530 

57  30     3 

2539 

55  49  44 

2548 

Jupiter 

E. 

106     6     6 

2486 

104  24  33 

2494 

102  43  12 

2502 

loi     2     2 

25x0 

Spica 

E. 

"4  54  17 

asas 

113  13  39 

2533 

III  33  12 

2541 

109  52  56 

2549 

19 

Saturn 

W. 

81  35  27 

2602 

83  14  19 

96x1 

84  52  59 

9619 

86  31   28 

2627 

a  Arietis 

W. 

64  33  44 

66  10  37 

2695 

67  47  23 

9701 

69  24     2 

2707 

Mars 

W. 

54  39  28 

2773 

56   14  25 

9786 

57  49  II 

2795 

59  23  46 

2803 

Aldebaran 

W. 

33  38  24 

a643 

35  16  21 

2645 

36  54  15 

9648 

38  32     5 

9652 

Regulus 

E. 

47  31  21 

a595 

45  52   19 

2605 

44  13  31 

2615 

42  34  56 

2625 

Jupiter 

E. 

92  39     3 

2551 

90  59     I 

2559 

89  19  II 

2567 

87  39  31 

2576 

Spica 

E. 

loi  34  18 

2588 

99  55     8 

2596 

98   16     8 

9605 

96  37  20 

26x3 

20 

Saturn 

W. 

94  41     4 

9669 

96  18  25 

2678 

97  55  35 

2687 

99  32  33 

2695 

a  Arietis 

W. 

77  25  13 

2739 

79     I      I 

2746 

80  36  39 

2753 

82   12     8 

2761 

Mars 

W. 

67  13  57 

2845 

68  47  26 

2854 

70  20  44 

2863 

71   53  51 

2872 

Aldebaran 

W. 

46  39  39 

2678 

48   16  48 

2685 

49  53  48 

2691 

51  30  40 

2698 

Regulus 

E. 

34  25  37 

2681 

32  48  31 

2693 

31   II  41 

2706 

29  35     9 

2790 

Jupiter 

E. 

79  24     2 

2616 

77  45  29 

2625 

76     7     8 

2633 

74  28  58 

9641 

Spica 

E. 

88  26     7 

2655 

86  48  26 

2,663 

85  10  56 

9671 

83  33  37 

2680 

21 

Saturn 

W. 

107  34  36 

2737 

109  10  27 

2746 

no  46     6 

2754 

112  21   34 

2763 

a  Arietis 

W. 

90     6  58 

2801 

91  41   24 

2S10 

93   15  39 

2819 

94  49  43 

2898 

Mars 

W. 

79  36  37 

2915 

81     8  37 

2924 

82  40  25 

2932 

84   12     3 

2941 

Aldebaran 

W. 

59  32  41 

2734 

61     8  36 

2741 

62  44  22 

2749 

64   19  57 

2756 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

H 

Q^ 

Name  and  Direction 
of  Object. 

Noon. 

P.  L. 

of 

Diir. 

Illh 

P.  L. 

of 
Diff. 

Vlh 

P.L. 

of 
Diff. 

IXh 

P.L. 

of 
Diff. 

•     •     f 

0       »       t* 

0      f 

^ 

e         »         M 

21 

Regulus 

E. 

27  58  55 

a735 

26    23      I 

a75a 

24  47 

30 

9770 

23    12    22 

2790 

Jupiter 

E. 

72  50  59 

a649 

71    13    II 

2658 

69  35 

35 

2666 

67  58     9 

•675 

Spica 

E. 

81  56  30 

2688 

80    19   34 

2697 

78  42 

50 

2703 

77     6  17 

8713 

22 

a  Arietis 

W. 

96  23  35 

2837 

97  57  15 

2846 

99  30 

44 

a855 

loi     4     0 

*65 

Mars 

W. 

85  43  30 

a930 

87   14  46 

•959 

8845 

50 

9968 

90  16  43 

•977 

Aldebaran 

W. 

65  55  23 

2764 

67  30  38 

277a 

69     5 

43 

2780 

70  40  37 

•78B 

Pollux 

W. 

21  45     8 

4774 

23  20  10 

2778 

24  55 

7 

2783 

26  29  57 

«7«9 

Jupiter 

E. 

59  53  50 

«7i6 

58  17  32 

«7a5 

56  41 

25 

a733 

55     5  29 

8742 

Spica 

E. 

69     6  25 

a758 

67  31     2 

2767 

65  55 

51 

2776 

64  20  52 

•785 

Antares 

E. 

114  59  36 

2750 

113  24     2 

2758 

III  48 

39 

2766 

no  13  26 

mA 

23 

a  Arietis 

W. 

108  47   12 

2916 

no  19  II 

2927 

III   50 

56 

9938 

113  22  27 

ny> 

Mars 

W. 

97  48  20 

30M 

99  18     5 

3030 

100  47 

40 

3039 

102  17     4 

3048 

Aldebaran 

W. 

78  3a  30 

•829 

80     6  20 

«837 

81  39 

59 

a845 

83  13  28 

«854 

Pollux 

W. 

34  22     9 

28ai 

35  56     9 

2828 

37  30 

0 

2836 

39     3  41 

a844 

Jupiter 

E. 

47     8  41 

2785 

45  33  53 

2794 

43  59 

17 

a8o3 

42  24  53 

2811 

Spica 

E. 

56  28  54 

2832 

54  55     7 

2842 

53  21 

33 

2831 

51  48  II 

2860 

Antares 

E. 

I02  20     6 

28x6 

100  45  59 

2824 

99   12 

2 

2833 

97  38  17 

2841 

24 

Aldebaran 

W. 

90  58  10 

2896 

92  30  34 

2904 

94     2 

47 

2912 

95  34  50 

9921 

Pollux 

W. 

46  49  39 

2883 

48  22  20 

2891 

49  54 

51 

2898 

51  27  12 

9905 

Regulus 

W. 

II   21  47 

3«5 

12  47  50 

3x44 

14  15 

6 

3x02 

15  43   13 

307a 

Jupiter 

E. 

34  35  42 

a855 

33     2  26 

2865 

31  29 

22 

«874 

29  56  30 

2883 

Spica 

E. 

44     4  31 

991a 

42  32  27 

2932 

41     0 

36 

2933 

39  28  59 

•944 

Antares 

E. 

89  52  13 

2883 

88  19  33 

S891 

8647 

3 

2899 

85  14  43 

9908 

25 

Aldebaran 

W. 

103  12  25 

2961 

104  43  25 

2970 

106  14 

15 

2978 

107  44  55 

•986 

Pollux 

W, 

59     6  31 

4944 

60  37  54 

295a 

62     9 

7 

9959 

63  40  II 

•966 

Regulus 

W. 

23     9  48 

302X 

24  39  35 

30x9 

26     9 

24 

3090 

27  39  12 

302I 

Jupiter 

E. 

22  15  12 

a933 

20  43  35 

2944 

19  12 

12 

2956 

17  41     5 

•970 

Spica 

E. 

31   54  33 

3005 

30  24  27 

3020 

28  54 

39 

3035 

27  25  10 

3051 

Antares 

E. 

77  35  43 

394« 

76     4  26 

2956 

74  33 

18 

2964 

73     2  ao 

•97X 

a  Aquilae 

E. 

120  31  55 

4068 

119  21  22 

4043 

118  10 

25 

40*) 

116  59    4 

3999 

26 

Aldebaran 

W. 

"5  15  49 

3024 

116  45  32 

3032 

118  15 

5 

3039 

119  44  30 

3046 

Pollux 

W. 

71   13   19 

3001 

72  43  31 

3007 

74  13 

35 

3013 

75  43  32 

30x9 

Regulus 

W. 

35     7  39 

3035 

36  37     8 

3038 

38     6 

34 

304a 

39  35  55 

3046 

Antares 

E. 

65  29  48 

3007 

63  59  44 

3014 

62  29  49 

3021 

61     0     3 

3097 

a  Aquilae 

E. 

no  57  46 

3990 

109  44  47 

3910 

108  31 

37 

3901 

107  ift  i» 

3fi9t 

27 

Pollux 

W. 

83  II  29 

3046 

84  40  45 

3050 

86     9 

56 

3054 

87  39     I 

3058 

Regulus 

W. 

47     I  25 

3065 

48  30  17 

3069 

49  59 

4 

3072 

51  27  47 

3075 

Antares 

E. 

53  33     4 

3056 

52     4     I 

3062 

50  35 

5 

3067 

49     6  15 

307a 

a  Aquilae 

E. 

loi     9  54 

3865 

99  55  59 

3862 

98  42 

I 

3860 

97  28     I 

3858 

28 

Pollux 

W. 

95     3  23 

3074 

96  32     4 

3076 

98     0 

43 

3078 

99  29  20 

3079 

Regulus 

W. 

58  50  36 

3087 

60  19     I 

3088 

61  47 

25 

3050 

63  15  47 

3091 

Jupiter 

W. 

14   16  13 

3085 

15  44  41 

3079 

17   13 

16 

3075 

18  41  56 

3071 

Antares 

E. 

41  43  29 

3093 

40  15   II 

3096 

38  46 

57 

3100 

37  18  47 

3103 

a  Aquilae 

E. 

91    17  50 

3861 

90     3  51 

3863 

88  49 

54 

3865 

87  35  59 

3868 

Sun 

E. 

131  33  35 

3483 

130  12  52 

3485 

128  52 

II 

3486 

127  31  31 

3487 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.  L. 

P.  L. 

P.L. 

P.  U 

Name  and  Diractioii 

Midnight 

of 

XVh 

of 

XVIII»» 

of 

XXIfc 

of 

s» 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

•          0         m 

•       »       » 

•               •                M 

• 

m 

21 

Regulus 

E. 

21  37  40 

28X2 

20      3    28 

2838 

18  29  50 

3869 

16  56 

52 

2907 

Jupiter 

E. 

66  20  55 

2683 

64  43  52 

2691 

63     7     0 

2699 

61  30 

19 

2708 

Spica 

E. 

75  29  55 

27*2 

73  53  45 

a73i 

72  17  47 

2740 

70  42 

0 

2749 

22 

aArietis 

W. 

102  37     4 

2875 

104     9  55 

2884 

105  4a  34 

2694 

107  15 

0 

2905 

Mars 

W. 

91  47  25 

2986 

93  17  56 

2995 

94  48  15 

3004 

96  18 

23 

3013 

Aldebaran 

W. 

72  15  21 

«796 

73  49  54 

2804 

75  24  17 

28x2 

76  58 

29 

2821 

Pollux 

W. 

28     4  39 

2795 

29  39  14 

280X 

31   13  41 

2808 

32  47 

59 

28x4 

Jupiter 

E. 

53  29  45 

2751 

51   54  12 

2760 

50  18  51 

2768 

48  43 

40 

2776 

Spica 

E. 

62  46     4 

9794 

61   II  29 

2803 

59  37     5 

28X2 

•    58     2 

53 

2822 

Antares 

E. 

108  38  24 

278a 

107     3  33 

2791 

105  28  53 

2799 

103  54 

24 

2808 

23 

a  Arietis 

W. 

"4  53  44 

2961 

116  24  46 

2979 

117  55  34 

2984 

119  26 

7 

2996 

Mars 

W. 

103  46  17 

3057 

105  15  18 

3066 

106  44     9 

3075 

108  12 

49 

3084 

Aldebaran 

W. 

84  46  46 

a862 

86  19  53 

2871 

87  52  49 

2879 

89  25 

35 

2887 

Pollux 

W. 

40  37  13 

2852 

42  10  34 

2859 

43  43  46 

2867 

45  16 

47 

2875  1 

Jupiter 

E. 

40  50  40 

2820 

39  16  38 

2829 

37  42  48 

2838 

36     9 

9 

2847  1 

Spica 

E. 

50  15     I 

2870 

48  42     4 

2880 

47     9  20 

2890 

45  36 

49 

2901  , 

Antares 

E. 

96     4  42 

2830 

94  31    19 

2858 

92  58     6 

2866 

91   25 

4 

2875  1 

! 

M 

Aldebaran 

W. 

97     6  42 

2930 

98  38  23 

2938 

100     9  54 

■946 

loi  41 

15 

2954  1 

Pollux 

VV. 

52  59  24 

2913 

54  31  26 

292Z 

56     3  17 

2929 

57  34 

59 

2937! 

Kegulus 

W. 

17  "  57 

5052 

18  41     6 

3Q59 

20  10  30 

3030 

21  40 

5 

3024: 

Jupiter 

E. 

28  23  50 

a893 

26  51  22 

2902 

25  19     6 

2919 

23  47 

3 

2922 

Spica 

E. 

37  57  36 

^956 

36  26  27 

2968 

34  55  34 

2980 

33  24 

56 

2992 

Antares 

E. 

83  42  34 

29x6 

82  10  36 

2924 

80  38  48 

993a 

79     7 

10 

2941 

25 

Aldebaran 

W. 

109  15  25 

8994 

no  45  45 

3001 

112  15  56 

3009 

113  45 

57 

30x7  ' 

Pollux 

W. 

65  11     7 

9973 

66  41   53 

2980 

68  12  31 

2987 

69  42 

59 

2994  \ 

Regulus 

W. 

29     8  59 

3022 

30  38  44 

3024 

32     8  27 

3027 

33  38 

6 

3032  1 

Jupiter 

E. 

16  10  14 

2985 

14  39  42 

3003 

13     9  32 

3024 

II  39 

49 

3051 

Spica 

E. 

25  56     0 

3069 

24  27   12 

3090 

22  58  50 

3112 

21  30 

55 

3135 

Antares 

E. 

71  31  31 

a979 

70     0  52 

2986 

68  30  22 

2993 

67     0 

I 

3000 

a  Aquilas 

E. 

115  47  23 

3979 

"4  35  23 

396a 

113  23     6 

3946 

112  10 

33 

3932 

26 

Aldebaran 

W. 

121   13  46 

3053 

122  42  54 

3060 

124   II   53 

3066 

125  40 

44 

3073 

Pollux 

W. 

^7  13  21 

3025 

78  43     3 

3030 

80  12  38 

3035 

81  42 

7 

3041 

Regulus 

W. 

41     5   10 

3050 

42  34  21 

3054 

44     3  27 

3058 

45  32 

28 

306X 

Antares 

E. 

59  30  24 

3034 

58     0  53 

3040 

56  31  30 

3046 

55     2 

14 

3051 

a  Aquilae 

E. 

106     4  50 

3885 

104  51   15 

3878 

103  37  33 

3873 

102  23 

46 

3868 

27 

Pollux 

W. 

89     8     2 

3062 

90  36  58 

3065 

92     5  50 

3068 

93  34 

38 

3071 

Regulus 

W. 

52  56  27 

3078 

54  25     3 

3080 

55  53  37 

3082 

57  22 

8 

3085 

Antares 

E. 

47  37  31 

3077 

46     8  53 

3081 

44  40  20 

3085 

43   II 

52 

3089 

a  Aquilae 

E. 

96   13  59 

3858 

94  59  57 

3857 

93  45  54 

3858 

92  31 

51 

3859 

28 

Pollux 

W. 

100  57  55 

3080 

102  26  29 

3081 

103  55     2 

308  X 

105  23 

35 

3081 

Regulus 

W. 

64  44     7 

3091 

66   12  27 

3091 

67  40  47 

3091 

69     9 

7 

3091 

Jupiter 

W. 

20  10  40 

3068 

21  39  29 

3065 

23     8  21 

3063 

24  37 

16 

3060 

Antares 

E. 

35  50  41 

3106 

34  22  39 

3109 

32  54  40 

3IIJ 

31  26 

45 

3.15 

a  Aquilae 

E. 

86  22     8 

3872 

85     8  20 

3877 

83  54  37 

3882 

82  40 

58 

3887 

Sun 

E. 

126   10  52 

3487 

124  50  13 

3487 

123  29  34 

3486 

122     8 

54 

3484 

38 
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AT  GREENWICH  APPARENT  NOON. 


I 


Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN, 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

SUN, 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN 

Mon. 
Tues. 
Wed. 
Thur. 

Frid. 


THE  SUN'S 


Apparent 
Right  Ascension. 


22  46  18.14 

22  50   2.87 

22  53  47.12 

22  57  30.89 

23  I  14.22 

23  .4  57.13 

23  8  39.62 

23  12  21.71 

23  i6  3.43 

23  19  44.79 

23  23  25.81 

23  27  6.50 


23 
23 
23 


30  46.87 
34  26.95 
38  6.75 


23  41  46.27 
23  45  25.55 
23  49  4.61 

23  52  43.47 

23  56  22.15 

o  o  0.66 


3  39.04 

7  17.31 

10  55.50 


o  14  33.62 

o  i8  11.68 

o  21  49.72 

o  25  27.78 

o  29  5.86 

o  32  43.98 

o  36  22.17 

o  40     0.46 


Diff.  for 
X  Hour. 


9.373 
9.353 
9.334 

9.315 
9.297 
9.279 

9.262 
9.246 
9.230 

9.215 
9.202 
9.189 

9.176 
9.164 
9.153 

9.142 

9.132 
9-123 

9.115 
9.108 
9.102 

9.097 

9.093 
9.089 

9.087 
9.086 
9.086 

9.086 
9.088 
9.090 
9.093 


Apparent 
Declination. 


s. 


s. 

N. 


48 

25 

2 


26.0 

39.4 
46.4 


6  39  47.3 
6  16  42.6 

5  53  32.6 


Diff.  for 
I  Hour. 


5  30  17.6 
5  6  58.0 
4  43  34.4 


4  20  7.0 
3  56  36.3 
3  33     2.7 


+  56.80 
57.08 
57.34 

+  57-58 
57.81 
58.02 

+  58.22 
58.40 
58.56 

+  58.71 
58.84 
58.95 


9  26.6   +59.04 


48.4 
8.5 


I  58  27.3 

I  34  45.2 
I   II     2.7 


59.12 
59.18 

+  59.23 
59.26 
59.28 


o  47  20.1    +59.28 

o  23  37.6       59.26 

o  o  4.4       59.23 

o  23  45.4   +59.18 

0  47  25.1  1     59.12 

1  II  3.3      59.04 


I  34  39.7 

1  58  13.7 

2  21  45.1 


2  45  13.5 

3  8  38.7 
3  32  0.3 
3  55  18.0 


9.098  N.  4  18  31.4  +57.96 


+  58.95 
58.86 

58.75 

+  58.62 
58.47 

58.31 
58.14 


Semi- 
diameter. 


10.16 
9.91 
9.66 


6  9.40 

6  9.15 

6  8.90 

6  8.64 

6  8.38 

6  8.11 


6     7.85 
6     7.60 

6     7.34 


6  7.08 
6  6.82 
6     6.56 


6  6.30 
6  6.03 
6     5.77 


6  5.51 

6  5.24 

6  4.97 

6  4.70 

6  4.43 

6  4.16 

6  3.88 

6  3.60 

6  3.32 

6  3.05 

6  2.77 

6  2.49 

6  2.20 

16  1.92 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


65.46 
65.38 
65.30 

65.23 
65.16 
65.10 

65.04 
64.98 
64.92 

64.87 
64.82 
64.78 

64.74 
64.70 
64.66 

64.62 

64.59 
64.56 

6453 
64.51 
64.49 

64.48 
64.47 
64.46 

64-45 
64.44 
64.44 

64.44 
64.44 

64.45 
64.46 

64.47 


Equation  of 

Time, 

to  be 
Added  to 
Apparent 

Time. 


12  37.60 
12  25.83 
12  13.57 


Diff.  for 
I  Hoar. 


0.481 
0.501 
0.522 


12  0.82  .  0.542 
II  47.62  a56o 
II    34.01      0.577 


II  19.99 
II  5.58 
10    50.78 

10  35.62 
10  20.12 
10      4.30 

9  48.17 
9  31.73 
9  15.01 


0.593 
0.609 
0.624 

0.638 
0.652 
0.664 

0.676 
0.687 
0.699 


8  58.03     0.710 


8  40.81 
8  23.37 


0.720 
0.730 


8  5.73  0.739 
7  47.90  0.747 
7  29.91     0.753 


11.79 
53.56 


0.758 
0.762 


6  35.24  j  0.765 

6  16.84  0.767 

5  58.40;  0.768 

5  39.96  0.768 

5  21.52  0.768 

5     3.09  0.766 

4  44.70  0.764 

4  26.39  0.761 


4     8.17 


0.757 


NoTK.— The  mean  time  of  semiiliameter  passing  the  meridian  may  be  found  by  subtracting  os.xS  from  the  sidereal  time. 
The  sign  t  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing,  and 
north  declinations  are  increasing. 


n. 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 

•5 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

DiflE.  for 
z  Hour. 

Sidereal 

Time, 

*or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Diff.  for 
1  Hour. 

Apparent 
Declination. 

Diff.  for 
I  Hour. 

Tues. 
Wed. 
Thur. 

I 
2 
3 

h 
22 
22 
22 

m        8 
46    16.16 
50      0.93 

53  45.21 

8 
9.375 
9.355 
9.335 

S.   7  48  38.0 
7  25  51.3 
7     2  58.1 

+  56.80 
57.08 
57.34 

m        8 
12    37.69 
12    25.91 
12    13.64 

s 

0.481 
0.501 
0.522 

h      m        s 

22  33  38.47 

22    37    35.02 
22    41    31.57 

Frid. 
Sat. 

4 
5 

6 

22 
23 

57  29.02 
I   12.39 
4  55.33 

9.316 
9.298 
9.281 

6  39  58.9 
6  16  54.0 
5  53  43.8 

+  57.59 
57.82 
58.03 

12      0.90 
II    47.71 
II    34.09 

0.542 
0.560 
0.576 

22    45    28.13 
22    49    24.68 
22    53    21.23 

Mon. 
Tues. 
Wed. 

7 
8 

9 

23 
23 
23 

8  37.86 
12  19.99 
i6     1.75 

9.264 
9.248 
9.232 

5  30  28.6 
5     7     8.9 
4  43  45.0 

+  58.23 
58.41 

58.57 

II    20.07 

II       5.65 
10    50.86 

0.593 
0.609 
0.624 

22  57  17.79 

23  I    14.34 
23       5    10.90 

Thur.    lo 
Frid.     1 1 
Sat.       12 

23 
23 
23 

19  43.16 
23  24.22 
27     4.95 

9.2X8 
9.204 
9.  191 

4  20  17.4 
3  56  46.5 
3  33  12.6 

+  58.72 
58.85 
58.96 

10    35.71 
10    20.22 
10      4.39 

0.638 
0.652 
0.664 

23     9     7.45 

23    13      4.00 
23    17      0.56 

SUN.    13 
j  Mon.     14 
I  Tues.  ,  X5 

23 
23 
23 

30  45.37 
34  25.49 
38     5.33 

9.178 
9.166 
9.155 

3     9  36.2 
2  45  57.8 
2  22  17.7 

+  59.05 
59.14 
59.20 

9  48.25 
9  31.82 
9  15.11 

0.676 
0.687 
0.699 

23    20    57.11 
23    24    53.66 
23    28    50.22 

Wed. 
Thur. 
Frid. 

16 

17 
18 

23 
23 
23 

41  44.90 
45  24.22 
49     3.33 

9.144 
9.134 
9.125 

I  58  36.2 
I  34  53.9 

I     II     II.O 

+  59.25 
59.28 

59.29 

8  58.13 
8  40.90 
8  23.45 

0.710 
0.720 
0.730 

23    32    46.77 
23    36   43.32  ^ 
23    40    39.88 

Sat 

SC/N. 

Mon. 

19 
20 
21 

23 
23 
23 

52  42.24 
56  20.96 

59  59.52 

9.H7 
9.ZIO 
9.104 

0  47  28.0 

0  23  45.2 

S.  0    0     2.9 

+  59-29 
59.27 

5924 

8     5.81 
7  47.98 
7  29.99 

0.739 
0.747 
0.753 

23  44  36.43 
23  48  32.98 
23  52  29.53 

Tues. 

1  Wed. 

Thur. 

22 
23 
24 

0 
0 
0 

3  37.95 

7  16.27 

10  54.50 

9.099 
9.095 
9.092 

N.  0  23  38.4 

0  47  18.4 

1  10  56.9 

+  59.19 
59.13 
59.06 

7  11.86 
6  53.62 
6  35.30 

0.758 
0.762 
0.765 

23  56  26.09 
0     0  22.64 
0     4  19.19 

Frid. 

Sat 

SUN. 

25 
26 

27 

0 
0 
0 

14  32.66 
18  10.77 
21  48.86 

9.090 
9.089 
9.088 

I  34  33.5 

1  58     7.8 

2  21  39.5 

+  58.97 
58.87 
58.75 

6  16.91 

5  58.47 
5  40.01 

0.767 
0.768 
0.768 

0     8  15.75 
0  12  12.30 
0  16     8.85 

Mon. 
Tues. 
Wed. 
Thur. 

28 
29 
30 
31 

0 
0 
0 
0 

25  26.96 
29     5.09 
32  4325 
36  21.49 

9.088 
9.090 
9.092 
9.095 

2  45     8.3 

3  8  33.8 
3  31  55.7 
3  55  13.7 

+  58.63 
58.49 
58.33 
58.16 

5  21.55 
5     3.12 

4  44.74 
4  26.43 

0.768 
0.766 
0.764 
0.761 

0  20     5.41 
0  24     1.96 
0  27  58.51 
0  31  55.07 

Frid. 

32 

0 

39  59.83 

9.100 

N.  4  18  27.4 

+  57.97 

4     8.21 

0.757 

0  35  51.62 

Diff.  for  I  Hour, 

+9'.8565. 
(Table  HI.) 

NoTE.--The  semidiameter  for  mc 

The  siKD  -h  prefixed  to  th 

decreasing,  and  north  d< 

an  noon  m 
e  hourly  ch 
sclinations  i 

ay  be  assumed  the  s 
ftnge  of  declination 
ncreasing. 

ame  as  tha 
indicates  th 

t  for  apparent 
at  south  declin 

noon, 
ations  are 
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AT  GREENWICH  MEAN  NOON. 

1 

V 

& 

1 
1 

1 

THE  SUN'S 

Logarithm 

of  the 

Radius  Vector  ' 

of  the 

Earth. 

Diff.  for 
I  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

TRUE  LONGITUDE. 

Diff.  for 
I  Hour. 

LATITUDE. 

A 

V 

I 

2 

3 

60 
61 
62 

e 

340 

341 
342 

3    22.7 
2    33.1 

2  41 -9 

2    28.7 
2    39.0 

2  47-7 

150.47 
150.41 
150.34 

-0.13 
0.26 
0.39 

9.996  1093 
9.9962199 
9.9963317 

+  45.8 
46.3 
46.8 

h      m         8 
1    26      7.38 
I    22    11.48 
I    18    15.57 

4 
5 
6 

63 
64 

65 

343 
344 
345 

2  49-2 

2    54-9 

2  59- 1 

2  54-9 

3  0-5 
3     4-5 

150.27 
150.20 
150.14 

—  0.51 
0.62 
0.72 

9.9964447 
9.996  5588 
9.996  6737 

+  47.3 
47.7 
48.0 

I    14    X9.66 
I    10    23.75 

I     6  27.85 

7 
8 

9 

66 
67 
68 

346 

347 
348 

3     1.6 
3     2.5 
3     1-7 

3     7-0 
3     7-8 
3     6-9 

i5ao7 
150.00 
149.93 

—  0.81 
0.87 
0.90 

9.996  7893 
9.996  9054 
9.9970219 

+  48.3 
48.5 
48.6 

I     2  31.94 
0  58  36.03 
0  54  40.12 

lO 

II 

12 

69 
70 
71 

349 
350 
351 

2  59-1 
2  54-7 
2  48.4 

3     4-2 
2  59-7 
2  53-2 

149.86 
149.78 
149.69 

—  0.90 
0.87 
0.83 

9.997  1386 
9.997  2555 
9.997  3725 

+  48.7 
48.8 
48.8 

0  50  44.21 
0  46  48.31 
0  42  52.40 

13 
IS 

72 
73 
74 

352 
353 
354 

2  40.0 
2  29.5 
2  16.8 

2  44-7 
2  34-1 
2  21.3 

149.61 
149.52 
149.42 

-0.73 
0.61 
0.48 

9.997  4895 
9.997  6067 

9-997  7239 

+  48.8 
48.8 
48.9 

0  38  56.49 

0  35     0.58 
0  31     4.68 

i6 

17 
i8 

75 
76 

77 

355 
356 
357 

2     1.8 
I  44.6 
I  25.1 

2     6.3 
I  48.9 
I  29.3 

149.33 
149.23 

149.14 

-0.34 

0.21 

—  0.08 

9.997  8414 

9.997  9593 

9.998  0777 

+  49.0 
49.2 

49.4 

0  27     8.77 
0  23  12.86 
0  19  16.95 

19 

20 
21 

78 
79 
80 

358 

359 
0 

I     3-3 
0  39.2 

0    12.8 

I     7.4 
0  43.2 
0  16.7 

149.04 

148.95 
148.85 

4-  0.02 
O.I  I 
0.17 

9.998  1965 
9.998  3160 
9.998  4363 

+  49.7 
50.0 
50.3 

0  15  21.05 
0  II  25.14 
0     7  29.23 

22 
23 
24 

81 

■  82 

83 

0 

I 
2 

59  44-1 
59  13-3 
58  40.4 

59  48.0 
59  171 
58  44-0 

148.76 
148.67 
148.58 

+  0.19 
0.20 
0.18 

9-998  5573 
9.998  6792 
9.998  8019 

+  50.6 
50.9 
51.3 

(  0      8     as.») 

123       W       S7.4Sf 

23  55  41-51 
23  51  45.60 

25 
26 
27 

84 
85 
86 

3  58     5-3 

4  57  28.2 

5  56  49- 1 

58     8.8 
57  31-6 
56  52.4 

148.50 
148.41 
148.33 

+  O.I2 
+  0.05 
—  0.03 

9.998  9254 

9.999  0497 
9.999  1747 

+  51.6 
51.9 
52.2 

23  47  49-69 
23  43  53.79 
23  39  57-88 

28 
29 
30 
31 

87 
88 

89 
90 

6 

7 

8 

9 

56     8.0 
55  25.0 
54  40-1 
53  53-4 

56  1 1.2 
55  28.1 
54  43-1 
53  563 

148.25 
148.17 
148.09 
148.02 

-0.15 
0.27 
0.40 

0-53 

9.999  3004 
9.999  4267 
9.999  5535 
.9.999  6807 

+  52.5 
52.7 
52.9 

53.1 

23  36     1.97 
23  32     6.07 
23  28  10.16 
23  24  14.25 

32 

91 

10 

53     4-8 

53     7-6 

147.95 

—  0.64 

9.999  8082 

+  53.1 

23  20  18.34 

Not 

eqi 

lumbers 
linoz  of . 

in  column  A 
anuary  o*.o. 

correspond  to  the  true  equi 

noz  of  the  date;  in  column  A'  to  the  mean 

Diff.  for  I  Hour, 
—  9«.8296. 
(Table  IL) 

IV. 
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GREENWICH 

MEAN  TIME. 

1 
1 

1 
.c 

§ 

S 
e 
ja 

i 

THE 

MOON'S 

SEMIDIAMETER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
I  Hour. 

Midnight. 

Diff.  for 
X  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
I  Hour. 

Noon. 

I 
2 

3 

14       46.6 

14       49.3 
14        54.6 

14   47.6 
14    51.6 
14   58.3 

t            n 

54     8.2 
54  17-9 
54  37.5 

+  0.21 
0.61 
1.03 

»             w 

54  11.8 
54  26.5 
54  5I-I 

+  0.41 
0.82 
1.24 

h       m 

16  24.4 

17  8.9 
17    56.5 

m 

1.80 
I.91 
2.05 

d 
19.4 
20.4 
21.4 

4 
5 
6 

15               2.7 

15  13-4 
15  26.3 

15     7-8 
15  19-6 
15  33-4 

55     7.2 

55  46.4 

56  33.7 

+  1.44 
I.81 
2.10 

55  25.7 

56  9.2 
56  59.7 

+  1.63 
1.95 
2.21 

18  47-5 

19  41.5 

20  37.5 

2.19 
2.30 
2.37 

22.4 

23-4 
24.4 

7 
8 

9 

15  40.8 

15  55.8 

16  10. 1 

15  48.3 

16  3.1 
16  16.6 

57  26.7 

58  21.9 

59  14-4 

+  2.28 
2.27 
2.05 

57  54.4 

58  48.8 

59  38.1 

+  2.30 
2.19 
1.87 

21  34.2 

22  30.4 

23  25.2 

2.37 
2-31 

2.25 

25-4 
26.4 
27.4 

!  lo 
II 

12 

16  22.3 
16  31.3 
16  35.7 

16  27.3 
16  34.1 
16  36.2 

59  59-3 

60  31.8 
60  48.5 

+  1.63 

1.04 

+  0.34 

60  17.4 
60  42.3 
60  50.3 

+  1.35 
+  0.69 
-  0.02 

0  1 8. 1 

1  lO.O 

2.18 
2.15 

28.4 
29.4 

I.O 

13 
15 

16  35.6 
16  31.0 
16  23.0 

16  33.8 
16  27.4 
16  18.0 

60  47.9 
60  31.3 
60     1.7 

-0.38 
0.98 
1.44 

60  41.4 
60  17.9 
59  43-3 

-  0.69 
1.23 
160 

2     1.8 

2  54-3 

3  48.6 

2.17 
2.23 
2.30 

2.0 

3-0 
4.0 

i6 

17 
18 

16  12.5 
16     0.8 
15  48.8 

16     6.7 
15  54-8 
15  43-0 

59  23.2 
58  40.2 
57  56.3 

-1.72 
1.83 
I.81 

59     2.1 
58  18.2 
57  34.8 

-1.79 
1.83 
1.76 

4  44-8 

5  42.7 

6  41.2 

2.39 
2.43 
2.42 

5-0 
6.0 
7.0 

19 
20 
21 

15  37-4 
15  26.7 
15  17.2 

15  319 
15  21.8 
15  13.0 

57  H-o 
56  35.2 
56     0.5 

-  1.70 
1-53 
1.35 

56  54-1 
56  17.3 
55  44-8 

-1.62 

1.44 
1.26 

7  38.5 

8  33.2 

9  24.5 

2.34 

2.21 
2.05 

8.0 

9.0 

1 0.0 

22 

23 

24 

15     9-0 
15     1.9 
14  56.0 

15     5-3 
14  58.8 
14  53-4 

55  30-2 
55     4-2 
54  42.4 

-1.17 
0.99 
0.82 

55  16.7 
54  52.8 
54  33.1 

-1.08 

0.90 
0-73 

10  12. 1 

10  56.6 

11  38.7 

I.9I 
1.80 
I.7I 

II. 0 
12.0 
I3-0 

25 
26 

27 

14  51.1 
14  47.6 

H  45-3 

14  49.2 
14  46.3 
14  44.8 

54  24.9 
54  1 1.7 
54     3-3 

-0.64 

0.45 
-0.24 

54  17.7 
54     6.8 
54     1-2 

-0.54 

0.35 
—  0.12 

12   19.3 

12  59.3 

13  39.6 

1.67 
1.67 
1.70 

14.0 

15.0 
16.0 

28 
29 
30 
31 

14  44.6 
14  45-5 
14  48-5 
14  53-8 

14  44.8 
14  46.8 
14  50.8 
14  57-3 

54     0.5 
54     4-1 
54  15.1 
54  34-3 

+  O.OI 

0.30 
0.63 
0.98 

54     1.4 
54     8.6 
54  23.6 
54  47.2 

f  0.15 
0.46 
0.80 
1.17 

14  21.2 

15  4-7 

15  50.8 

16  39.9 

1-77 
1.86 
1.98 
2. 1 1 

17.0 
18.0 
19.0 
20.0 

32 

15     1-4 

15     6.2 

55     2.4 

+  1.36 

55   19.9 

+  1.55 

17  31.8 

2.21 

21.0 

42 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


HQor. 


Right 
Ascension. 


Diff.  for 
X  Minute. 


Declination. 


DiflF.  for 
I  Minnte. 


Honr. 


Right 
Ascension. 


Diif.  for 
X  Minute. 


Declination. 


DiflE.for 
I  Minnte. 


TUESDAY   1. 


THURSDAY  3. 


o 
I 

3  I 

ii 

7 

8  i 

9  , 
10  I 
II 

12  I 

13  I 

14  t 

16     ; 

17 ! 

19 
20 

^^\ 

22  I 

23  I 


O 
I 
2 

3 
4 
5 
6 

7 

8 

9 
10 
II 
12 
13 
14 
15 
16 

17 
18 

19 
20 
21 
22 
23 
24 


h 
14 

14 
14 
14 
H 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 


15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
16 
16 


47.41 
39- 00 
30.77 
22.72 
14.85 
7.17 
59.69 
52.40 

45.31 
38.42 

31-73 
25.25 
18.99 
12.94 
7.10 
1.49 
56.10 

50.94 
46.00 
41.30 
36.84 
32.61 
28.62 
24.88 


1.8584 
I. 861 3 
X.8643 
1.8673 
1.8704 
X.8737 
1.8769 

X.8802 
1.8835 
1.8868 
1.8903 
1.8938 
1.8973 
1.9009 
1.9046 
1.9083 
1.9121 
1.9x58 
1.9197 
1.9236 
1.9276 
I. 9316 
1.9356 
1.9397  i 


s. 


s. 


44 

55 

7 

18 

30 

41 

52 

3 

15 
26 

37 
48 

59 
10 
21 
32 
42 

53 
4 
14 
25 
35 
46 


4.9 
38.8 

9.8 
37.8 

2.8 
24.8 
43.7 
59-5 
12. 1 
21.4 

27.5 

30.2 

29.6 
25.6 
18. 1 

7.1 
52.6 

34.5 
12.8 

47.4 

18.3 

45.4 

8.7 


56  28.0 


WEDNESDAY  2. 

S.17 
17 
17 
17 
17 
17 
18 
18 
18 
18 
'18 
18 
19 
19 
19 
19 
19 
19 
19 
20 
20 
20 
20 
20 

S.20 


21.38 

1.9438 

18.14 

1.9*81 

15-15 

1.9523 

12.41 

X.9565 

9.93 

1.9608 

7.71 

1.9653 

5.76 

X.9697 

4.07 

1.9741 

2.65 

1.9787 

1.50 

1.9832 

0.63 

1.9877 

0.03 

1.9923 

59.71 

1.9970 

59.67 

2.0017 

59-91 

2.0064 

0.44 

2.0II2 

1.25 

2.0159 

2.35 

2.0208 

3.74 

a. 0257 

5-43 

2.0306 

7.41 

2.0355 

9.69 

2.0405 

12.27 

2.0454 

15-14 

2.0504 

18.32 

2.0555 

6  43.5 
16  55.0 

2.5 

5.9 

5-2 

0.3 

51.2 

16  37.8 

26  20.1 

35  58.1 

45  31-6 

0.7 

25.2 

13  45.2 

23     0.5 

32    11.2 

41  17. 1 

50  18.3 

59  14.6 
8  6.0 
16  52.5 
25  34.0 
34  10.4 

42  41.8 

51  8.0 


27 
37 
47 
57 
6 


55 
4 


11.589 
11.541 
11.492 
11.442 

".392 
II. 341 
XI. 289 
11.237 
II. 183 
II. 128 
11.073 
II. 018 
10.962 
10.904 
10.846 
10.788 
10.728 
X0.668 
10. 608 
10.546 

10.483 

10.420 

10.355 

10.290 


10.325 
10.158 
10.091 
10.023 
9-953 
9.883 
9.813 
9.741 
9.669 
9.596 
9.522 
9.447 
9-371 
9.294 
9.217 
9.138 
9.059 
8.979 
8.898 
8.816 
8.733 
8.649 
8.565 
8.480 
8.393 


O 

I 

2 

3 

4 
5 
6 

7 
8 

9 
10 
II 
12 
13 
14 
15 
16 

17 

18 

19 
20 
21 
22 
23 


o 

I 
2 
3 
4 
5 
6 

7 
8 

9 
10 
II 
12 
13 
14 
15 
16 

17 
18 

19 
20 
21 
22 
23 
24 


h 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 


16 
16 
16 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 


18.32 
21.80 
25.58 
29.67 

34.07 
38.78 

43.79 
49.12 

54.76 
0.71 
6.98 

13.56 
20.46 
27.67 
35.20 

43.05 
5121 

59.69 
8.49 
17.61 
27.05 
36.81 
46.88 
57-27 


2.0555 
2.0605 
2.0656 
a.  0708 
2.0759 
3.0810 
2.0862 
2.0914 
2.0966 
3. 1018 
3. 1071 

2.1133 
2.1x76 
2.1238 
2.1282 
2.1334 
2.X387 
2. 1440 
2. 1493 
2.1547 
2.1600 
2.1653 
2.1706 
2. 1758 


20 
20 
21 
21 
21 
21 
21 
21 
21 
22 
22 
22 
22 
22 
22 
22 
22 
23 
23 
23 
23 
23 
23 
S.23 


51  8.0 

59  29.0 

7  44.7 

15  55.0 

24  0.0 

31  59-6 
39  53.7 
47  42.2 

25.1 
2.4 

10  34.0 

17  59.8 

25  19.7 

32  33.8 
39  41.9 
46  44.0 

53  40.1 

o  30.1 

7  13.9 

13  51.5 

20  22.8 

26  47.8 

33  6.3 
39  18.4 


55 
3 


7.98 
19.01 

30.35 
42.01 
53.98 
6.27 
18.87 

31.79 
45.02 
58.56 
12.40 

26.55 
41.01 

55-77 
10.84 
26.21 
41.87 

57.83 
14.08 
30.63 
47.46 
4-58 
21.99 
39.68 

57-65 


FRIDAY  4. 

2.1812  IS 

3.1864 

2.1917 

2.1969 

2.2022 

2.2074 

2.2127 

2.2179 

2.2230 
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10.158 
10.190 
xo.xao 
10.050 
9-979 
9.907 
9.834 
9.761 
9.686 
9.6x0 
9.534 
9.457 
9.379 
9.30X 
9.222 
9.14a 
9.060 


8.978 
8.895 
8.812 
8.7^8 
8.642 
8.555 
8.468 
8.380 
8.291 

8.203 

8.111 
8.0x9 
7.937 
7.834 
7.740 
7.646 
7.550 
7.453 
7-355 
7.258 
7.158 
7.058 
6.957 
6.855 
6.753 


O 

I 
2 

3 

4 
5 
6 

7 

8 

9 

10 
II 
12 
13 
14 
15 
16 

17 
18 

^9 
20 
21 
22 
23 


h 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 


m        s 

s 

0 

' 

" 

" 

38    33.63 

i.xaax 

S.23 

13 

36.6 

6.753 

40  41.10 

2.1268 

23 

20 

18.7 

6.649 

42   48.85 

2.1315 

23 

26 

54.5 

6.544 

44   56.88 

2.1362 

23 

33 

24.0 

6.439 

47     5.19 

2.X408 

23 

39  47-2 

6.333 

49  13.78 

a. 1455 

23 

46 

4.0 

6.8a6 

51   22.65 

2.1502 

23 

52 

14.3 

6.x  18 

53  31.80 

2.1548 

23 

58 

18. 1 

6.009 

55  41.23 

a. 1594 

24 

4 

15.4 

5.900 

57  50.93 

2.X640 

24 

10 

6.1 

5.790 

0     0.91 

a. 1687 

24 

15 

50.2 

5.678 

2  II. 17 

a- 1733 

24 

21 

27.5 

5.566 

4  21.70 

2.1778 

24 

26 

58.1 

5.453 

6  32.51 

2.1823 

24 

32 

21.9 

5.340 

8  43.58 

2.1868 

24 

37 

38.9 

5.2a6 

10  54.93 

2.1914 

24 

42 

49.0 

5.X10 

13     6.55 

2.1958 

24 

47 

52.1 

4.993 

15  18.43 

8.2003 

24 

52 

48.2 

4.877 

17  30.58 

a. 2048 

24 

57 

37-3 

4.759 

19  43.00 

a.ao9a 

25 

2 

19.3 

4.640 

21  55.68 

a. 2x34 

25 

6 

54.1 

4.581 

24     8.61 

a. 3178 

25 

II 

21.8 

4.401 

26  21.81 

a. 2221 

25 

15 

42.2 

4.a8o 

28  35.26 

1.2263 

S.25 

19 

55.4 

4.158 

FRIDAY,  APRIL  i. 


17  30  48.97  j     a.2306  |S.25  24     1.2  I     4.035 


PHASES  OF  THE  MOON. 


d      h        ™     I 

(T  Last  Quarter     .     .     .      Mar.    3   19  52.2 

0  New  Moon no  12.4  | 

^  First  Quarter 17  ^5  37.3 

O  Full  Moon 25     8  20.7 


d       h 

C      Perigee Mar.   12  11.2 

a      Apogee 27  23.2 


1910- 
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XIII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.  L. 

P.  L. 

P.  L. 

P.L. 

Name  and  Direction 

Noon. 

of 

Up 

of 

Vlh 

of 

IXh 

of 

^ 

of  Object. 

-.     - 

Diff. 

Diff. 

Diff. 

Diff. 

e           r          m 

0           t          m 

e         » 

•» 

0            * 

„ 

I 

Pollux 

W. 

io6  52     8 

3080 

108     20     41 

3079 

109    49 

16 

3078 

III      17 

53 

3076 

Regulus 

W. 

70  37  28 

3090 

72     5  50 

3o8g 

73  34 

13 

3087 

75     2 

39 

3085 

Jupiter 

w. 

26     6  15 

3058 

27  35  16 

3055 

29     4 

21 

3053 

30  il 

29 

3049 

Spica 

w. 

17     5  «6 

3«76 

18  30     6 

3247 

19  55 

20 

3223 

21   21 

2 

3*03 

Antares 

E. 

^9  58  54 

3118 

28  31     6 

3122 

27     3 

23 

3125 

25  35 

44 

5x29 

a  Aquilae 

E. 

81  27  25 

3893 

80  13  58 

3899 

79     0 

37 

3906 

77  47 

23 

39x4 

Sun 

E. 

I20  48  12 

3483 

119  27  29 

3482 

n8     6 

45 

3480 

116  45 

58 

3477 

2 

Regulus 

W. 

82  25  34 

3069 

83  54  22 

3064 

85  23 

16 

3059 

86  52 

16 

3053 

Jupiter 

W. 

38     0  16 

3oa9 

39  29  53 

30«4 

40  59 

36 

30x8 

42  29 

26 

3012 

Spica 

W. 

28  34  43 

3«3i 

30     2   15 

3120 

31  30 

0 

3109 

32  57 

59 

3099 

a  Aquilae 

E. 

71  43  24 

396a 

70  31     7 

3974 

69  19 

2 

3988 

68     7 

II 

4003 

Sun 

E. 

no     I   10 

3458 

108  39  58 

3452 

107  18 

41 

3446 

105  57 

17 

3439 

3 

Regulus 

W. 

94  19  10 

3018 

95  48  59 

3010 

97  18 

59 

3002 

98  49 

9 

2993 

Jupiter 

W. 

50     0  39 

2976 

51  31  22 

2967 

53     2 

15 

2958 

54  33 

20 

2949 

Spica 

W. 

40  21     I 

3047 

41  50  15 

3036 

43   19 

43 

3025 

44  49 

24 

3014 

a  Aquilae 

E. 

62    12      0 

4098 

61     I  56 

4122 

59  52 

16 

,  4149 

58  43 

I 

4x78 

Sun 

E. 

99     8  18 

3401 

97  46     3 

3392 

96  23 

38 

3382 

95     I 

I 

337a 

4 

Regulus 

W. 

106  23     I 

«94i 

107  54  28 

•930 

109  26 

9 

•917 

no  58 

6 

2905 

Jupiter 

W. 

62  II   52 

4895 

63  44  16 

2883 

65   16 

56 

2871 

66  49 

52 

2859 

Spica 

W. 

52  21   24 

2954 

53  52  34 

2941 

55  24 

0 

2928 

56  55 

44 

29x5 

a  Aquilae 

E. 

53     4  35 

4372 

51   58  48 

4422 

50  53 

47 

4478 

49  49 

36 

4541 

Sun 

E. 

88     4  54 

3314 

86  40  59 

3301 

85  16 

50 

3288 

83  52 

25 

3274 

5 

Jupiter 

W. 

74  38  47 

8789 

76  13  29 

2774 

77  48 

31 

2758 

79  23 

54 

a743 

Spica 

W. 

64  38  47 

0842 

66   12  20 

2826 

67  46 

H 

2810 

69  20 

28 

2794 

Antares 

W. 

18  53  41 

2912 

20  25  45 

2885 

21  58 

23 

2860 

23  31 

33 

2835 

Sun 

E. 

76  46     7 

3199 

75   19  57 

3183 

73  53 

28 

3167 

72  26 

39 

3x50 

6 

Jupiter 

W. 

87  26     5 

2660 

89     3  38 

2643 

90  41 

34 

2626 

92   19 

54 

2609 

Spica 

W. 

77  17     4 

2710 

78  53  31 

2693 

80  30 

20 

2675 

82     7 

33 

2657 

Antares 

W. 

31  24  52 

2728 

33     0  55 

2707 

34  37 

25 

2687 

36  14 

22 

2668 

Sun 

E. 

65     7  25 

306a 

63  38  29 

3044 

62     9 

II 

3025 

60  39 

29 

3007 

7 

Jupiter 

W. 

100  37  37 

2518 

102   18  25 

«5oo 

103  59 

38 

2482 

105  41 

17 

2464 

Spica 

W. 

90  19  45 

2566 

91   59  26 

2548 

93  39 

32 

2530 

95  20 

3 

35x2 

Antares 

W. 

44  25  48 

2569 

46     5  26 

2550 

47  45 

30 

2530 

49  26 

I 

2511 

Sun 

E. 

53     5  13 

2913 

51   33    II 

2894 

50     0 

44 

2876 

48  27 

54 

2857 

8 

Jupiter 

W. 

"4  15  54 

2374 

116     0     7 

2357 

117  44 

44 

2339 

119  29 

47 

2322 

Spica 

W. 

103  49     I 

2422 

105  32     4 

2405 

107  15 

32 

2388 

108  59 

25 

a37x 

Antares 

W. 

57  55  17 

2417 

159  38  27 

2398 

61  22 

4 

2380 

63     6 

7 

2363 

Sun 

E. 

40  37  49 

2768 

39     2  39 

2751 

37  27 

7 

2735 

35  51 

14 

2720 

.^3 

Sun 

W. 

28     2  35 

2415 

29  45  48 

24x5 

31  29 

2 

2414 

33   12 

17 

a4t5 

Pollux 

E. 

92  26  22 

2056 

90  34  15 

2059 

88  42 

13 

2064 

86  50 

19 

2070 

14 

Sun 

W. 

41  47  42 

•436 

43  30  25 

2443 

45  12 

58 

2451 

46  55 

20 

2459 

Saturn 

W. 

12  41  23 

2143 

14  31   16 

2130 

16  ao 

59 

2158 

18   10 

30 

2166 

Pollux 

E. 

77  33  10 

2105 

75  42  18 

2114 

73  51 

40 

2123 

72     I 

15 

213a 

-  ■ 

—   - 

--T^ 

TT^ 

XIV. 
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GREEN^^ 

aCH  MEAN  T] 
fAR  DISTANCES. 

[ME. 

LUl^ 

P.  L. 

P.L. 

P.L. 

P.L. 

y 
r 

Name  and  Direction 

Midnight 

of 

XVJ> 

of 

XVII  Ii» 

of 

XXIii 

of 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

0            »           m 

e           »          m 

•           »          ir 

e          >           m 

I 

Pollux 

W. 

112    46    32 

3074 

114  15  14 

3073 

115  43  58 

3069 

117    12    46 

3065 

Regulus 

W. 

76    31       7 

308a 

77  59  38 

3079 

79  28  13 

3076 

80  56  51 

3073 

Jupiter 

W. 

32       2    42 

3046 

33  31  58 

3042 

35     I   19 

3038 

36  30  45 

3034 

Spica 

W. 

22   47      8 

3x84 

24  13  36 

3169 

25  40  22 

3155 

27     7  25 

3143 

Antares 

E. 

24     8   10 

313s 

22  40  43 

3x41 

21   13  23 

3148 

19  46  II 

3156 

a  Aquilae 

E. 

76  34  17 

39M 

75  21   19 

3931 

74     8  31 

3940 

72  55  52 

3951 

Sun 

E. 

115  25     8 

3474 

114     4  15 

3471 

112  43   18 

3467 

III  22  16 

3463 

2 

Regulus 

W. 

88  21  23 

3047 

89  50  37 

3041 

91    19  59 

3Q34 

92  49  30 

3026 

Jupiter 

W. 

43  59  24 

3006 

45  29  29 

2999 

46  59  43 

2993 

48  30     6 

2984 

Spica 

W. 

34  26  10 

3088 

35  54  34 

3078 

37  23  10 

■3068 

38  51   59 

3057 

a  Aquilae 

E. 

66  55  35 

4019 

65  44  14 

4036 

64  33  10 

4055 

63  22  25 

4076 

Sun 

E. 

104  35  45 

3433 

103   14     6 

3426 

loi   52  19 

3418 

100  30  23 

3410 

3 

Regulus 

W. 

100  19  31 

^983 

loi   50     4 

2973 

103  20  50 

8963 

104  51  49 

9952 

Jupiter 

W. 

56     4  36 

3939 

57  36     5 

2939 

59     7  47 

2918 

60  39  42 

9907 

Spica 

W. 

46   19  19 

3003 

47  49  28 

2991 

49  19  51 

2979 

50  50  30 

2967 

a  Aquilae 

E. 

57  34   14 

43x0 

56  25  57 

4245 

55  18  13 

4283 

54  II     4 

4326 

Sun 

E. 

93  38  13 

336a 

92  15  13 

3351 

90  52     0 

3339 

89  28  34 

3327 

4 

Regulus 

W. 

112  30   18 

2892 

114     a  47 

2879 

"5  35  32 

3866 

117     8  35 

2853 

Jupiter 

W. 

68  23     4 

8845 

69  56  33 

283X 

71  30  20 

2817 

73     4  24 

2803 

Spica 

W. 

58  27  44 

2901 

60     0     2 

2887 

61  32  38 

2872 

63     5  33 

2857 

a  Aquilae 

E. 

48  46  20 

46x0 

47  44     4 

4686 

46  42  53 

4771 

45  42  53 

4865 

Sun 

E. 

82  27  43 

3a6o 

81     2  45 

3246 

79  37  30 

3231 

78  II  58 

32x5 

5 

Jupiter 

W. 

80  59  37 

vrrj 

82  35  41 

3710 

84   12     7 

2694 

85  48  55 

2677 

Spica 

W. 

70  55     4 

2778 

72  30     I 

3762 

74     5  19 

2744 

75  41     0 

3737 

Antares 

W. 

25     5   15 

36X2 

26  39  27 

3791 

28  14     7 

2769 

29  49  16 

3748 

Sun 

E. 

70  59  30 

3133 

69  32     0 

3x16 

68     4  10 

3098 

66  35  58 

3080 

6 

Jupiter 

W. 

93  58  37 

3591 

95  37  45 

2573 

97  17  17 

«555 

98  57  15 

2537 

Spica 

W. 

83  45   II 

2639 

85  23   13 

2621 

87     I   39 

3603 

88  40  30 

2585 

Antares 

W. 

37  51  45 

3648 

39  29  36 

2628 

41     7  53 

2608 

42  46  37 

2588 

Sun 

E. 

59     9  25 

3988 

57  38  57 

2969 

56     8     6 

2950 

54  36  51 

3933 

7 

Jupiter 

W. 

107    23    21 

2446 

109     5  51 

2428 

no  48  46 

34x0 

112  32     7 

3391 

Spica 

W. 

97     I     0 

2494 

98  42  22 

2476 

100  24  10 

3458 

102     6  23 

3440 

Antares 

W. 

51     6  59 

3492 

52  48  24 

2473 

54  30  ?5 

2454 

56   12  33 

3436 

Sun 

E. 

46  54  40 

2839 

45  21     2 

3821 

43  47     I 

3803 

42   12  36 

27^5 

8 

Jupiter 

W. 

121   15  15 

3305 

123     18 

3288 

124  47  25 

2273 

126  34     6 

3356 

Spica 

W. 

no  43  42 

2354 

112  28  24 

2337 

114  13  49 

2321 

"5  58  57 

2306 

Antares 

W. 

64  50  35 

2345 

66  35  29 

2328 

68  20  47 

23tl 

70     6  30 

2394 

Sun 

E. 

34  15     I 

3706 

32  38  29 

2693 

31      I   39 

2680 

29  24  32 

3667 

13 

Sun 

W. 

34  55  31 

24x7 

36  38  42 

2420 

38  21  49 

2424 

40     4  49 

2429 

Pollux 

E. 

84  58  33 

83     6  57 

2083 

81   15  30 

2089 

79  24  14 

2097 

14 

Sun 

W. 

48  37  31 

2469 

50  19  29 

2479 

52     I    12 

=489 

53  42  41 

2499 

Saturn 

W. 

19  59  49 

2175 

21  48  54 

2185 

23  37  44 

2196 

25  26  18 

2207 

Pollux 

E. 

70  II     5 

2142 

68  21   10 

2153 

66  31  31 

2163 

64  42     8 

2174 

52 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direction 

Noon. 

P.L. 

of 

Illh 

P.L. 

of 

Vlh 

P.L. 
of 

IXh 

P.I. 

of 

l» 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

14 

Regultis 

E. 

0          f"        m 

"3  47  56 

21x6 

0       »       »» 
III    57   22 

2X24 

no     7     0 

2133 

e         «         w 
108     16     51 

2x43 

15 

Sun 

W. 

55  23  55 

aS" 

57     4  53 

2522 

58  45  35 

2534 

60    26        I 

t546 

Saturn 

W. 

27  14  36 

2318 

29     2  37 

2229 

30  50  22 

2241 

32  37  49 

2253 

Pollux 

E. 

62  53     2 

2x86 

61     4  14 

2x98 

59   15  43 

2St0 

57  27  31 

2t23 

Regulus 

E  . 

99     9  47 

2194 

97  21   11 

3206 

95  32  52 

22X8 

93  44  51 

2331 

16 

Sun 

W. 

68  43  41 

2614 

70  22  17 

2627 

72     0  35 

2641 

73  38  34 

96s6 

i 

Saturn 

W. 

41  30  25 

23x8 

43  15  58 

2331 

45     I   12 

2345 

46  46     6 

2339 

Pollux 

E. 

48  31   17 

2SR9 

46  45     2 

2303 

44  59     7 

23x7 

43   13  33 

«332 

Regulus 

E. 

84  49  26 

M95 

83     3  19 

2308 

81   17  31 

2322 

79  32     3 

•336 

Jupiter 

E. 

127  43  23 

2249 

125  56     9 

•      2263 

124     9  15 

2276 

122  22  40 

2289 

,    17 

Sun 

W. 

81  43  33 

2729 

83  19  34 

2744 

84  55   16 

2759 

86  30  38 

•773 

1 

Saturn 

W. 

55  25  39 

2499 

57     8  33 

944a 

58  51     8 

9456 

60  33  23 

2470 

] 

Mars 

W. 

15  46  54 

2598 

17  25  52 

26X1 

19     4  32 

2fo4 

20  42  54 

«637 

Pollux 

E. 

34  30  58 

2406 

32  47  32 

2421 

31     4  27 

2437 

29  21  45 

2453 

Regulus 

E. 

70  49  49 

2406 

69     6  23 

2421 

67  23   18 

2435 

65  40  33 

«449 

Jupiter 

E  . 

"3  34  37 

2357 

III  50     0 

2370 

no     5  42 

2384 

108  21  44 

2397 

18 

Sun 

W. 

94  22  41 

2846 

95  56     9 

286X 

97  29  18 

2875 

99     2     9 

«89 

Saturn 

W. 

68  59  48 

«538 

70  40     8 

2552 

72  20     9 

9565 

73  59  52 

«578 

Mars 

W. 

28  50  15 

t7(fi 

30  26  48 

2718 

32     3     4 

2732 

33  39     I 

t743 

Aldebaran 

W. 

24  14     6 

2643 

25  52     3 

2640 

27  30     3 

2640 

29     8     3 

2642 

Regulus 

E  . 

57  "  46 

2520 

55  31     0 

2534 

53  50  34 

2548 

52   10  28 

2562 

Jupiter 

E. 

99  46  42 

2464 

98     4  38 

2477 

96  22  52 

2490 

94  41   24 

2503 

Spica 

E  . 

III   15     6 

2520 

109  34  20 

2533 

107  53  52 

2546 

106  13  42 

2559 

19 

Sun 

W. 

106  41   58 

2958 

108  13     4 

2971 

109  43  53 

2984 

III    14  26 

2997 

Saturn 

W. 

82  13  59 

2642 

83  51  57 

a654 

85  29  38 

2666 

87     7     3 

2«78 

Mars 

W. 

41  34  26 

2811 

43     8  40 

2823 

44  42  37 

2835 

46   16  19 

2848 

Aldebaran 

w. 

37  16  54 

2669 

38  54  16 

2676 

40  31   27 

2684 

42     8  28 

2692 

Regulus 

E  . 

43  54  46 

2632 

42  16  35 

2646 

40  38  43 

2660 

39     I   10 

2675 

Jupiter 

E  . 

86  18  35 

2565 

84  38  53 

2577 

82  59  27 

2589 

81   20  17 

a6oi 

Spica 

E. 

97  57   II 

2620 

96  18  43 

2632 

94  40  31 

2644 

93     2  36 

2655 

20 

Sun 

W. 

118  43  13 

3059 

120  12  12 

3071 

121  40  57 

3083 

123     9  27 

3095 

Saturn 

W. 

95  10  15 

«735 

96  46     8 

2746 

98  21  47 

2756 

99  57  12 

2767 

Mars 

W. 

54     0  55 

2906 

55  33     6 

2918 

57     5     2 

2929 

58  36  44 

9939 

Aldebaran 

W. 

50  10  44 

2736 

51  46  36 

2745 

53  22   16 

2754 

54  57  44 

9763 

Regulus 

E. 

30  58  20 

2751 

29  22  47 

2767 

27  47  36 

2785 

26   12  48 

2804 

Jupiter 

E. 

73     8  21 

2657 

71   30  43 

2667 

69  53   19 

2678 

68  16     9 

«688 

Spica 

E. 

84  56  52 

2712 

83  20  28 

2723 

81  44  18 

2734 

80     8  23 

«744 

21 

Saturn 

W. 

107  50  55 

2816 

109  25     I 

2825 

no  58  56 

2835 

112  32  39 

2844 

Mars 

W. 

66  II   56 

2991 

67  42  20 

3000 

69   12  33 

3009 

70  42  34 

3019 

Aldebaran 

W. 

62  52  14 

2806 

64  26  34 

2815 

66     0  43 

2823 

67  34  41 

■83t 

Pollux 

W. 

18  40  14 

2818 

20  14   19 

2822 

21  48  19 

2826 

23  22   13 

2831 

Jupiter 

E. 

60  13  41 

2737 

58  37  50 

3746 

57     2  II 

2755 

55  26  44 

2764 

Spica 

E. 

72  12     9 

2795 

70  37  34 

2804 

69     3   II 

2813 

67  29     0 

28M 

22 

Mars 

W. 

78     9  47 

3064 

79  38  41 

3072 

81     7  25 

1 

3080 

82  35  59 

3088 

XVI. 
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^^1^ — 1 

GREEN^\ 

nCH  MEAN  T] 
lAR  DISTANCES. 

[ME. 

LU> 

i 

Name  ajid  Direction 
of  Object. 

Midnight. 

P.  L. 

of 
Diff. 

XVb 

P.  L. 

of 
Diff. 

XVIIIb 

P.  L. 

of 
Diff. 

XXI»» 

P.  L. 

of 

Diff. 

e          •        w 

0      f     f* 

0         »       *t 

e          »         i» 

14 

Regulus 

E. 

io6  26  56 

2152 

104  37  15 

1162 

102  47   50 

2172 

100     58    40 

2x83 

15 

Sun 

W. 

62     6     9 

H$9 

63  46     0 

2573 

65   25   32 

2sa6 

67        4    46 

2600 

Saturn 

W. 

34  24  58 

2tfi6 

36  II  48 

2278 

37  58  20 

2291 

39  44  32 

2304 

Pollux 

E. 

55  39  38 

«36 

53  52     4 

2249 

52     4  49 

2262 

50  17  53 

2275 

Regulus 

E  . 

91   57     9 

aa4.'i 

90     9  45 

2256 

88  22  40 

2268 

86  35  53 

228X 

i6 

Sun 

W. 

75  16  13 

•671 

76  53  32 

2685 

78  30  32 

2700 

80     7  12 

27x4 

Saturn 

W. 

48  30  41 

«373 

50  14  55 

2387 

51  58  50 

240X 

53  42  24 

24x5 

Pollux 

E  . 

41  28  20 

3346 

39  43  28 

2S6x 

37  58  57 

2375 

36  14  47 

2390 

Regulus 

E  . 

77  46  56 

2350 

76     2     9 

2364 

74  17  42 

2376 

72  33  35 

2391 

Jupiter 

E. 

120  36  24 

230a 

118  50  28 

23X5 

"7     4  51 

2329 

115  19  34 

2343 

17 

Sun 

W. 

88     5  41 

8788 

89  40  25 

2803 

91   14  49' 

2817 

92  48  54 

2831 

Saturn 

W. 

62  15  19 

2484 

63  56  55 

2498 

65  38  12 

25x2 

67  19     9 

2525 

Mars 

W. 

22  20  59 

a65i 

23  58  45 

2664 

25  36  13 

2676 

27  13  23 

2691 

Pollux 

E  . 

27  39  25 

2470 

25  57  29 

2486 

24  15  56 

2503 

22  34  47 

2520 

Regulus 

E. 

63  58     7 

2463 

62  16     2 

2477 

60  34  17 

249X 

58  52  52 

2505 

Jupiter 

E  . 

106  38     5 

2410 

104  54  45 

2424 

103  II  45 

2438 

loi   29     4 

245X 

x8 

Sun 

W. 

100  34  42 

2903 

102     6  57 

29x7 

103  38  55 

293X 

105  10  35 

2944 

Saturn 

W. 

75  39  17 

2591 

77  18  24 

2604 

78  57  13 

2617 

80  35  45 

2630 

Mars 

W. 

35  14  41 

2759 

36  50     3 

2772 

38  25     8 

2785 

39  59  55 

2798 

Aldebaran 

W. 

30  46     I 

2645 

32  23  54 

2(549 

34     I  42 

2655 

35  39  22 

266X 

Regulus 

E. 

50  30  41 

2576 

48  51   13 

2590 

47  12     5 

2604 

45  33  16 

26x8 

Jupiter 

E. 

93     0  15 

25x6 

91   19  24 

2528 

89  38  50 

254X 

87  58  34 

2553 

Spica 

E  . 

104  33  50 

2571 

102  54  15 

2583 

loi   14  57 

2593 

99  35  56 

2607 

19 

Sun 

W. 

112  44  43 

3009 

114  14  44 

3022 

115  44  29 

3034 

117  13  59 

3047 

Saturn 

W. 

88  44  13 

2690 

90  21     6 

2701 

91   57  44 

2713 

93  34     7 

2724 

Mars 

W. 

47  49  45 

2860 

49  22  55 

2872 

50  55  50 

2883 

52  28  30 

2895 

Aldebaran 

W. 

43  45  18 

2701 

45  21  57 

2710 

46  58  24 

2718 

48  34  40 

2727 

Regulus 

E  . 

37  23  57 

2689 

35  47     3 

2704 

34   10  29 

27x9 

32  34  14 

2735 

Jupiter 

E. 

79  41  23 

26x2 

78     2  45 

2624 

76  24  22 

2635 

74  46  14 

2646 

Spica 

E. 

91  24  56 

2667 

89  47  32 

2679 

88  10  24 

2690 

86  33  31 

S70X 

20 

Sun 

W. 

124  37  43 

3206 

126     5  45 

3118 

127  33  33 

3x29 

129     I     8 

3x40 

Saturn 

W. 

loi  32  23 

2777 

103     7  21 

•788 

104  42     5 

2798 

106  16  36 

2807 

Mars 

w. 

60     8  13 

2950 

61   39  28 

2961 

63  10  30 

2971 

64  41   19 

2981 

Aldebaran 

w. 

56  33     I 

2772 

58     8     6 

2780 

59  43     0 

2789 

61   17  43 

2798 

Regulus 

E. 

24  38  24 

2824 

23     4  26 

2846 

21  30  58 

2871 

19  58     2 

2898 

Jupiter 

E  . 

66  39   13 

2698 

65     2  30 

2708 

63  26     I 

2718 

61  49  45 

2727 

Spica 

E. 

78  32  41 

2754 

76  57  13 

2765 

75  21   59 

2775 

73  46  58 

2785 

21 

Saturn 

W. 

114     6  10 

2853 

115  39  30 

286a 

117   12  38 

2870 

118  45  35 

2879 

Mars 

W. 

72   12  23 

3028 

73  42     I 

3038 

75  II  27 

3047 

76  40  42 

3055 

Aldebaran 

W. 

69     8  29 

2839 

70  42     6 

2848 

72  15  32 

2855 

73  48  48 

2863 

Pollux 

W. 

24  56     I 

2836 

26  29  42 

2842 

28     3  16 

2848 

29  36  42 

2855 

Jupiter 

E. 

53  $1   29 

2773 

52  16  26 

2782 

50  41  34 

2790 

49     6  53 

2798 

Spica 

E. 

65  55     I 

2831 

64  21   14 

2841 

62  47  39 

2850 

61   14  16 

2859 

22 

Mars 

W. 

84     4  24 

3096 

85  32  39 

3XCH 



87     0  44 

3XXT 

88  28  40 

3x18 

54 


MARCH,  1910. 


XVII. 


GREENWICH  MEAN  TIME. 

LUNAK  DISTANCES. 

n 

P.  L. 

P.L. 

P.  u 

P.U 

Name  and  Direction 

Noon. 

of 

lU^ 

of 

Vlh 

of 

IXb 

of 

of  Object 

Diff. 

Diflf. 

Diff. 

Diff. 

•          1          m 

e          >          m 

0 

„ 

•           t          m 

22 

Aldebaran 

W. 

75  21  55 

3671 

76  54  51 

3878 

78  27 

38 

3886 

80        0     15 

2893 

Pollux 

W. 

31     9  59 

3861 

32  43     8 

2868 

34  16 

8 

«874 

35  49     0 

3880 

Jupiter 

E. 

47  3*  23 

a807 

45  58     4 

3815 

44  23 

56 

2833 

42  49  58 

3B31 

Spica 

E. 

59  41     4 

S868 

58     8     4 

3876 

56  35 

15 

3885 

55     2  37 

2894 

Antares 

E. 

105  32  44 

2855 

103  59  28 

2863 

102  26 

20 

3869 

100  53  22 

3876 

23 

Mars 

W. 

S9  56  28 

3136 

91   24     6 

3x33 

92  51 

36 

3140 

94   18  57 

3147 

Aldebaran 

W. 

87  41     2 

2939 

89  12  44 

2935 

90  44 

18 

2942 

92   15  43 

«949 

Pollux 

W. 

43  31   16 

a9X3 

45     3   18 

2919 

46  35 

12 

2925 

48     6  59 

*93z 

Jupiter 

E. 

35     2  40 

2869 

33  29  42 

«877 

31  56 

54 

3885 

30  24  i6 

2892 

Spica 

E. 

47  22   11 

a936 

45  50  38 

294S 

44   19 

16 

2954 

42  48     5 

3963 

Antares 

E. 

93   10  53 

29M 

91  38  50 

2919 

90     6 

56 

3936 

88  35  10 

8933 

24 

Mars 

W. 

loi  33  42 

3»79 

103     0  16 

3185 

104  26 

43 

3i9« 

105  53     2 

3198 

Aldebaran 

W. 

99  50  47 

2980 

loi  21   24 

3986 

102  51 

54 

9993 

104  22   16 

8999 

Pollux 

W. 

55  43  58 

3961 

57  15     0 

3966 

58  45 

55 

a97a 

60  16  43 

«977 

Regulus 

W. 

19  51  45 

3070 

21    20   31 

3063 

22  49 

27 

3056 

24.  18  31 

3051 

Spica 

E. 

35   14  57 

3009 

33  44  54 

3019 

32  15 

5 

3030 

30  45  29 

3042 

Antares 

E. 

80  58  24 

2964 

79  27  26 

2970 

77  56 

35 

"975 

76  25  52 

29B1 

25 

Aldebaran 

W. 

III  52   14 

3087 

113  21  53 

3033 

"4  51 

25 

3039 

116  20  50 

3044 

Pollux 

W. 

67  49     4 

3003 

69  19  13 

3007 

70  49 

17 

3013 

72  19  15 

3017 

Regulus 

W. 

31  44  40 

3047 

33   13  55 

3048 

34  43 

8 

3049 

36  12  20 

3051 

Antares 

E. 

68  54     0 

3008 

67  23  57 

3013 

65  54 

I 

50Z8 

64  24  II 

3083 

26 

Pollux 

W. 

79  47  43 

3037 

81   17  10 

3041 

82  46 

32 

3044 

84  15  50 

yH8 

Regulus 

W. 

43  37  44 

3063 

45     6  40 

3064 

46  35 

34 

3066 

48     4  25 

3069 

Antares 

E. 

56  56  29 

3046 

55  27  13 

3051 

53  58 

3 

3055 

52  28  58 

3059 

27 

Pollux 

W. 

91  41   18 

3063 

93  10  13 

3065 

94  39 

6 

3067 

96     7  56 

3c69 

Regulus 

W. 

55  27  59 

3079 

56  56  35 

3081 

58  25 

8 

3083 

59  53  39 

3083 

Jupiter 

W. 

13  56  22 

3064 

15  25  16 

3059 

16  54 

17 

3054 

18  23  23 

3050 

Antares 

E. 

45     4  42 

3077 

43  36     4 

3080 

42     7 

30 

3083 

40  39     I 

3087 

28 

Pollux 

W. 

103  31   31 

3076 

105     0  10 

3077 

106  28 

48 

3078 

107  57  25 

3078 

Regulus 

W. 

67   15  53 

3088 

68  44  18 

3088 

70   12 

42 

3089 

71  41     5 

3088 

Jupiter 

W. 

25  49  43 

.3043 

27   19     4 

3041 

28  48 

26 

3040 

30  17  50 

3039 

Antares 

E. 

33   17  35 

3103 

31  49  29 

3107 

30    21 

28 

31 10 

28  53  31 

31x4 

29 

Regulus 

W. 

79     3   10 

3084 

80  31  38 

3083 

82      0 

9 

3080 

83  28  43 

3078 

Jupiter 

W. 

37  45  10 

3031 

39   14  44 

3029 

40    44 

20 

3036 

42  14     0 

3034 

Spica 

W. 

25   14     8 

3161 

26  41     4 

3»5i 

28     8 

13 

3141 

29  35  33 

3x38 

30 

Regulus 

W. 

90  52   18 

3062 

92  21   14 

3058 

93  50 

14 

3053 

95  19  20 

3048 

Jupiter 

W. 

49  43   12 

3007 

51   13   16 

3003 

52  43 

25 

2998 

54  13  41 

•993. 

Spica 

W. 

36  54  38 

3095 

38  22  54 

3087 

39  51 

19 

3080 

41   19  53 

3073 

Sun 

E. 

129  27     8 

3443 

128     5  40 

3437 

126  44 

6 

3431 

125  22  25 

3485 

31 

Regulus 

W. 

102  46  31 

3019 

104  16  20 

3013 

105  46 

17 

3005 

107  16  24 

•997 

Jupiter 

W. 

61  46  43 

3962 

63   17  44 

a955 

64  48 

53 

«947 

66  20  12 

«9S9 

Spica 

W. 

48  45     0 

3034 

50  14  31 

3026 

51  44 

12 

3017 

53  14     4 

3007 

Sun 

E. 

118  32   10 

3390 

117     9  42 

3382 

"5  47 

5 

3373 

114  24  17 

3364 

xvni. 
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'      GREENWICH  MEAN  TIME.  . 

LUNAR  DISTANCES. 

^1 

li 

-P;L. 

P.  u 

P.L. 

^■ 

1 
P.L. 

Name  mud  Plrection 

Midnight 

of 

XVh 

of 

XVIII»> 

of 

XXlh- 

of 

f 

of  Object 

Diff. 

. 

DifE. 

Diff. 

Diff. 

22 

Aldebaran 

W. 

81  32  43 

2901 

e           »           r» 

83     5     I 

•908 

84  37  10 

2915 

0       #       »» 
86     9  10 

2922 

Pollux 

W. 

37' 21  44 

2887 

38  54  20 

2894 

40  26  47 

2900 

41  59     6 

2907 

Jupiter 

E. 

41   16   10 

a839 

39  42  33 

2847 

38     9     5 

2855 

36  35  48 

2862 

Spica 

E. 

53  30  10 

2902 

51  57  54 

29x1 

50  25  49 

2919 

48  53  55 

2927 

Antares 

E. 

^99  20  33 

2884 

97  47  54 

2892 

»  96  15  25 

8899 

94  43     5 

2905 

23 

Mars 

W. 

95  46  10 

3154 

97  13   14 

3x60 

98  40  II 

3x67 

100     7     0 

3x73 

Aldebaran 

W. 

93  47     0 

2956 

95  18     8 

2962 

96  49     9 

8968 

98  20     2 

2974 

Pollux 

W. 

49  38  38 

a937 

51    10     9 

2943 

.    52  41  33 

2949 

54  12  49 

2935 

Jupiter 

E. 

28  51  47 

9901 

27   19  29 

2909 

25  47  21 

2916 

24  15  23 

2924 

Spica 

E. 

41   17     4 

a97i 

39  46  15 

2980 

38  15  37 

1989 

36  45   II 

2999 

Antares 

E. 

87     3  33 

fl939 

85  32     4 

a946 

84     0  43 

a95a 

82  29  30 

2958  1 

24 

Mars 

W. 

107  19  14 

3»3 

108  45  20 

3809 

no  II   18 

3«i< 

III  37  10 

3220 

Aldebaran 

W. 

105  52  30 

3005 

107  22  37 

3011 

108  52  36 . 

3017 

no  22  28 

3022 

Pollux 

W. 

61   47  -24 

2982 

63   17  58 

9987 

64  48  27 

2993 

66  18  49 

2998 

Regulus 

W. 

'    25  47  41 

3«H8 

27  16  54 

3047 

28  46     9 

3047 

30   15  24 

3046 

Spica 

E. 

29   16     7 

3054 

27  47     1 

3067 

26  18  J I 

3082 

24  49  39 

3098 

Antares 

E. 

74  55  16 

2987 

73  24  47 

3993 

71   54  25 

3998 

70  24     9 

3003 

25 

Aldebaran 

W. 

117  50     8 

3050 

119  19  19 

3055 

I20   48    24 

3060 

122  17  22 

3065 

Pollux 

W. 

73  49     7 

3021 

75  18  54 

3026 

76  48  35 

3030 

78   18   II 

3033 

Regulus 

W. 

37  41  30 

3053 

39  10  37 

3055 

40  39  42 

3057 

42     8  44 

3059 

Antares 

E. 

62  54  27 

3028 

61  24  49 

3033 

59  55  17 

3037 

58  25  50 

3042 

26 

Pollux 

W. 

85  45     3 

305a 

87  14  12 

3055 

88  43   17 

3057 

90  12  19 

3060 

Regulus 

W. 

49  33  13 

3071 

51     I   58 

3073 

52  30  41 

5075 

53  59  21 

3077 

Antares 

E. 

50  59  58 

S063 

49  31     2 

3066 

48       2    II 

3069 

46  33  24 

3073  1 

( 

27 

Pollux 

W. 

97  36  43 

3071 

99     5  27 

S073 

100  34  10 

3074 

102     2  51 

3075 

Regulus 

w. 

61  22     9 

3085 

62  50  37 

3086 

64  19     3 

3087 

65  47  28 

3087 

Jupiter 

w. 

19  52  34 

3047 

21  21  48 

3045 

22  51     4 

3044 

24  20  23 

3043 

Antares 

E. 

39  10  36 

3091 

37  42  15 

3094 

36  13  58 

3097 

34  45  45 

3100 

28 

Pollux 

W. 

109  26     2 

3078 

no  54  39 

3C78 

112  23  17 

3078 

"3  51  54 

3078 

Regulus 

W. 

73     9  29 

3088 

74  37  53 

3087 

76     6  18 

3087 

77  34  43 

3086 

Jupiter 

W. 

31  47  15 

3038 

33  16  41 

3036 

34  46     9 

3035 

36  15  39 

3033 

Antares 

E. 

27  25  39 

3119 

25  57  52 

31*4 

24  30  II 

3129 

23     2  37 

3X33 

29 

Regulus 

w. 

84  57  19 

3076 

86  25  58 

3073 

87  54  41 

3070 

89  23  27 

3066 

Jupiter 

w. 

43  43  43 

3021 

45  13  29 

3018 

46  43   19 

30x5 

48  13   13 

3011 

Spica 

w. 

31     3     3 

3xa4 

32  30  43 

3x17 

33  58  32 

3x09 

35  26  31 

310a 

30 

Regulus 

w. 

96  48  33 

3043 

98   17  52 

3038 

99  47  17 

3032 

loi  16  50 

3026 

Jupiter 

w. 

55  44     3 

2987 

57  14  32 

2981 

58  45     8 

2975 

60  15  51 

2969 

Spica 

w. 

42  48  36 

3065 

44  17  28 

3058 

45  46  29 

3050 

47  15  40 

3042 

Sun 

E. 

124     0  37 

3419 

122  38  42 

34x2 

121   16  40 

3405 

119  54  29 

3398 

31 

Regulus 

W. 

108  46  41 

3989 

no  17     8 

2980 

III  47  45 

9971 

113  18  34 

2962 

Jupiter 

W. 

67  51  42 

a93i 

69  23  22 

2922 

70  55  13 

2912 

72  27  16 

9902 

Spica 

W. 

54  44     8 

•998 

56  14  23 

2988 

57  44  51 

2978 

59  15  32 

2968 

SUK 

E. 

113     I   19 

33S4 

III  38  10 

3344 

no  14  49 

3333 

108  51   16 

3323 
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AT  GREENWICH  APPARENT  NOON. 


I 


Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

SUN. 


THE  SUN'S 


Apparent 
Rigbt  Aftcension. 


h  m         8 

o  40  0.46 

o  43  38.87 

o  47  17.40 

o  50  56.08 

o  54  34-93 

0  58  13.97 

1  I  53.22 
I  5  32.69 
I  9  12.40 

I  12  52.35 

I  16  32.56 

I  20  13.04 

I  23  53.80 

I  27  34.85 

I  31  16.22 

I  34  57-92 

I  38  39.96 

I  42  22.35 

I  46  5.12 

I  49  48.28 

I  53  31.84 

1  57  15.83 

2  I  0.25 
2  4  45.12 

2  8  30.46 

2  12  16.28 

2  16  2.60 

2  19  49.43 

2  23  36.77 

2  27  24.64 

2  31   13.05 


Dift.  for 
I  hour. 


9.098 
9.103 
9.109 

9.115 
9-123 
9.131 

9.140 
9.149 
9.159 

9.169 
9.180 
9.192 

9.204 
9.217 
9-231 

9.245 
9.260 
9.275 

9.291 
9-307 
9.324 

9.342 
9.361 
9-380 

9.400 
9.420 
9.441 

9.462 

9-484 
9.506 

9.529 


Apparent 
Declination. 


N. 


4  18  31.4 

4  41  40-3 

5  4  44-2 

5  27  42.9 

5  50  36.0 

6  13  23.2 

6  36     4.1 

6  58  38.2 

7  21     5.3 

7  43  25.0 

8  5  36.9 
8  27  40.7 

8  49  35.9 

9  II   22.2 

9  32  59.2 

9  54  26.6 
10  15  44.1 
10  36  51.4 

10  57  48.1 

11  18  33.9 
II   39     8.4 


Diff.  for 
I  Hour. 


+  57.96 
57-76 

57-55 

+  57-32 
57.08 
56.83 

+  56.56 
56.27 

55-97 

+  55.65 
55.32 
54.98 

+  54-61 
54.23 
53.84 

+  53.43 
53.01 
52.58 

+  52.13 
51-67 
51.19 


11  59   31.3    +50.70 

12  19   42.4        50.20 
12    39    41.4         49.68 


12  59  27.9 

13  19  1.6 
13  38  22.3 

13  57  29.6 

14  16  23.3 
14  35  2.9 

N.14  53  28.3 


+  49.16 
48.62 
48.07 

+  47.51 
46.94 

46.35 

+  45-74 


Semi- 
diameter. 


Sidereal 
Time  of 
;  Semi- 
diameter 
Passing 
Meridian. 


Note. 


-The  mean  time  of  semidiameter  passing  the  meridian  may  be  found 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that 


1.92 
1.64 
1.36 

1.08 
0.80 
0.51 

0.23 

59.95 
59.68 

59.41 
59.14 

58.87 

58.61 

58.34 
58.08 

57.»2 
57.56 
57.30 

57.04 
56.78 

56-53 

56.27 
56.02 
55.77 

55.52 
55.26 
55.01 

54.76 

54-51 
54.26 


5  54-02 


64-47 
64.48 
64.50 

64.52 

64-55 
64.58 

64.61 
64.64 
64.68 

64.71 
64.75 
64.79 

64.84 
64.88 
64.93 

64.98 
65.04 
65.10 

65.16 
65.22 
65.28 

65.34 
65.41 

65.48 

65.55 
65.62 

65.69 

65.76 

65.83 
65.91 

65.99 


Equation  >of 

Time. 

to  be 

Added  to 


Subtracted 

from 

Apparent 

Time. 


Diff.  for 
X  Hour. 


4  8.17 
^  50.06 

3  32.09 

3  14-27 

2  56.62 

2  39.16 

2  21.90 

2  4.86 

I  48.05 

I  31.49 

I  15.19 

o  59.16 


0.757 
0.752 
0.746 

0.739 
0.731 

0.723 

'\  0.714 
0.705 
0.695 

0.685 
0.674 


I 
i 

o  43.41 
o  27.96  I 
o  12.82  I 


0.662 
0.650 

0.637 

0.624 


o  2.00  i  0.610 
o  16.48  I  0.595 
o  30.61     0.580 


o  44.36 

0  57.71 

1  10.66 

I  23.19 

I  35.29 

I  46.94 


I  58.13 

2       8.84 
2    19.05 


2  28.75 
2  37.93 
2    46.59 


2    54.71      0.326 


0.564 
0.548 
0.53X 

0.513 
0.494 
0.475 

0.455 
0.435 
04x4 

0.393 
0.371 
0-349 


>y  subtracting  os.i8  from  the  sidereal  time, 
north  declinations  are  increasing. 


n. 
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AT  GREENWICH  MEAN  ] 

NOON. 

t 

1 

"8 
& 

1 

"8 

THE  SUN'S  . 

Equation  of 
Time, 

to  be 
Subtracted 

from 

Diff.  for 
X  Hour. 

Sidereal 

Time. 

or 

Right  Ascension 

of 

Mean  Sun. 

A|>parent 

Di«.  for 

I  Hour. 

Apparent 
Declination. 

Diff.  for 
I  Hour. 

Added  to 
Mean  Time. 

Frid. 

Sat 

SUN. 

2 

3 

h 
0 
0 
0 

m       8 

39  59-83 
43  38.28 
47  16.85 

8 

9.100 
9.105 
9.III 

0        f        *» 

N.  4  18  27.4 

4  41  36.6 

5  4  40-8 

+  57-97 
57.77 
57.56 

m        8 
4      8.21 

3  50.I0- 

3   32.12 

8 

0.757 
0.752 
0.746 

h      m       8 
0    35    51.62 
0    39   48.17 

0  43  44-73 

Mon. 
Tues. 
Wed. 

4 
5 
6 

0 
0 
0 

50  55-58 
54  34-48 
58  13-57 

9.1 18 
9.125 
9.133 

5  27  39-8 

5  50  33-2 

6  13  20.7 

+  57.34 
57.10 
56.84 

3  14.30 
2  56.65 
2  39.18 

0.739 
0.731 
0.723 

0  47  41.28 
0  51  37.83 
0  5S  34-39 

Thur. 

Frid. 

Sat. 

7 
8 

9 

I  52.86 

5  32.37 
9  12.12 

9.142 
9. 151 
9.161 

6  36     1.8 

6  58  36.2 

7  21     3.6 

+  56.57 
56.29 

55.99 

2  21.92 
2     4:88 
I  48.07 

0.714 
0.705 
0.695 

0  59  30.94 

1  3  27.50 
I     7  24.05 

SUN. 

Mon. 
Tues. 

lO 
12 

12  52.11 
16  32.36 
20  12.88 

9.172 
9.183 
9.194 

7  43  23.6 

8  5  35-8 
8  27  39-8 

+  55.67 
55.34 
54.99 

I  31.51 
I   15.20 

0  59.17 

0.685 

0.674 
0.662 

I   II  20.60 
I   15  17.16 
I   19  13.71 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

13 
14 
15 

i6 

17 
i8 

23  53.68 
27  34.77 
31  16.18 

34  57-92 
38  40.00 
42  22.43 

9.206 
9.2X9 
9.232 

9.246 
9.260 
9.276 

8  49  35.2 

9  II  21.7 
9  32  59-0 

9  54  26.7 
10  15  44.4 
10  36  51.8 

+  54.62 
54.24 
53.85 

+  53.44 
53.02 

52.59 

0  43.42 
0  27.96 
0  12.81 

0.650 
0.637 
0.624 

0.610 
0.595 
0.580 

I  23  10.26 
I  27     6.82 
I  31     3.37 

I  34  59.93 
I  38  56.48 

I  42  53.04 

0     2.01 
0  16.49 
0  30.61 

Tues. 
Wed. 
Thur. 

19 

20 
21 

46   523 
49  48.42 
53  32.01 

9.292 
9.308 
9.325 

10  57  48.7 

11  18  34.7 
II  39     9.4 

+  52.14 
51.68 
51.20 

0  44.36 

0  57.72 

1  10.68 

0.564 
0.548 
0.531 

I  46  49.59 
I  50  46.14 
I  54  42.70 

Frid. 

Sat. 

SUN. 

22 
23 
24 

I 
2 
2 

57  16.03 
I   0.49 
4  45.39 

9.343 
9.362 

9.381 

"  59  32.5 
12  19  43.7 
12  39  42.8 

+  50.71 
50.21 
49.70 

I  23.22 

I  35.32 
I  46.97 

0.513 
0.494 
0.475 

1  58  39.25 

2  2  35.81 
2     6  32.36 

Mon. 
Tues. 
Wed. 

25 
26 

27 

2 
2 
2 

8  30.76 
12  16.61 
16     2.96 

9.400 
9.421 
9.442 

12  59  29.4 

13  19     3.3 
13  38  24.1 

+  49.17 
48.63 
48.08 

1  58.16 

2  8.87 
2  19.08 

0.455 
0.435 
0.414 

2  10  28.92 

2  14  25.47 
2  18  22.03 

Thur. 
Frid. 
Sat 

28 
29 
30 

2 
2 
2 

19  49.8; 
23  37.18 
27  25.07 

9.463 
9.485 
9.507 

13  57  31.5 

14  16  25.3 
14  35     5.0 

+  47.52 
46.94 

46.35 

2  28.78 
2  37.96 
2  46.62 

0.393 
0.371 

0.349 

2  22  18.58 
2  26  15.14 
2  30  11.69 

SUN. 

31 

2 

31  13.51 

9-530 

N.14  53  30.4 

+  45.75 

2  54.74 

0.326 

2  34     8.25 

Diff.  for  I  Hour. 
-h9'.8565. 
(Table  III.} 

Non.— Then 

Tbad 

iacn 

smidiamecer  /or  me 
Ign  +  prefixed  to  th 
saaiflg. 

an  noon  ms 
e  hoarly  cb 

ly  be  assumed  the  same  as  that 
ange  of  declination  indicates  tb 

for  apparent 
at  north  deolin 

noon. 
Ktions  are 
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III. 


i                         ,    AT  GREENWICH  MEAN  NOON. 

1 

& 

1 

1 

"S 

1 

THE  SUN'S 

•    ■      : 

Logarithm 

.    of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
I  Hour. 

Mean  Time 

of 

Sidereal  Nooa 

TRUE  LONGITUIA^  ^ 

Diff.  for 
X  Hoar. 

LATITUDB. 

A 

r 

1 

2 

'   3 

91 
92 

93 

1043  4.8 

i^  51  22.4 

53    76 
52  J74 
51  25;<J 

147.95 
147.87 
147.79 

m 
—   0.64 
0.74 
0.83 

9.999  8082 

9.999  9359 
aooo  0636 

+  53.1 
53.2 
53.2 

h 
23 
23 

23 

20, 18.34 
16  22.44 
12  36.53 

4- 

5 

6 

94 
95 
96 

13  50  28.6 

14  49  33.0 

15  48  35-7 

50  3I-I 
49  35-4 
48  37-9 

147.72 
147.65 
147.57 

—  0.90 
0.94 
0.95 

0.000  1912 
0.000  3185 
0.000  4453 

+  53.1 
52.9 
52.7 

23 
23 

23 

8  30.62 

4  34-71 
0  38.81 

7 
8 

9 

97 
98 

99 

16  47  36.6 

17  46  35.6 

18  45  32.7 

47  38.7 
46  37.6 

45  34-6 

147.49 
147.42 

147.34 

—  0.93 
0.87 
0.78 

0.0005714 
0.000  6967 
0.0008212 

+  52.4 
52.0 
51.6 

22 
22 
22 

56  42-90 
52  46.99 

48  51.09 

lO 

II 

12 

ICXD 
lOI 
102 

19  44  27.8 

20  43  20.9 

21  42  II. 8 

44  29.6 
43  22.6 
42  13.4 

147.25 
147.17 
147.08 

-0.66 

0.53 
0.40 

0.000  9446 
0.00 1  0670 
0.001  1884 

+  51.2 
50.8 
50.4 

22 
22 
22 

44  55-i8 
40  59.27 
37     3.36 

13 

H 
15 

103 
104 

22  41     0.5 

23  39  470 

24  38  31.3 

41       2.t) 

39  48.4 
38  32.S 

146.99 
146.89 
146.80 

—  0.26 
0.13 

—  0.0 1 

0.00 1  3088 
0.00 1  4283 
o.ooi  5471 

-»-  5ao 
49.7 
49.4 

22 
22 

22 

33     7-45 
29  11.54 

25  15-63 

16 

17 
18 

^o6 
107 
108 

25  37  13-3 

26  35  53.1 

27  34  30.6 

37  144 
35  54-1 
34  315 

146.71 
146.61 
146.52 

+  O.IO 

0.17 

0.21 

0.00 1  6652 
0.001  7828 
O.OOI  8999 

+  49.1 
48.9 
48.7 

22 
22 
22 

21   19.73 
17  23.82 
13  27.91 

19 
20 
21 

109 
no 
III 

2S  33     5-9 

29  31  39-1 

30  30  10.2 

33     6.7 
31  39-8 
30  10.7 

146.43 
146.34 
146.25 

+  0.23 

0.21 

0.17 

0.002  0166 
0.002  1330 
0.002  2490 

+  48.6 
48.4 
48.3 

22 
22 
22 

9  32.00 

5  36-09 
I  40.18 

22 
23 

24 

112 

31  28  39.2 

32  27    6.2 

33  25  31-4 

28  39.6 
27     6.5 
25  31-5 

146.17 
X46.09 
146.01 

+  O.IO 

0.00 
—  0.1 1 

0.002  3648 
0.002  4804 
0.002  5957 

+  48.2 
48.1 
47-9 

21 
21 
21 

57  44-27 
53  48.37 
49  52-46 

25 
26 
27 

"5 

116 
117 

34  23  54-7 

35  22  16.2 

36  20  35.9 

23  54-7 

22    16.0 
20    35:6 

145.93 
145.86 

145.79 

—  0.23 
0.36 

0.48 

0.002  7107 
0.002  8254 
0.002  9397 

+  47-8 
47.6 
47.5 

21 
21 
21 

45  56-55 
42     0.64 

38     4-73 

28 
29 
30 

118 
119 

120 

37  18  53.9 

38  17  10,3 

39  15  25.2 

18    53.5 
17      9.8 
15    24.6 

145.72 
145.65 

145.59 

—  0.59 

0.70 
0.80 

0.003  0535 
0.003  1668 
0.003  2794 

■^-47.3 
47.1 
46.8 

21 
21 
21 

34     8.82 
30  12.91 
26  17.Q0 

31 

121 

40  13  38.6 

13    37.8 

145.53 

—  0.87 

0.003  3913 

+  46.5 

21 

22    21.09 

NOTI 

equinoi 

ambf n  in  colnnui  X  c 
of  January  o<.o. 

orretpond  to  tt 

LO  tme  equio 

koz  Of  the  date; 

in  column  A'  to  t 

he  mean 

Dill,  for  I  Hour. 

— 9*.8296. 

(Table  H.) 
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GREENWICH 

MEAN  TIME. 

._ 

1 

1 

1 

THE 

MOON'S 

• 

SBMIDUMK-ntR. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

MidnlghL 

Noon. 

Diff.  for 
1  Hour. 

Midnight. 

Diff.  for 
I  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
I  Hour. 

Noon. 

I 

2 

3 

15     1-4 
15    "5 
15    239 

15     6.2 
15    17-4 
15    30-9 

55     2.4 
55  39-5 

56  25.1 

+  1.36 
1-73 
2.05 

55  19.9 

56  1.3 
56    50.6 

+  1.55 
1.90 
2.19 

h        m 

17  31.8 

18  25.8 

19  20.8 

m 

2.21 
2.28 
2.30 

d 
21.0 
22.0 
23.0 

4 
5 
6 

15    38.3 

15  53-8 

16  9.4 

15  46.0 

16  1.7 
16    16.8 

57  17-6 

58  14-5 

59  "-8 

+  2.30 
2.40 
2.32 

57  45.8 

58  43.4 

59  39.0 

+  2.37 
2.39 
2.19 

20  15.7 

21  9.6 

22  2.4 

2.27 
2.23 
2.18 

24.0 
25.0 
26.0 

7 
8 

9 

16  23.7 
16  351 
16  42.3 

16   29.9 
16   39.3 
16  44.0 

60    4.2 

60  46.2 

61  12.5 

+  2.00 

1.45 
+  0.71 

60  26.9 

61  1.6 
61   18.7 

+  1-75 

1.09 

+  0.30 

22  54.4 

23  46.4 

2.16 
2.18 

27.0 
28.0 
29.0 

lO 

II 

12 

16  44.3 
16  40.9 
16  32.7 

16   43.2 
16   37.3 
16   27.1 

61   19.8 
61     7.3 
60  37.2 

-0.II 
0.90 
1.56 

61   15.9 
60  54.2 
60  16.8 

-0.52 
1.25 
1.80 

0  39-3 

1  34-3 

2  31.7 

2.25 

2.34 
2.44 

0.6 
1.6 
2.6 

13 
15 

16  20.8 
16     6.9 
15  52.2 

16    14.0 

15  59-5 
15  44-9 

59  53-8 
59     2.5 
58     8.5 

-  2.00 
2.22 
2.24 

59  28.8 
58  35.5 
57  41.8 

-2.14 
2.25 
2.19 

3  31.4 

4  32.1 

5  31-8 

2.53 
2.52 

2.44 

3.6 
4.6 
5.6 

i6 

17 
i8 

15  37-8 
15  24-8 
15  13-4 

15  31-1 
15  18.9 
15     8.4 

57  16.0 
56  28.0 
55  46.3 

-  2.10 

1.88 
1.59 

56  51.3 
56     6.3 
55  28.1 

-  2.00 
1-74 
1.44 

6  28.8 

7  21.8 

8  10.7 

2.30 
2.12 
1.96 

6.6 
7.6 
8.6 

19 

20 

21 
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MEAN  TIME- 
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GREENWICH 

MEAN  TIME. 



THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION, 
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5.148 

22 

15 

32  39.72 

X.9798 

18  52  59.1 

9.702 

22 

17  12  44.50 

8.1888 

24  54  28.1 

5.03a 

'     23 

i 

15 

34  38.63 
Tl 

X.9840 

JESDA^ 

S.  19     2  38.9 
Y  26. 

9.625 

23 

17  14  55.95 
TI 

a. Z928 

^URSD 

S.24  59  26.5 
AY  28. 

4.9x4 

i        O 

15 

36  37.80 

1.9883 

S.19  12  14.1 

9.547 

0 

17  17     7.64 

8.Z968 

S.25     4  17.8 

4.796 

1 

15 

38  37.22 

1.9925 

19  21  44.6 

9.468 

I 

17  19  19.57 

8.3008 

25     9     2.0 

4.677 

2 

15 

40  36.90 

1.9968 

19  31   10.3 

9.388 

2 

17  21  31.73 

a.8046 

25  13  39.0 

4.557 

.      3 

15 

42  36.84 

2. 001 1 

19  40  31.2 

9.308 

3 

17  23  44.12 

8.2085 

25  18     8.8 

4.436 

4 

15  44  37-03 

2.0054 

19  49  47.3 

9.aa8 

4 

17  25  56.75 

8.8123 

25  22  31.3 

4.314 

5 

15 

46  37.49 

8.009S 

19  58  58.5 

9.145 

5 

17  28     9.60 

8.2160 

25  26  46.5 

4.193 

6 

15 

48  38.21 

2.0142 

20     8     4.7 

9.06a 

6 

17  30  22.67 

2.2x98 

25  30  54-4 

4.070 

7 

15 

50  39.19 

2.0185 

20  17     5.9 

8.978 

7 

17  32  35.97 

8.8234 

25  34  54.9 

3.947 

8 

15 

52  40.43 

S.0229 

20  26     2.0 

8.893 

8 

17  34  49.48 

2.8270 

25  38  48.0 

3.883 

9 

15 

54  41.94 

2.0273 

20  34  53.0 

8.807 

9 

17  37     3.21 

2.2306 

25  42  33.6 

3.698 

1    lo 

15 

56  43-71 

2.0318 

20  43  38.8 

8.780 

10 

17  39  17.15 

a.  2348 

25  46   1 1.7 

3.573 

II 

15 

58  45.75 

2.0362 

20  52   19.4 

8.633 

II 

17  41  31.31 

2.2377 

25  49  42.3 

3.446 

!      12 

16 

0  48.05 

8.0406 

21     0  54.8 

8.545 

12 

17  43  45.67 

2.2411 

25  53     5.2 

3.318 

13 

16 

2  50.62 

2.0451 

21     9  24.8 

8.456 

13 

17  46     0.23 

8.8444 

25  56  20.5 

3.192 

14 

16 

4  53.46 

2.0495 

21   17  49.5 

8.366 

14 

17  48  15.00 

8.2478 

25  59  28.2 

3.064 

15 

16 

6  56.56 

2.0539 

21   26     8.7 

8.274 

15 

17  50  29.97 

2.2511 

26     2  28.2 

a.  935 

i6 

16 

8  59.93 

2.0584 

21   34  22.4 

8.183 

16 

17  52  45-13 

2.2543 

26     5  20.4 

2.805 

17 

16 

II     3.57 

2.0699 

21  42  30.6 

8.090 

17 

17  55     0.48 

2-2573 

26     8     4.8 

8.676 

i8 

16 

13     7.48 

a. 0673 

21   50  33.2 

7-997 

18 

17  57  16.01 

2.2604 

26   10  41.5 

2.546 

19 

16 

15   1^.65 

2.0718 

21   58  30.2 

7-903 

19 

17  59  31-73 

2.2635 

26   13   10.3 

a.414   i 

I     20 

16 

17   16.10 

8.0764 

22     6  21.5 

7.807 

20 

18      I   47.63 

2.2f64 

26   15  31.2 

2.283 

21 

16 

19  20.82 

8.0803 

22  14     7.0 

7-710 

21 

18     4     3.70 

2.2693 

26   17  44.2 

2.X51 

22 

16 

21   25.80 

2.0853 

22  21   46.7 

7.613 

22 

18     6   19.95 

2.2722 

26   19  49.3 

2.0x8 

23 

16 

23  31.05 

8.0898 

22  29  20.6 

7.516 

23 

18     8  36.36 

2.2749 

26  21   46.4 

Z.885 

'     24 

1 

16 

25  36.57 

8.0943 

S.22  36  48.6 



7-417 

24 

18   10  52.94 

2-2777 

S.26  23  35.5 

X.752 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

1 

^i?-^°'         Declination. 

Diff.  for 

Hour. 

Right 

Diff.  for 

DeclinAtioii. 

Diff.  for 

Ascensioa 

I  Minute. 

1  Minute. 

Ascension. 

z  Minute. 

X  Minute 

FRIDAY  29. 

SUNDAY,  MAY  i. 

' 

h     m        8 

t         1         «       •         " 

1        w 

h     m  '     s 

8 

0*1*                   n 

i     o  ' 

18    10   52.94 

a.2777  ,S.26  23  35.5 

J -752 

0 

20      I    58.76 

2.3235 

S.25     7  16.4       4.989 

I 

2 

18    13      9.68 
18    15   26.58 

a.28o3        26    25    16.6 
8.2849        26    26   49.6 

1.618 
1.483 

3 

18    17   43.63 

2.2854         26   28    14.5 

1.34a 

4 

18   20     0.83 

2.2878 

26    29    31.3 

1.212 

5 

18    22    18.17 

2.290a 

26   30   39.9 

1.076 

6 

18  24  35.65        a.a925  ;      26  31   40.4 

0.939 

7 

18   26   53.27 

a.a948        26  32  32.6 

0.80a 

8 

18  29   11.03 

2.2970       26  33    i6.6 

0.665 

9 

18  31   28.91 

2.2990  1     26  33   52.4 

0.528 

lO 

18  33  46.91        a.3010  j     26  34   19.9 

0.389 

'     II 

18  36     5.03 

2.3030       26  34  39.1 

0.251 

i  ^^ 

[8  38  23.27 

2.3049       26  34   50.0 

—0.113 

^3 

18  40  41.62 

a.  3067 

26    34    52.6 

+0.027 

14 

18  43     0.07 

a. 3084 

26    34   46.8 

0.167 

PHASES  OF  THE  MOON. 

1    15  ' 

[8  45  18.63 

a.3101 

26   34    32.6 

0.307 

i6 
17' 

t8  47  37.28 
[8  49  56.03 

a. 31 17 

26  34    lO.O 

0.447 
0.587 

8.3132  1     26  33  39.0 

■     18      ] 

[8  52   14.86 

a. 3146 

26  32  59.6 

0.728 

1     19      ^ 

[8  54  33.78 

2.3160 

26  32  II. 7 

0.868 

d      h       m 

20  ;  ,] 

[8  56  52.78 

2.3x73 

26  31   15.4 

1.009 

a     Last  Quarter     .     .     .      Apr.    2  12  47.6 

21      ] 

t8  59   11.85 

a. 3184 

26  30  10.6 

1.151 

%     New  Moon 9     9  25.1 

22 
«3      1 

[9     I  30.99 
t9     3  50-20 

2.3196 
2.3206 

26  28  57.3 
S.26  27  35.6 

1.292 

X.433 

J)     First  Quarter 16     2     4.0 

0     Full  Moon 24     I  22.7 

SATURDAY  30. 

1      0 
I 

19     6     9.46'     2.3215  S. 26  26     5.3 
[9     8  28.78  1     2.3225       26  24  26.5 

1.576 
1.718 

2      ] 

[9    10   48.16         2.3233 

26  22  39.2 

1.859 

3      ^ 

^9     13       7.58!       2.3841 

26  20  43.4 

2.002 

d       h 

4      3 

[9     15    27.05           2.3248 

26  18  39.0 

2.144 

(C      Perigee Apr.    9  20.7 

5      ^ 

[9     17    46.55 

2.3253  '      26   16  26.1 

2.287 

C     Apogee 24     2.2 

6      ] 

[9     20       6.09 

a.3259  1      26    14     4.6 

2.429 

7  ^ 

8  ,   ] 

L9    22    25.66 
19    24    45.25 

2.3263        26   II   34.6 

2.572 
2.7x4 

2.3268 

26     8   56.0 

9      3 

[9    27      4.87 

2.3271 

26     6     8.9 

2.857 

10      ] 

[9    29    24.50         2.3273 

26     3    13.2 

3.000 

11      ] 

[9    31    44.15 

2.3275 

26     0     8.9 

3.X43 

12      ] 

[9    34      3.80 

a.  3276  '      25   56   56.1 

3.285 

13      ^ 

t9  36  23.46 

2.3277  1      25   53   34.7 

3.428 

14      ] 

[9  38  43.12 

2.3276        25   50     4.8 

3.570 

15      3 

ig  41     2.77 

2.3274        25  46   26.3 

3.713 

16      J 

[9   43    22.41         2.3273         25    42    39.3 

3.855 

17      ] 

t9  45  42.04 

2.3270  1      25  38  43.7 

3.998 

,    18'   . 

[9    48       1.65 

2.3267        25   34  39.6 

4.139 

1    19      ] 

[9    50    21.24 

2.3263        25   30  27.0 

.     4.281 

'    20  ;  ] 

[9    52    40.81 

2.3259        25   26      5.9 

4.423 

21      1 

19  55     0.35 

2.3254         25   21    36.2 

4.565 

22     1 

19  57   19.86 

2.3248        25    16    58.1 

4.706 

23  1  3 

t9  59  39.33 

2.3242         25    12    II. 5 

4.848 

1   24     i 
1         ' 

so     I  58.76       2.3235  S.25     7  16.4 

1 

4.989 
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' 

GREENWICH  MEAN  TIME. 

1 

1 

1 

LUNAR  DISTANCES. 

of 

1' 

Name  and  Direction 
of  Object 

Noon. 

P.  L. 

of 

Diff. 

Illh 

P.L. 

of 

DiflE. 

Vlh 

P.L. 

of 
Diflf. 

IXh 

P.L. 
of 
Dl(t    , 

•     »     » 

0           »           n 

0           '           m 

• 

. 

I 

Jupiter 

Spica 

Sun 

W. 
W. 
E. 

73  59  32 

6o  46  25 

107  27  31 

3892 
2957 
33X2 

75  32     I 

62  17  32 

106     3  33 

2882 
2946 
3300 

77     4  42 

63  48  52 

104  39  21 

287a 
2935 

3288 

78 
65 

103 

37  37 
20  27 

14  55 

2860 
2923 

3*76 

2 

Jupiter 
Spica 
Antares 
Sun 

W. 
W. 
W. 
E. 

86  26     I 
73     2  16 
27   10  39 
96     8  57 

2798 
2858 
2881 
3207 

88     0  31 
74  35  28 
28  43  22 
94  42  56 

2785 
2844 
2864 
3x92 

89  35  18 
76     8  59 
30  16  27 
93   16  36 

2771 

2829 

2846 
3176 

91 

77 
31 
91 

10  24 
42  49 
49  55 
49  58 

2757 
38x5 
2829  1 
3x60 

3 

Jupiter 
Spica 
Antares 
Sun 

W. 
W. 
W. 
E. 

99   10  43 
55  36  47 
39  42  52 
84  31   58 

2681 
2738 
2742 
3077 

100  47  48 
87*12  36 
41   18  36 
83     3  20 

2665 

272  X 
2725 
3059 

102  25   15 

88  48  47 

42  54  43 
81  34  20 

2649 
2704 
2707 
304X 

104 
90 

44 
80 

3  4 
25  21 

31   14 

4  58 

2632 
268S 
3688 
3022 

4 

Jupiter 
Spica 
Antares 
Sun 

W. 
W. 
W. 
E. 

112  17  58 
98  33  56 
52  39  57 
72  32  19 

2545 

2596 
9927 

"3  58     9 

100  12  51 

54  18  57 

71     0  35 

2527 
2582 
2578 

"5  38  44 

loi    52   II 

55  58  22 

69  28  26 

2509 
2564 
2559 
2888 

117 

103 

57 

67 

19  45 
31   55 
38  14 
55  52 

2491 
3546 

2540  ; 
2868 

5 

Antares 
Sun 

W. 

66     4  10 
60     6  34 

2444 
2768 

67  46  42 
58  31  24 

2425 
2748 

69  29  40 
56  55  48 

2406 

2728 

71 
55 

13     6 
19  45 

2387 
2708 

6 

Antares 
Sun 

W. 
E. 

79  57     2 
47  12  59 

2295 
2612 

81  43     9 
45  34  20 

2277 
2593 

83  29  43 
43  55  16 

2260 
2575 

85 
42 

16  42 

15  47 

2243 

•558 

7  1  Antares 
Sun 

W. 
E. 

94  17  55 

33  52  37 

2x61 
2479 

96     7  22 
32   10  54 

2146 
2465 

97  57   II 
30  28  51 

2132 

2453 

99 

28 

47  22 
46  31 

SI  18 
3442 

I.I 

Sun 

Pollux 

Regulus 

E. 

E. 

22  52  10 

68  45   18 

105     2  24 

2343 

9012 
2024 

24  37     7 

66  52     2 

103     9  27 

2346 
20SI 
2031 

26  21   59 

64  59     0 

loi   16  41 

2351 
2030 
2039 

28 
63 
99 

6  45 
6   11 

24     7 

2357' 

2039 

3048 

12 

Sun 

Pollux 

Regulus 

W. 
E. 
E. 

36  47  52 
53  46     4 
90     5  10 

2403 
2094 
2X02 

38  31   22 
51  54  56 
88  14  15 

2415 
2x07 

2115 

40  14  35 
50     4     8 
86  23  39 

2428 
2X2X 
2x29 

41 
48 
84 

57  30 
13  41 
33  24 

2442 
2x35 
ai43 

13 

Sun 
Pollux 
Regulus 
Jupiter 

W. 
E. 
E  . 
E. 

50  27     2 

39     6  58 

75  27  30 

114  48  27 

2517 
22X2 
9217 
2170 

52     7  52 

37   18  48 

73  39  28 

112  59  14 

2533 
2229 
2233 

2185 

53  48   19 

35  31     4 

71   51   50 

III   10  24 

2550 
2246 
2350 
2201 

55 

33 

70 

109 

28  23 

43  45 

4  37 

21   58 

2567 
3363 
3266 

22X7 

14 

Sun 

Aldebaran 

Regulus 

Jupiter 

Spica 

W. 
W. 
E  . 
E. 
E. 

63  42  46 

20  25     0 

61   14  45 

100  25  55 

115   18   12 

2656 
2544 
2353 
2301 
2355 

65  20  25 
22     5   12 
59  30     3 
98  39  57 
113  33  33 

2674 

2533 
2371 
2318 
237* 

66  57  40 
23  45  39 
57  45  48 
96  54  24 
III  49   17 

2692 

2527 
2390 
2335 
2388 

68 
25 
56 

95 
no 

34  31 
26   14 

I   59 
9   16 
5  25 

27x0 
2526 
2408 
2352  1 

2405] 

15 

Sun 

Aldebaran 

Mars 

Regulus 

Jupiter 

W. 
W. 
W. 
E. 
E. 

76  32  37 
33  48  25 
21   23   16 
47  29  22 
86  29  47 

2803 
2556 
2675 
2501 

2438 

78     7     I 
35  28  20 
23     0  29 
45  48   10 

84  47     7 

2821 
2566 
2692 
2520 

2455 

79  41     2 
37     8     2 
24  37   19 
44     7  24 
83     4  51 

2839 
2577 
2710 
2538 
2472 

81 

38 
26 

42 

81 

14  39 
47  28 
13  45 
27     4 
22  59 

2857! 
2589  ' 
2728  . 
2557 
2489 
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GRE 

:EN^A 

ncH  MEy 

lAR  DISTA> 

0                   •                    M 

^N  T 
ICES. 

P.  L. 

of 
Diff. 

[ME. 

P.  L. 

of 
Diflf. 

P.  L. 

of 
Diff. 

« 

Name  and  Direction 
of  Object. 

Midnight. 

e         »         « 

• 

XVIIIh 

e         «         w 

XXIh 

P.  L. 
of 

Diff. 

e         »         •• 

I 

Jupiter 

Spica 

Sun 

W. 
W. 
E. 

8o  lo  47 

66  52   17 

loi  50  15 

2848 
•911 
3263 

81  44   12 

68  24  22 

100  25  20 

2837 
2898 
3249 

83     17    52 

69  56  43 
99     0     9 

2825 
2885 
3235 

84     51     48 
71    29    21 

97  34  41 

28X2 

287a 

322X 

2     Jupiter 
j  Spica 
,  Antares 
Sun 

1 

W. 
W. 
W. 
E. 

92  45  48 
79  16  57 
33  23  45 
90  23     2 

a74« 
aSoo 
2813 
3x44 

94  21  32 
80  51   25 
34  57  58 
88  55  46 

2727 
2785 
2795 
3128 

95  57  35 
82  26  12 

36  32  33 

87  28  II 

271a 
2770 
2777 
31" 

97  33  59 
84     I    19 

38     7  31 
86     0  15 

2697 
2754 
2760 
3094 

1 
3  ,  Jupiter 
1  Spica 
1  Antares 
'  Sun 
1 

W. 
W. 
W. 
E. 

105  41   16 
92     2  17 
46     8   10 
78  35  13 

a6i5 
2671 
2670 
3004 

107   19  51 
93  39  36 
47  45  30 
77     5     5 

2598 
2653 
2652 
2985 

108  58  49 
95  17  19 
49  23   14 
75  34  34 

2580 
2635 
2634 
2966 

no   38    II 

96  55  26 
51     I  23 
74     3  39 

2562 
9618 
2615 
2946 

4  '  Jupiter 
Spica 
Antares 
Sun 

W. 
W. 
W. 
E. 

119     I   II 
105  12     4 

59  18  32 
66  22  52 

8472 

2528 
2521 
2848 

120  43     3 

106  52  39 

60  59  16 

64  49  26 

2454 
2510 
3502 
2828 

122  25  20 
108  33  40 

62  40  27 

63  15  34 

2436 
2491 
2482 

124     8     4 

no  15     6 

64  22     5 

61  41   17 

2417 
2472 
2463 
2788 

5  !  Antares 
Sun 

W. 
E. 

72  56  59 
53  43   16 

2368 

2688 

74  41   20 
52     6  20 

2350 
2669 

76  26     7 
50  28  59 

2331 
2650 

78  II  21 
48  51   12 

2313 
2631 

6      Antares 
Sun 

W. 
E. 

87     4     7 
40  35  55 

2225 
2541 

88  51   57 
38  55  39 

2208 
2525 

90  40  12 
37   15     0 

2192 
2509 

92  28  52 
35  33  59 

2176 
2494 

7      Antares 
1  Sun 

1 

W. 
E. 

loi  37  53 

27     3  56 

2105 
2431 

103  28  45 
25  21     6 

2092 
2422 

105   19  56 
23  38     3 

2080 
2415 

107   II  26 
21  54  50 

ao68 

2410 

II      Sun 
Pollux 
Regulus 

W. 
E. 
E. 

29  51   22 
61    13  37 
97  31  48 

2364 

2049 

•  2058 

31  35  49 
59  21   18 
95  39  44 

2372 
2059 
2068 

33  20     4 
57  29  16 
93  47  56 

2381 
2070 
2079 

35     4     6 
55  37  31 
91   56  24 

239» 
2082 
2090 

12 

Sun 

Pollux 

Regulus 

W. 
E. 
E. 

43  40     5 
46  23  35 

82  43  29 

2456 
2150 

2157 

45  22  21 
44  33  51 
80  53  56 

2470 
2165 
2171 

47     4  16 
42  44  30 
79     4  45 

2485 

2i8o 
2z86 

48  45  50 
40  55  32 
77  15  56 

2501 
2x96 

220X 

13 

Sun 
Pollux 
Regulus 
Jupiter 

W. 
E. 
E. 
E. 

57     8     4 

31   56  51 
68   17  48 

107  33  56 

2585 
2281 
2283 
2234 

58  47  20 

30  10  24 

66  31   24 

105  46   19 

2602 

2300 
230X 
2250 

60  26   13 

28  24  24 

64  45  26 

103  59     6 

2619 
2319 
2318 
2267 

62     4  42 

26  38  52 

62  59  53 

102  12  18 

2637 
2339 

2335 
2284 

M 

Sun 

Aldebaran 

Regulus 

Jupiter 

Spica 

W. 
W. 
E. 
E. 
E. 

70  10  57 
27     6  51 
54   18  35 
93  24  32 
108  21   58 

2729 
2527 
2426 
2370 
2422 

71  46  59 
28  47  26 

52  35  37 

91  40  14 

106  38  55 

2747 
2531 
2445 
2387 
2439 

73  22  36 
30  27  56 
50  53     6 
89  56  20 
104  56   16 

27G6 
2538 
2463 
2404 
2456 

74  57  49 
32     8   17 

49   II      I 

88  12  51 

103   14     I 

2785 
2547 
2482 
2422 
2472 

15 

Sun 

Aldebaran 

Mars 

Regulus 

Jupiter 

W. 
W. 
W. 
E. 
E. 

82  47  53 
40  26  38 

27  49  47 
40  47   10 

79  41   31 

2875 
2601 
2746 
2576 
2506 

84  20  43 
42     5  31 
29  25  26 

39     7  42 
78     0  26 

2893 
2614 
2763 
2596 
2523 

85  53   11 
43  44     7 
31     0  42 
37  28  41 
76   19  45 

2910 
2627 
2780 
2615 
2539 

87  25   17 
45  22  24 
32  35  36 
35  50     7 
74  39  26 

2927 
2640 

2797 
2635 

2555  1 

i 

70 
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XV. 


GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

1* 

Name  and  Direction 

Noon. 

P.L. 
of 

Illh 

P.L. 
of 

Vlh 

1 
P.L. 
of 

IXh 

P.L 

of 

of  Object 

DiS. 

Diff. 

Diff. 

DiS. 

Off 

e         f        m 

0      f      »t 

■     ■ 

• 

m 

15 

Spica 

E. 

loi  32    9 

2490 

99  50  42 

2507 

98     9  38 

2524 

96   28 

58 

2541 

i6 

Sun 

W. 

88  57     I 

a945 

90  28  23 

'  2962 

91  59  23 

2979 

93  30 

2 

t 
2995 

Aldebaran 

W. 

47     0  24 

a654 

48  38     5 

2667 

50  15  29 

2681 

51  52 

35 

2694 

Mars 

W. 

34   10     7 

88x4 

35  44  17 

2831 

37  18     5 

2847 

38  51 

32 

2863 

Regulus 

E. 

34  "   59 

2655 

32  34  19 

«675 

30  57     6 

2696 

29  30 

21 

2718 

Jupiter 

E. 

72  59  29 

8571 

71   19  55 

2587 

69  40  42 

2603 

68     I 

51 

26x8 

Spica 

E. 

88  II   23 

2623 

86  32  59 

2639 

84  54  56 

2654 

83  17 

15 

2669 

17  1  Sun 

W. 

100  58  18 

3073 

102  27     0 

3088 

103  55  23 

3103 

105  23 

29 

3n7 

j  Aldebaran 

W. 

59  53  37 

2760 

61   28  57 

2772 

63     4     I 

2785 

64  38 

49 

2798 

'  Mars 

W. 

46  33  44 

2939 

48     5  13 

2954 

49  36  23 

2968 

51     7 

16 

2982J 

1  Pollux 

W. 

15  39  24 

2776 

17  14  23 

2782 

18  49   14 

2789 

20  23 

56 

2797; 

■  Jupiter 

E. 

59  52  41 

58  15  50 

2705 

56  39  17 

2719 

55     3 

2 

2732  ! 

■  Spica 

E. 

75  13  53 

«743 

73  38  11 

2757 

72     2  47 

2771 

70  27 

42 

2785  ' 

1  Antares 

E. 

121     7  26 

2737 

119  31  35 

2750 

117  56     2 

2763 

116  20 

46 

2776 

18  '  Sun 

W. 

112  39  47 

3183 

114     6  16 

3196 

115  32  30 

3208 

116  58 

30 

3220  1 

1  Aldebaran 

W. 

72  28  50 

a855 

74     2     6 

2866 

75  35     8 

2876 

77     7 

57 

2887' 

Mars 

W. 

58  37  28 

3046 

60     6  44 

3058 

61   35  45 

3069 

63     4 

32 

3081 

,  Pollux 

W. 

28   14  36 

2844 

29  48     7 

2854 

31   21   25 

2863 

32  54 

31 

2873: 

Jupiter 

E. 

47     6     6 

2795 

45  31  32 

2807 

43  57   13 

2818 

42  23 

9 

2829' 

Spica 

E. 

62  36  34 

2848 

61     3     9 

2861 

59  30     0 

2873 

57  57 

6 

2884! 

Antares 

E. 

108  28  31 

2836 

106  54  50 

2848 

105  21   24 

2859 

103  48 

12 

2869 

19 

Sun 

W. 

124     5   II 

3273 

125  29  54 

3282 

126  54  26 

3291 

128   18 

47 

1 
3300  1 

Aldebaran 

W. 

84  48  47 

2935 

86  20  21 

2943 

87-51   45 

2952 

89  22 

58 

2961 

Mars 

W. 

70  25     4 

3133 

71   52  34 

3142 

73   19  53 

3151 

74  47 

I 

3159 

Pollux 

W. 

40  37     I 

2917 

42     8  58 

2926 

43  40  44 

2934 

45   12 

20 

2942 

Jupiter 

E. 

34  36  19 

2882 

33     3  37 

2892 

31  31     8 

2902 

29  58 

51 

2912 

Spica 

E. 

50  16  10 

2938 

48  44  39 

2948 

47   13  22 

2958 

45  42 

17 

2968 

Antares 

E. 

96     5  25 

2917 

94  33  28 

2926 

93     I  42 

2934 

91  30 

7 

2942  1 

20 

Aldebaran 

W. 

96  56  32 

2998 

98  26  47 

3005 

99  56  54 

3011 

lOI    26 

53 

3017 

Mars 

W. 

82     0  13 

3198 

83  26  24 

3205 

84  52  27 

3212 

86   18 

22 

32x8 

Pollux 

W. 

52  47  57 

2977 

54  18  38 

2983 

55  49   12 

2989 

57   19 

39 

2995  j 

Regulus 

W. 

17     3   16 

3136 

18  30  41 

.    3119 

19  58  27 

«3io6 

21   26 

29 

3096 

Spica 

E. 

38   10     0 

3018 

36  40     9 

3028 

35   10  31 

3038 

zi  41 

5 

3049 

Antares 

E. 

83  54  40 

2979 

82  24     I 

2986 

80  53  31 

2992 

79  23 

9 

2998 

21 

Aldebaran 

W. 

108  54   56 

3046 

no  24  12 

3051 

III   53  22 

3056 

113  22 

25 

3060! 

Mars 

W. 

93  26   13 

3246 

94  51   28 

3251 

96   16  37 

3255 

97  41 

41 

3259 

Pollux 

W. 

64  50     8 

3021 

66   19  55 

3025 

67  49  37 

3029 

69  19 

14 

3033 

Regulus 

W. 

28  48  41 

3078 

30   17   17 

3077 

31  45  55 

3077 

33   14 

33 

3076 

Antares 

E. 

71   53     5 

3026 

70  23   24 

3030 

68  53  49 

3034 

67  24 

19 

3039 

a  Aquilae 

E. 

116     2  50 

4058 

114  52     7 

4037 

113  41     4 

4019 

112  29 

43 

4001 

22 

Mars 

W. 

104  45  51 

3277 

106   10  29 

3280 

107  35     3 

.     3283 

108  59 

34 

3285 

Pollux 

W. 

76  46   10 

3050 

78   15  21 

3052 

79  44  29 

3055 

81   13 

34 

3057 

Regulus 

W. 

40  37  38 

3080 

42     6   12 

3081 

43  34  45 

3082 

45     3 

17 

3082 

Antares 

E. 

59  58     2 

3057 

58  29     0 

3060 

57     0     2 

3063 

55  31 

8 

3066 

a  Aquilae 

E. 

106  29     5 

3934 

105   16  20 

3925 

104     3  26 

3917 

102  50 

23 

3909 

XVI. 
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GREENW 

AR  DISTAN 

lN  T] 

CES. 

P.  L. 

ME. 

1 

LUN 
P.  L. 

- 

P.  L. 

1. 

P.L. 

Name  and  Direction    1 

Midnight 

of 

XVh 

of 

XVIIIh 

of 

XXIh 

of 

'1* 

of  Object 

Difif. 

Diff. 

Diff. 

Diff. 

1 

1   J  5 

Spica 

E. 

94  48  42 

«558 

0      »      f 
93     8  49 

2574 

e         '         «* 
91     29     18 

2590 

•             •* 
89  50     9 

2607 

i6 

Sun 

W. 

95     0  21 

301a 

96  30   19 

3027 

97  59  58 

3ttt3 

99  29   17 

3058 

Aldebaran 

W. 

53  29  23 

«707 

55     5  53 

27«i 

56  42     5 

2734 

58   18     0 

2747 

Mars 

W. 

40  24  38 

2879 

41  57  24 

2894 

43  29  50 

2909 

45     I   57 

2924 

Regulus 

E. 

27  44     6 

a74i 

26     8  21 

2765 

24  33     7 

2790 

22  58  26 

2818 

Jupiter 

E. 

66  23  20 

8633 

64  45  10 

2648 

63     7  21 

2663 

61   29  51 

2678 

Spica 

E. 

81   39  54 

2685 

80     2  54 

2700 

78  26   14 

2715 

76  49  54 

2729 

17 

Sun 

W. 

106  51    17 

3131 

108   18  49 

3145 

109  46     4 

3158 

III   13     3 

3171 

Aldebaran 

W. 

66   13  20 

a8io 

67  47  35 

2822 

69  21  35 

2833 

70  55  20 

2844 

Mars 

W. 

52  37  51 

2995 

54     8     9 

3009 

55  38  II 

3022 

57     7  57 

3034 

Pollux 

W. 

21   58  27 

a8o6 

23  32  47 

2815 

25     6  56 

2825 

26  40  52 

2834 

Jupiter 

E. 

53  27     5 

2/45 

51   51   26 

2758 

50  16     3 

2770 

48  40  56 

2783 

Spica 

E. 

68  52  54 

a79S 

67   18  24 

28II 

65  44   II 

2824 

64  10  14 

2836 

An  tares 

E. 

114  45  47 

27^9 

113   ir      5 

280X 

III   36  38 

28x3 

no     2  27 

2825 

'   i8 

Sun 

W. 

118  24   16 

3231 

119  49  49 

3242 

121    15     9 

3253 

122  40  16 

3263 

Aldebaran 

W. 

78  40  32 

2897 

80   12   54 

2907 

81   45     4 

2917 

83  17     I 

2926 

Mars 

W. 

64  33     5 

3092 

66      I   24 

3«03 

67  29  30 

3114 

68  57  23 

3124 

Pollux 

W. 

34  27  24 

2K)2 

36     0     5 

2891 

37  32  35 

2900 

39     4  53 

2909 

1 

Jupiter 

E. 

40  49   19 

2840 

39   15  44 

2851 

37  42  22 

2862 

36     9  14 

2872 

Spica 

E. 

56  24  27 

2H95 

54  52     2 

2906 

53   19  51 

2917 

51  47  54 

2927 

Aiitares 

E. 

102  15  13 

2879 

100  42   28 

2889 

99     9  55 

2S98 

97  37  34 

^ 

19 

Sun 

W. 

129  42  58 

3309 

131     6   58 

3318 

132  30  4c 

3326 

133  54  30 

3334 

1 

Aldebaran 

W. 

90  54     0 

2969 

92  24   52 

2976 

93  55  35 

2984 

95  26     8 

2991 

1 

Mars 

W. 

76   13  59 

3.68 

77  40  47 

3176 

79     7  2: 

3184 

80  33  53 

3191 

Pollux 

W. 

46  43  46 

2950 

48   15     2 

2957 

49  46     9 

2964 

51   17     7 

2970 

I 

Jupiter 

E. 

28  26  47 

2921 

26  54  55 

2931 

25  23   16 

2941 

23  51   50 

2951 

Spica 

E. 

44   "   25 

2978 

42  40  45 

3988 

41   10   18 

2998 

39  40     3 

3007 

Antares 

E. 

89  58  42 

9950 

88  27  28 

2958 

86  56  23 

2965 

85  25  27 

2972 

20 

Aldebaran 

W. 

102   56  44 

3023 

104  26  28 

3029 

105   56     4 

3034 

107  25  34 

3040 

Mars 

W. 

87  44   10 

3224 

89     9  50 

3230 

90  35  24 

3235 

92     0  52 

3241 

J 

Pollux 

W. 

58  49  58 

3COO 

60  20   10 

3005 

61    50   16 

301 1 

63  20   15 

3016 

Regulus 

W. 

22  54  44 

3089 

24  23     7 

3085 

25  51   34 

3082 

27  20     6 

3080 

Spica 

E. 

32   II   52 

3060 

30  42  53 

3071 

29   14     7 

3083 

27  45  36 

3095 

Antares 

E. 

77  52  54 

3004 

76    22    47 

3<-09 

74  52  46 

3015 

73  22  52 

3021 

1    ^^ 

Aldebaran 

VV. 

114  51   23 

3065 

116    20    15 

3069 

117  49     2 

3074 

"9   17  43 

3078 

1 

Mars 

W. 

99     6  40 

3263 

100  31   34 

3267 

loi   56  24 

3271 

103  21     9 

3274 

Pollux 

W. 

70  48  46 

3037 

72    18    13 

3040 

73  47  36 

3043 

75   16  55 

3047 

1  Regulus 

W. 

34  43   12 

3077 

36    II    50 

3078 

37  40  27 

3078 

39     9     3 

3079 

'  Antares 

E. 

65  54  54 

3043 

64  25  34 

3047 

62  56   19 

3050 

61   27     8 

3054 

1  aAquilae 

E. 

III   18     4 

3985 

no     6   10 

3970 

108  54     I 

3957 

107  41   39 

3945 

22 

,   Mars 

W. 

no  24     3 

3287 

III  48  29 

3289 

113   12  52 

3292 

114  37   13 

3295 

'   Pollux 

W. 

82  42  36 

3059 

84   II   35 

3061 

85  40  32 

3063 

87     9  26 

3065 

1 

1  Regulus 

W. 

46  31  48 

3083 

48     0   18 

3084 

49  28  47 

3085 

50  57   15 

3085 

;  Antares 

E. 

54     2   18 

3069 

52  33  30 

3071 

51     4  46 

3073 

49  36     4 

3076 

•  aAquilae 

E. 

lOI    37    II 

3901 

100  23   52 

3896 

99   10  28 

3891 

97  56  59 

3887 
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XVII. 


GREENWICH  MEAN  TIMK 

LUNAR  DISTANCES. 

« 

1* 

Name  and  Direction 
of  Object. 

Noon. 

P.  L. 

of 
DifT. 

Illh 

P.  L. 

of 
DifT. 

Vlh 

P.  L. 

of 
Diff. 

IXb 

P.  L.    - 

of 
Diif. 

1 

O               »                M 

e          r          n 

e          r 

„ 

0           r 

1 

23 

Pollux 

W. 

88  38  19 

3066 

90     7  10 

3068 

91  35 

59 

3069 

93     4 

47 

3070  1 

Regulus 

W. 

52  25  43 

3086 

53  54  10 

3087 

55    32 

36 

3087 

56  51 

2 

3087 

Jupiter 

w. 

14  12  41 

3086 

15  41     8 

3078 

17     9 

44 

3071 

18  38 

28 

3066 

Antares 

E. 

48     7  25 

3078 

46  38  49 

3080 

45  10 

15 

3083 

43  41 

44 

3085 

a  Aquilae 

E, 

96  43  25 

3883 

95  29  48 

3880 

94  16 

8 

3878 

93     2 

26 

3877 

24 

Pollux 

W. 

100  28  32 

3073 

loi  57  15 

307a 

103  25 

59 

307a 

104  54 

43 

3072 

Regulus 

W. 

64  13  10 

3087 

65  41  36 

3086 

67  10 

2 

3085 

68  38 

30 

3085 

Jupiter 

W. 

26     3  28 

3051 

27  32  38 

3049 

29     I 

50 

3047 

30  31 

4 

3045 

Antares 

E. 

36  19  44 

3093 

34  51  26 

3096 

33  23 

12 

3098 

31  55 

0 

3100 

a  Aquilae 

E. 

86  53  51 

3881 

85  40  12 

3885 

84  26 

37 

3889 

83   13 

6 

3894 

Fomalhaut 

E. 

118  30  34 

3*87 

117     6     7 

3282 

115  41 

34 

3276 

114   16 

54 

3271 

25 

Regulus 

W. 

76     I     3 

3079 

77  29  38 

3078 

78  58 

15 

3076 

80  26 

54 

3074 

Jupiter 

W. 

37  57  47 

3037 

39  27  14 

3035 

40  56 

43 

3033 

42  26 

15 

3030 

Spica 

W. 

22  15   15 

3178 

23  41  51 

3165 

25     8 

42 

3153 

26  35 

48 

3»42 

a  Aquilae 

E. 

77     7     I 

3930 

75  54  12 

3940 

74  41 

33 

3951 

73  29 

5 

3963 

Fomalhaut 

E. 

107  12  II 

3248 

105  46  58 

3244 

104  21 

41 

3240 

102  56 

19 

3236 

a  Pegasi 

E. 

124  38  31 

3670 

123  21   12 

3650 

122     3 

31 

3630 

120  45 

29 

36x0 

26 

Regulus 

W. 

87  50  48 

30fe 

89  19  44 

3059 

90  48 

43 

3056 

92  17 

46 

3052 

Jupiter 

W. 

49  54  38 

3018 

51  24  29 

3015 

52  54 

23 

3012 

54  24 

21 

3009 

Spica 

W. 

33  54   " 

3101 

35  22'  20 

3095 

36  50 

36 

3088 

38  19 

0 

3o8r 

a  Aquilae 

E. 

67  30  12 

4044 

66  19  16 

4064 

65     8 

39 

4085 

63  58 

23 

4109 

Fomalhaut 

E. 

95  48  .23 

3218 

94  22  35 

3214 

92  56 

42 

3210 

91  30 

45 

3207 

a  Pegasi 

E. 

114  10  28 

3531 

112  50  38 

3318 

III  30 

33 

3505 

no  10 

M 

3493 

27 

Regulus 

W. 

99  44     9 

3034 

loi   13  40 

3030 

102  43 

16 

3025 

104  12 

58 

3019 

Jupiter 

W. 

61   55  20 

2988 

63  25  48 

2983 

64  56 

22 

2978 

66  27 

2 

2973 

Spica 

W. 

45  42  57 

3051 

47  12     7 

3045 

48  41 

24 

3038 

50  10 

49 

3032 

a  Aquilae 

E. 

58   13  31 

4864 

57     6     4 

4302 

55  59 

13 

4344 

54  53 

I 

4390 

Fomalhaut 

E. 

84   19  57 

3189 

82  53.  35 

3186 

81  27 

9 

3182 

80     0 

38 

3178 

a  Pegasi 

E. 

103  25  30 

3440 

102     3  59 

3431 

100  42 

17 

3422 

99  20 

25 

34x3 

28 

Regulus 

W. 

III  43     7 

2991 

113   13  30 

2985 

114  44 

I 

2979 

116  14 

40 

2972 

Jupiter 

W. 

74     2     1 

2945 

75  33  23 

2938 

77     4 

54 

2931 

78  36 

34 

99*4 

Spica 

W. 

57  39  58 

9998 

59  10  13 

2990 

60  40 

38 

29S2 

62  II 

13 

2975 

Fomalhaut 

E. 

72  47     2 

3162 

71   20     7 

3158 

69  53 

7 

3155. 

68  26 

3 

3152 

a  Pegasi 

E. 

92  28  43 

3373 

91     5  56 

3367 

89  43 

2 

3360 

88  20 

0 

3354 

29 

Jupiter 

W. 

86   17   14 

2884 

87  49  53 

2875 

89  22 

44 

2866 

90  55 

47 

2856 

Spica 

W, 

69  46  40 

2931 

71   18   19 

2922 

72  50 

9 

29x2 

74  22 

12 

2903 

Fomalhaut 

E. 

61     9  52 

3138 

59  42  29 

3136 

58   15 

3 

3135 

56  47 

36 

3134  1 

a  Pegasi 

E. 

81   23     I 

3324 

79  59   17 

3319 

78  35 

27 

3314 

77  II 

31 

33x0 

Sun 

E. 

125  47     6 

3272 

124    22    22 

3263 

122  57 

27 

3253 

121  32 

20 

3242 

30 

Jupiter 

W. 

98  44   12 

2804 

100    18    34 

2793 

loi   53 

II 

2781 

103  28 

3 

2769 

Spica 

W. 

82     5  43 

2848 

83  39     8 

2837 

85   12 

48 

2825 

86  46 

43 

a8i3 

Antares 

W. 

36   II   52 

2855 

37  45     9 

284a 

39  18 

42 

2828 

40  52 

33 

2815 

Fomalhaut 

E. 

49  30  15 

3139 

48     2  53 

3143 

46  35 

35 

3148 

45     8 

23 

3x55 

a  Pegasi 

E. 

70  10  46 

3294 

68  46  27 

399a 

67  22 

6 

3291 

65  57 

44 

3291 

Sun 

E. 

114  23  28 

3184 

112  56  59 

3171 

III  30 

z6 

3«58 

no     3 

17 

3144 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

V 

P.  L. 

P.  L. 

I 

p.  L. 

P.  L. 

"Sg 

Name  and  Direction 

Midnight. 

of 

XVh 

of 

XVIIIh 

of 

XXIh 

of 

^ 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

23 

Pollux 

W. 

e         »         »» 

94  33  34 

3071 

0       »       »» 
96      2    19 

3071 

0       > 
97  31 

4 

3072 

0        •        »• 

98  59  48 

3072 

.   Regulu8 

W. 

58   19  28 

3087 

59  47  54 

3087 

61   16 

19 

3087 

62  44  44 

3087 

Jupiter 

w. 

20     7   19 

306a 

21  36  15 

3059 

23     5 

16 

3056 

24  34  20 

3053 

Antares 

E. 

42   13   16 

3087 

40  44  50 

3088 

39  16 

26 

3090 

37  48     4 

3091 

a  Aquilae 

E: 

91  48  42 

3876 

90  34  58 

3877 

89  21 

15 

3878 

88     7  32 

3879 

24 

Pollux 

W. 

106  23  27 

3071 

107  52  12 

3071 

109  20 

57 

3070 

no  49  43 

3069 

Regulus 

W. 

70     6  58 

3084 

71  35  27 

3083 

73     3 

58 

3082 

74  32  30 

308X 

Jupiter 

W. 

32     0  21 

3044 

33  29  39 

3042 

34  59 

0 

3<Hx 

36  28  22 

3039 

Antares 

E. 

30  26  50 

3103 

28  58  44 

3106 

27  30 

41 

3x09 

26     2  42 

3x12 

'  a  Aquilae 

E. 

81   59  40 

3900 

80  46  20 

3906 

79  33 

6 

39x3 

78  19  59 

392X 

Fomalhaut 

E. 

112  52     9 

3266 

III   27   18 

3261 

no     2 

21 

3257 

108  37   19 

3252 

25      Regulus 

W. 

81   55  36 

3072 

.  83  24  20 

3070 

84  53 

6 

3068 

86  21   55 

3065 

Jupiter 

W. 

43  55  50 

3028 

45  25  28 

3026 

46  55 

8 

3024 

48  24  51 

3021 

Spica 

W. 

28     3     7 

313a 

29  30  38 

3x23 

30  58 

19 

3XX5 

32  26   10 

3108 

I  a  Aquilae 

E. 

72  16  49 

3977 

71     4  47 

3992 

69  52 

59 

4008 

68  41   27 

4025 

'  Fomalhaut 

E. 

loi  30  53 

3232 

TOO       5    22 

3229 

98  39 

47 

3225 

97  14     7 

322X 

a  Pegasi 

E. 

119  27     6 

3593 

118     8  23 

3575 

116  49 

22 

3559 

115  30     3 

3545 

26      Regulus 

W. 

93  46  54 

3049 

95   16     6 

3046 

96  45 

22 

3042 

98   14  43 

3038 

\  Jupiter 

W. 

55  54  24 

3005 

57  24  31 

3001 

58  54 

42 

2997 

60  24  58 

2993 

!  Spica 

W. 

39  47  33 

3075 

41   16  13 

3069 

42  45 

0 

3063 

44  13  55 

3057 

1            a  Aquila 

E, 

62  48  31 

4»35 

61   39     4 

4x63 

60  30 

3 

4x94 

59  21  31 

4228 

Fomalhaut 

E. 

90     4  44 

3203 

88  38  39 

3«9G 

87   12 

29 

3x96 

85  46   15 

3x93 

a  Pegasi 

E. 

108  49  42 

348a 

107  28  57 

3471 

106     8 

0 

3460 

104  46  51 

3450 

27  1  Regulus 

W. 

105  42  47 

3014 

107   12  42 

3009 

108  42 

43 

3003 

no  12  51 

2997 

Jupiter 

W. 

67  57  48 

9968 

69  28  41 

.    2963 

70  59 

40 

2957 

72  30  47 

295 » 

Spica 

W. 

51  40  23 

3026 

53   10     4 

3019 

54  39 

54 

301a 

56     9  52 

3005 

a  Aquilae 

E. 

53  47  31 

4440 

52  42  46 

4495 

51   38 

50 

4554 

50  35  46 

4618 

Fomalhaut 

E. 

78  34     3 

3x75 

77     7  24 

3172 

75  40 

41 

3168 

74  13  54 

3165 

0  Pegasi 

E. 

97  58  23 

3405 

96  36  12 

3396 

95   13 

51 

3388 

93  51   21 

3381 

28 

Regulus 

W. 

117  45  28 

2965 

119   16  25 

2958 

120  47 

30 

2950 

122  18  45 

2943 

Jupiter 

W. 

80     8  22 

2916 

81  40  20 

2909 

83   12 

28 

2901 

84  44  46 

2893 

Spica 

W. 

63  41   57 

2967 

65   12  51 

2958 

66  43 

56 

2949 

68   15  12 

2940 

Fomalhaut 

E. 

66  58  56 

3148 

65  31  45 

3x45 

64     4 

30 

3143 

62  37   12 

3141 

a  Pegasi 

E. 

86  56  51 

3347 

85  33  34 

3341 

84   10 

10 

3335 

82  46  39 

3329 

29      Jupiter 

W. 

92  29     2 

2846 

94     2  30 

2836 

95  36 

10 

882b 

97   10     4 

2815 

Spica 

W. 

75  54  27 

2893 

77  26  55 

2882 

78  59 

37 

2871 

80  32  33 

2860 

Fomalhaut 

E. 

55  20     7 

3133 

53   52  38 

3133 

52  25 

9 

3134 

50  57  41 

3136 

a  Pegasi 

E. 

75  47  31 

3306 

74  23  26 

3302 

72  59 

16 

3299 

71  35     2 

3296 

Sun 

E. 

1 20     7     I 

3231 

118  41   28 

3220 

117   15 

42 

3208 

115  49  42 

3X9fi 

30  1  Jupiter 

W. 

105     3   II 

2757 

106  38  35 

2745 

108   14 

15 

2732 

109  50   12 

2719 

1  Spica 

W. 

88  20  54 

2801 

89  55  21 

2788 

91   30 

5 

2775 

93     5     6 

2761 

Antares 

W. 

42  26  41 

2S02 

44     I      6 

2788 

45  35 

50 

2774 

47   10  53 

2760 

;  Fomalhaut 

E. 

43  41  20 

3164 

42   14  28 

3175 

40  47 

49 

3189 

39  21   26 

3207 

a  Pegasi 

E. 

64  33  22 

3292 

63     9     0 

3294 

61  44 

41 

3297 

60  20  25 

3300 

Sun 

E. 

108  36     I 

3131 

107     8  29 

3117 

105  40 

40 

3102 

104   12  33 

3088 

74 
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AT  GREENWICH  APPARENT  NOON. 

1 

1 

T 

Diflf.  for 
1  Hour. 

HE  SUN'S 

Sidereal 
Time  of 
Semi- 
diameter 
Passing 
MeridUn 

Equation  of 

Time. 

to  be 
Subtracted 

from 
Apparent 

Time. 

r 

Diff.  foi  1 
I  Hour. 

&      1  s 

«              1      0) 

-5        '  ^ 
Q            Q 

Apparent 
Right  Ascension. 

Apparent 
Declination. 

Diflf.  for 
I  Hour. 

Semi- 
diameter. 

56W:     I 
Mon.      2 
Tues.  ,    3 

1 

h 
2 

2 
2 

m 

35 
38 

13.05 
2.02 

8 
9.529 

9.552 
9.576 

0        »          »f 
N.I4    53    28.3 
15    II    39.0 
15    29    34.8 

+  45.74 
45.13 
44.50 

15  54-02 
15  53-77 
15  53-53 

65-99 
66.06 
66.14 

m         s 

2  54.71 

3  2.28 
3     9.28 

s 
0.326 
0.303  . 
0.280  j 

Wed. 
Thur. 
Frid. 

4 
5 
6 

2 
2 
2 

42 

+6 
50 

41.66 

32.33 
23.58 

9.600 
9.624 
9.648 

15  47  ^S'S 

16  4  40.7 
16  21  49.9 

+  43.86 
43.20 
42.53 

15  53-29 
15  53-06 
15  52.83 

66.22 

66.30 
66.38 

3  15.72 
3  21.59 
3  26.89 

0.256  ' 
0.232 
0.208  ' 

Sat.         7 
SUN.\    8 
Mon.       9 

1 

2 
2 
3 

54 
58 

2 

15.40 
7.80 
0.78 

9.672 
9.696 
9.720 

i6  38  42.8 

16  55  19.3 

17  II  38.9 

+  41.85 
41.16 
40.45 

15  52.60 

15  5238 
15  52.16 

66.46 

66.54 

66.62 

3  31.61 
3  35.75 
3  39.31 

0.184 
0.160 
0.136 

Tues.    lo 
Wed.    II 
Thur.    12 

3 

3 
3 

5 

9 

13 

54.34 
48.46 

43-15 

9.743 
9.767 
9.790 

17  27  41.3 
17  43  26.1 
17  58  53.1 

+  39.73 
38.99 
38.24 

15  51-94 
15  51-73 
15  51-52 

66.71 
66.79 

66.87 

3  42.30 
3  44.73 
3  46.60 

0.1 12 
0.088 
0.065 

Frid.     13 
Sar.       14 
SUN   15 

3 
3 
3 

17 
21 

25 

38.40 
34.20 
30.56 

9.814 

9.837 
9.860 

18  14     2.0 

la  28  52.3 
18  43  23.9 

+  37.47 
36.69 
35.91 

15  51-32 
15  51-" 
15  50-92 

66.96 
67.04 

67.12 

3  47.91 
3  48.65 
3  48.84 

1 
0.042   . 

0.019  : 

0.004 

Mon.     1 6 
Tues.    17 
Wed.     18 

3 
3 
3 

29  27.47 

33  24.94 
37  22.96 

9.883 
9.906 
9.929 

18  57  36.6  +35.11 

19  II  30.0    34.30 

19  25   3.7 .   33.48 

1 

15  50.73 
15  50.54 
15  50.36 

67.20 

67.28 

67.36 

3  48.48 
3  47.58 
3  46.13 

0.027 
0.050 
0.072 

Thur.  '  19 
Frid.     20 
Sat.       21 

3 
3 

3 

41 
45 
49 

21.52 
20.62 
20.26 

9.952 

9.974 
9.996 

19  38  17.6 

19  51  11.5 

20  3  45.0 

+  32.65 
31.81 
30.96 

15  50.18 
15  50.00 
15  49.82 

67.44 
6752 
67.60 

3  44.14 
3  41.60 

3  38.53 

1 
0.095  ' 
0.1 17 
0.139 

SUN   22 
Mon.     23 
Tues.    24 

3 
3 
4 

53 

I 

20.43 
21.13 
22.36 

10.018 
10.040 
10.062 

20  15  58.0 
20  27  50.2 
20  39  21.4 

+  30.10 
29.22 
28.34 

15  49-64 
15  49.46 
15  49.29 

67.68 

67.75 
67.82 

'            1 
3  34.92  1  0.161 
3  30.78    0.183 
3  26.12     0.205 

Wed.  '  25 
Thur.    26 
Frid.     27 

4 
4 
4 

5 

9 

13 

24.11 
26.36 
29.11 

10.083 
10.104 
10.125 

20  50  31.5 

21  I  20.1 
21  II  47.0 

+  27.46 
26.56 
25.65 

15  49-12 
15  48.95 
15  48.79 

67.89 
67.96 
68.03 

1 
3  20.95  '  0.226 

3  15.28  ■  0.247  ! 
3    9.10    0.268 

Sat.       28 
SUN   29, 
Mon.     30 
Tues.    31 

4 
4 
4 
4 

17 
21 

25 
29 

32.35 
36.07 
40.28 
44.96 

10.145 
10.165 
10.185 
10.204 

21  21  52.0  +24.73 
21  31  35.0    23.81 
21  40  55.7    22.88 
21  49  53.9    21.94 

15  48.63 

15  48.48 
15  48.32 
15  48.17 

68.10 
68.16 

68.22 

68.28 

3     2.43  ,  0.288 
2  55-28  I  0.308 
2  47.65  ,  0.327 
2  39.56  i  0.346 

Wed. 

-The 
The 

4  33  50-o« 

mean  time  of  semic 
sign  +  prefixed  to  t 

10.222 

iameter  pas 
he  hourly  ct 

N.21  58  29.4 1  +  20.99 

15  48.02 

68.34 

1 
2  31.02  ,  0.365 

NOTE.- 

sing  the  meridian  m 
lange  of  declination 

ay  be  foun 
indicates 

d  by  subtractin 
hat  north  decl 

?oM8  fron 
inations  ar 

1  the  sidereal  time, 
e  increasing. 

II. 
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1                               ... 

AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

■s 

§ 
•5 

1 

Diflf.  for 
1  Hour. 

Equation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Diflf.  for 
I  Hour. 

Sidereal 

Time. 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Diff.  for 
I  Hour. 

Apparent 
Declination. 

SUN      I 
Mon.   ;    2 
Tues.  1    3 

h      in        s 
2    31     13.51 

2  35     2.50 

2    38    52.05 

s 
9.530 

9.553 
9.577 

N.I4    53    30.4 
15    II    41.2 
15    29    37.1 

+  45.75 
45.14 
44.51 

ni          s 

2  54.74 

3  2.30 
3     9.31 

s 
0.326 

0-303 
0.280 

h      m         s 
2    34      8.25 
2    38      4.80 
2    42       1.36 

Wed.      4 
Thur.      5 
Frid.       6 

2    42    42.17 
2    46    32.86 
2    50    24.12 

9.600 
9.624 
9.648 

15  47  17.8 

16  4  43.0 
j6  21   52.2 

+  43.87 
43.21 
42.54 

3  15.75 
3  21.61 
3  26.90 

0.256 
0.232 
0.208 

2  45  57.92 
2  49  54.47 
2  53  51.03 

Sat.     1    7 
SUN     8 
Mon.       9 

2  54  15.96 

2  58      8.38 

3  2     1.37 

9.672 
9.696 
9.720 

16  38  45.2 

16  55  21.7 

17  II  41.3 

+  41.86 
41.16 
40.45 

3  31.62 
3  35.76 
3  39.33 

0.184 
0.160 
0.136 

2  57  47.58 

3  I  44- M 
3     5  40.69 

Tues.  '  lo 
Wed.     II 
Thur.    12 

3     5  54-93 
3     9  49.06 

3  13  43.75 

9.744 
9.767 
9.791 

17  27  43.7 
17  43  28.5 

17  58  55-5 

+  39.73 
38.99 
38.24 

3  42.32 
3  44.75 
3  46.61 

O.II2 
0.088 
0.065 

3     9  37.25 
3  13  3381 
3  17  30.36 

Frid.     13 
Sat.       14 
SUN    15 

3  17  39.01 
3  21  34.82 
3  25  31.18 

9.814 
9.837 
9.860 

18  14     4.3 
18  28  54.6 
18  43  26.2 

+  37.4« 
36.71 
35.92 

3  47-91 
3  48.66 
3  48.86 

0.042 
0.019 
0.004 

3  21  26.92 
3  25  23.47 
3  29  20.03 

Mon.     16 
Tues.    17 
Wed.     18 

3  29  28.09 
3  33  25.56 
3  37  23.57 

9.883 
9.906 
9.929 

18  57  38.8 

19  II  32.1 
19  25     5.7 

+  35.11 
34.30 
33.48 

3  48.50 
3  47.59 
3  46.13 

0.027 
0.050 
0.072 

3  33  16.59  ; 

3  37  13.14  1 
3  41     9-70 

Thur.    19 
Frid.     20 
Sat.       21 

3  41  22.13 
3  45  21.23 
3  49  20.86 

9.951 
9.974 
9.996 

19  38  19.6 

19  51   13-4 

20  3  46.9 

+  32.65 
31.81 
30.96 

3  44.13 
3  4^.59 
3  38.51 

0.095 
0.1 17 
0.139 

3  45     6.26 
3  49     2.82 
3  52  59-37 

SUN",   22 
Mon.  ]  23 
Tues.    241 

^-153:21.03 

3  57  21.72 

4  I  22.93 

10.018 
10.040 
10.062 

20  15  59.8 
20  27  51.9 
20  39  23.0 

+  30.10 
29.23 
28.35 

3  34-90 
3  30.77 
3  26.11 

O.161 
0.183 
0.205 

3  56  55.93 

4  0  52.49 

4     4  49.04 

Wed.    25 
Thur.    26 
Frid.     27 

\  4     5  24.66 

4     9  26.90 

1    H  13  29.63 

10.083 
10.104 
10.124 

20  50  33.0 

21  I  21.5 

21    II    4^:3 

+  27.46 
26.56 
25.65 

3  20.94 
3   15.26 
3     9.03 

0.226 
0.247 
0.268 

4     8  45.60 

4  12  42.16 

,  4  16  38.72 

Sat.       28 
SUN   29 
Mon.     30 
Tues.    31 

4  17  32.85 
4  21  36.56 
4  25  40.75 
4  29  45.40 

^0.145 
10*165 
10.184 
10.203 

21    21    53<2 
21    31    36.1 
21    40    56.7 
21    49    54.8 

+  24.73 
23.81 
22.88 
21.94 

3     2.42 

2  55.27 
2  47.64 

2  39.55 

0.288 
0.308 
0.327 
0.346 

4  20  35.27 

4  24  31-83 
4  28  28.39 
4  32  24.95 

Wed.    32 

4  33  50.49 

10.221 

n  noon  may 
e  hourly  ch 

N.2I  58  30.3 

+  20.99 

2  31.02 

0.365 

4  36  21.51 

Note.— The  semidiameter  for  mea 
The  sign  -f-  prefixed  to  th 
increasing. 

be  assumed  the  sam 
ange  of  declination  1 

e  as  that  fo 
ndicates  the 

r  apparent  noon. 

It  noith  declinations  are 

Diff.  for  X  Hour, 

4-  9^.8565. 
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m. 


AT  GREENWICH  MEAN  NOON. 

t 

THE  SUN'S 

Day  of  the  Month. 

1 
1 

■s 

1 

Loff&rithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
1  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

TRUE  LONGITUDE. 

Diflf.  for 
X  Hour. 

LATITUDE. 

X 

X' 

1 

j       I 
2 
3 

121 
122 
123 

40  13 

41  II 

42  10 

38.6 

50.5 
0.9 

13  37-8 

"  49-5 

9  59-9 

145.53 
145.47 
145.41 

-  0.87 
0.91 
0.92 

0.0033913 
0.003  5022 
0.003  6122 

+  46.5 
46.1 
45.6 

h 
21 
21 
21 

m         8 
22    21.09 
18    25.18 
14    29.27 

4 
5 
6 

124 

125 
126 

43  8 

44  6 

45  4 

lO.O 
17.7 

23-9 

8     8.8 
6  16.3 
4  22.4 

145.35 
145.29 

145.23 

—  0.89 
0.85 
0.77 

0.003  7209 
0.003  8283 
0.003  9340 

+  45.0 
44-4 
43.7 

21 
21 
21 

10    33.36 

6  37.45 

2    4154 

7 

8 

9 

127 
128 
129 

46  2 

47  0 
47  58 

28.6 
31.9 
33-6 

2  27.0 

0  30.1 

58  31-7 

145.17 
145.II 

145.04 

-0.66 

0.53 
0.38 

0.004  0380 
0.004  ^402 
0.004  2404 

+  43.0 
42.2 
41.4 

20 
20 
20 

58    45.63 

54  49.72  1 
50  53-82  1 

lO 

II 

12 

130 
131 
132 

48  56 

49  54 

50  52 

33-7 
32.2 
28.9 

56  31-7 
54  30.0 
52  26.5 

144.97 
144.90 
144.83 

—  0.24 

—  O.IO 
+  0.03 

0.004  3387 
0.0044351 
0.004  5296 

+  40.6 
39.8 
39.0 

20 
20 
20 

46  57.91 
43     2.00 
39     6.08 

13 
H 
15 

133 
134 
135 

51  50 

52  48 

53  46 

23.8 
17.0 

8.4 

50  21.3 
48  14.3 
46     5-6 

144.75 
144.68 
144.61 

+  0.15 
0.22 
0.28 

0.004  6223 
0.0047133 
0.004  8027 

+  38.3 
37.6 
36.9 

20 
20 
20 

35  10.17 
31   14.26 
27   18.35 

i6 

!  17 
i8 

136 
137 

138 

54  43 

55  41 

56  39 

58.1 
46.1 
32.4 

43  55-1 
41  42.9 

39  29.1 

144.53 
144.46 
144.39 

+  0.31 
0.3^ 
0.27 

0.004  8906 
0.004  9771 
0.005  0623 

+  36.3 
35.8 
35.3 

20 
20 
20 

23  22.44 
19  26.53 
15  30.62 

19 

1    20 
21 

139 
140 
141 

57  37 

58  35 

59  32 

17.1 

0.2 

41.8 

37  13-6 

34  56-5 
32  38.0 

144.33 
144.26 
144.20 

-\-  0.20 

0.12 

+  0.02 

0.005  1463 
0.005  2291 
0.005  3108 

+  34-8 
34.3 
33.8 

20 
20 
20 

II   34.71 
7  58.80 

3  42.89 

1    ^^ 
24 

142 

143 
144 

60  30 

61  28 

62  25 

21.9 

0.7 

38.2 

30  18.0 
27  56.6 
25  33-9 

144.14 
144.09 
144.04 

—  0.09 
0.22 
0.34 

0.005  3914 
0.005  4709 

0.005  5493 

+  33.4 
32.9 

32.4 

19 
19 
19 

59  46.98 
55  51-07 
51  55.15 

25 
26 

27 

145 
146 

147 

63  23 

64  20 

65  18 

14-5 
49.6 
23.6 

23  10.0 
20  44.9 
18  18.8 

143.99 
143.94 
143.90 

—  0.46 

0.57 
0.68 

0.005  6266 
0.005  7028 
0.005  7779 

+  31.9 
31.5 
31.0 

19  47  5924 
19  44     3-33 
19  40     7.42  1 

28 

29 
30 
31 

148 
149 
150 

66  15 

67  13 

68  11 

69  8 

56.6 

28.8 

0.1 

30.6 

15  51-7 

13  23.6 

10  54.7 

8  25.0 

143.86 
143.82 
M3-79 
143.75 

-  0.75 
0.79 
0.81 
0.81 

0.0058518 
0.005  9243 
0.005  9954 
0.006  0649 

+  30.5 
29.9 

29.3 
28.6 

19 
19 
19 
19 

1 
36  II. 51  1 
32  15.60 
28  19.68 
24  23.77  1 

32 

Not 

152 

B.— The  I 
equ 

70     6     0.3 

lumbers  in  column  A 
inoz  of  January  o'.o. 

5  54-5 

correspond  to  i 

143.72 
le  true  equi 

-0.77 
noz  of  the  date 

0.006  1328 

;  in  column  A'  to  t 

+  27.8 
he  mean 

19 

20  27.86 

Diff.  for  1  Hour,     | 
—  9*.8296. 
(Table  H.) 
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GREENWICH 

MEAN  TIME. 

^ 

THE 

MOON'S 

« 

i    -5 

'  a 

2 

3 

SEMIDIAMETER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Midnight 

Noon. 

Diff.  for 
I  Hour. 

Midnight. 

DiflF.  for 
1  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
I  Hour. 

Noon. 

d 
21.6 
22.6 
23.6 

15    22.6 

15  35-4 

15  49.6 

15    28.8 
15    42.4 
15    56.9 

56  20.2 

57  7.2 
57  59.1 

+  1.83 
2.07 

2.22 

56  43-0 

57  32.7 

58  26.1 

+  1.96 
2.l6 

2.25 

h        m 

18     6.8 

18  59-3 

19  50-8 

m 

2.21 
2.16 
2.12 

4 
5 
6 

16   4.3 
16  18.5 
16  30.7 

16    II. 5 
16    25.0 
16    35.7 

58  53.1 

59  45-2 

60  30.2 

+  2.24 
2.05 
1.65 

59  19-7 

60  8.9 
60  48.4 

+  2.17 
X.88 
1.36 

20  41.2 

21  31.6 

22  22.9 

2.09 

2. 1 1 
2.18 

24.6 
25.6 
26.6 

I 

16  39.6 
16  44.0 

16   42.4 
16   44.1 

61      2.8 

61  18.6 

+  1.03 
+  0.26 

61   13.0 
61   19.2 

+  0.66 
—  0.16 

23  16.4 
6 

2.29 

27.6 
28.6 

9 

16  42.9 

16   40.4 

61  14.8 

-0.57 

61     5-5 

0.96 

0  12.9 

2.43 

0.3 

lO 

II 

12 

16  36.6 

16  25.9 

16    I2.I 

16    31.7 
16    19.3 

i6     4.5 

60  51.7 
60  12.3 
59  21.6 

-1.32 
1.90 
2.26 

60  33.8 
59  48.0 
58  53.7 

-1.64 
2.XI 
2-35 

1  12.8 

2  15.1 

3  17.7 

2.56 
2.62 
2.58 

1-3 
2.3 
3-3 

13 
15 

15    56.6 
15    41. 1 
15    26.6 

15  48.8 
15  33.7 
15  19-9 

58  25.0 
57  28.0 
56  34.6 

-2.39 
2.32 
2.10 

57  56.3 
57     0.7 
56  10.2 

-2.38 
2.23 
1.95 

4  18.3 

5  14-7 
6"    6.4 

2.45 
2.25 
2.05 

4-3 
5-3 
6.3 

i6 

i8 

15    13.8 
15       3.2 

14  55'^ 

15     8.2 
14  58.9 
14  51.9 

55  47.7 
55     9.0 
54  39.2 

-1.79 
1.43 
1.06 

55  27.3 
54  53.0 
54  27.6 

-i.6i 
1.24 
0.88 

6  53.6 

7  37.2 

8  18.4 

1.89 
1.76 

1.68 

7-3 
8.3 
9-3 

19 

20 
21 

14  49.3 
14  45-8 
H  44-5 

14  47.3 
14  44.9 

14  44.4 

54  18.1 
54     5.3 
54     0.1 

—  0.70 

0.37 
-0.07 

54  10-7 
54     1-8 
54     0.0 

-6.53 
—  0.22 
+  0.06 

8  58.3 

9  38.0 
10  18.5 

1.65 
1.66 
1.71 

10.3 

"•3 
12.3 

22 

23 

24 

14  44.8 
14  46.8 
14  50.1 

14  45.6 
14  48.3 
14  52.3 

54     1.5 
54     8.7 
54  21.0 

+  0.18 
0.40 
0.61 

54    4-4 
54  14-3 
54  28.9 

+  0.30 
0.51 
0.70 

II     0.6 

11  45.2 

12  32.7 

1.80 
1.91 
2.04 

13-3 
14.3 

15-3 

25 
26 
27 

14  54.8 

15  0.6 
15     7.6 

14  57.5 

15  3.9 
15  II-5 

54  37.9 

54  59-2 

55  24.9 

+  0.80 
0.98 
I.16 

54  48.0 

55  11.5 
55  39.5 

+  0.89 
1.07 
1.26 

13  22.9 

14  15-4 

15  9.0 

2.15 
2.23 
2.24 

16.3 

17-3 
18.3 

28 
29 

30 
31 

15  15.8 
15  25.3 
15  35.9 
15  47-5 

15  20.4 
15  30.5 
15  41-6 
15  53-5 

55  55.2 

56  29.9 

57  9-0 
57  5^-5 

+  1.35 
1.54 
I.7I 

1.82 

56  12.0 

56  48.9 

57  29.9 

58  13.6 

+  1.45 
1.63 
1,78 
1.85 

16     2.5 

16  54-7 

17  45-2 

18  34.4 

2.20 

2.08 
2.03 

19-3 
20.3 

21.3 
22.3 

32 

15  59.6 

16     5.6 

58  35.8 

+  1.85 

58  57-9 

+  1.82 

19  22.9 

2.02 

23-3 
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GREENWICH 

MEAN 

TIME. 

r 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diff.  for 

DifE.  for 

Hour. 

Right 

Diflf.for 

Declination. 

DiiLfor  ! 

Ascension. 

iMinnte. 

X  Minate. 

Ascension. 

1  Minate. 

I  Minute.  ' 

1 

SUNDAY  I. 

TUESDAY  3. 

! 

h 

m 

s 

8 

0           f             ri 

•• 

h 

m         s 

8 

0 

' 

" 

- 

0 

20 

I 

58.76 

a.  3235 

S.25     7  16.4 

4.989 

0 

21 

51    51.60 

3.3448 

S.18 

32 

43.8 

".235 

I 

20 

4 

18.15 

2.3238 

25     2  12.8 

5.130 

I 

21 

54      6.22 

2.3438 

18 

21 

26.3 

11.348  ! 

2 

20 

6 

37-49 

2.3319 

24  57     0.8 

S.aTO 

2 

21 

56    20.73 

3.3408 

18 

10 

2.0 

11.461  t 

3 

20 

8 

56.78 

3.3210 

24  51  40.4 

5.4" 

3 

21 

58   35.12 

3.3388 

17 

58 

31.0 

11.573 

4 

20 

II 

16.01 

3.3201 

24  46  1 1.5 

5.55a 

4 

22 

0   49.39 

2.3368 

17 

46 

53.3 

11.684 

5 

20 

13 

35.19 

8.3193 

24  40  34.2 

5.691 

5 

22 

3     3.54 

a. 2349 

17 

35 

8.9 

".795  ' 

6 

20 

15 

54-31 

3.3181 

24  34  48.6 

5.830 

6 

22 

5  17.58 

3.3331 

17 

23 

17.9 

11.904 

7 

20 

18 

13-36 

3.3170 

24  28  54.6 

5.969 

7 

22 

7  31.51 

2.2312 

17 

II 

20.4 

12.013 

8 

20 

20 

32.35 

a. 3x59 

24  22  52.3 

6.108 

8 

22 

9  45.33 

2.2393 

16 

59 

16.4 

i2.iao   1 

9 

20 

22 

51-27 

a.3148 

24  16  41.6 

6.248 

9 

22 

II  59.03 

3.3275 

16 

47 

6.0 

13.337 

lO 

20 

25 

10.12 

a. 3135 

24  10  22.6 

6.386 

10 

22 

14  12.63 

3.3258 

16 

34 

49.2 

ia.33a 

II 

20 

27 

28.89 

2. 3132 

24     3  55.3 

6.533 

II 

22 

16  26.12 

2.3239 

16 

22 

26.2 

12.436  , 

12 

20 

29 

47-58 

S.3I08 

23  57  19.8 

6.661 

12 

22 

18  39.50 

2.2233 

16 

9 

56.9 

12.540  1 

13 

20 

32 

6.19 

2.3095 

23  50  36.0 

6.798 

13 

22 

20  52.78 

3.3204 

15 

57 

21.4 

12.643   1 

14 

20 

34  24-72 

2.3080 

23  43  44.1 

6.934 

14 

22 

23     5.95 

3.2X88 

15 

44 

39.8 

12.744 

15 

20 

36 

43.15 

2.3065 

23  36  43.9 

7.071 

15 

22 

25  1903 

2.2171 

15 

31 

52.1 

13.845 

i6 

20 

39 

1.50 

2.3051 

23  29  35.6 

7.206 

16 

22 

27  32.00 

2.2154 

15 

18 

58.4 

13.945 

17 

20 

41 

19.76 

a. 3035 

23  22  19.2 

7.341 

17 

22 

29  44.88 

2.2138 

15 

5 

58.7 

13.043 

i8 

20 

43 

37.92 

2.3019 

23  14  54.7 

7.476 

18 

22 

31  57.66 

3.2123 

14 

52 

53.2 

13.141 

19 

20 

45 

55.99 

2.3003 

23     7  22.1 

7.610 

19 

22 

34  10.35 

3.2108 

14 

39 

41.8 

13.238 

20 

20 

48 

13.96 

2.3987 

22  59  41.5 

7.744 

20 

22 

36  22.95 

2.2093 

14 

26 

24.7 

13.333   j 

21 

20 

50 

31.83 

3.2970 

22  51   52.8 

7.878 

21 

22 

38  35.46 

3.3078 

14 

13 

1.9 

13.428 

22 

20 

52 

49.60 

2.2953 

22  43  56.2 

8.010 

22 

22 

40  47.89 

2.3064 

13 

59 

33-4 

13.529 

23 

20 

55 

7.26 

a. 2935 

S.22  35  51.6 

8.143 

23 

22 

43     0.23 

3.3050 

S.13 

45 

59.3 

13-613   1 

\ 

[ONDA 

Y  2. 

WE 

DNESE 

►AY  4. 

O 

20 

57 

24.82 

2.2918 

S.22  27  39.1 

8.374 

0 

22 

45   12.49 

3.3037 

S.13 

32 

19.8 

13.703 

I 

20 

59 

42.27 

3.3899 

22  19  18.7 

8.405 

I 

22 

47  24.67 

3.2023 

13 

18 

34.9 

13.793   1 

2 

21 

I 

59.61 

3.2881 

22  10  50.5 

8.535 

2 

22 

49  36.77 

3.2011 

13 

4 

44.6 

13.883   , 

3 

21 

4 

16.84 

2.2863 

22     2  14.5 

8.665 

3 

22 

51  48.80 

2.1999 

12 

50 

49.0 

13.970   ' 

4 

21 

6 

33.96 

3.3844 

21   53  30.7 

8.794 

4 

22 

54     0.76 

3.1988 

12 

36  48.2 

14.057 

5 

21 

8 

50.97 

3.3835 

21  44  39.2 

8.923 

5 

22 

56  12.65 

2.1977 

12 

22 

42.2 

14.143 

6 

21 

II 

7.86 

2.3806 

21  35  40.0 

9.051 

6 

22 

58  24.48 

3.1966 

12 

8 

31.1 

14.327 

7 

21 

13 

24.64 

3.3787 

21  26  33.1 

9.178 

7 

23 

0  36.24 

3.1956 

II 

54 

15.0 

14.309   . 

8 

21 

15 

41.30 

2.2767 

21   17  18.6 

9.305 

8 

23 

2  47.95 

2.1947 

II 

39 

54-0 

14.391 

9 

21 

17 

57.84 

2.3747 

21     7  56.5 

9.43a 

9 

23 

4  59-60 

2.1937 

II 

25 

28.1 

14.47a 

lO 

21 

20 

14.26 

3.3728 

20  58  26.8 

9.558 

10 

23 

7  II. 19 

2.1928 

II 

10 

57.4 

14.551 

II 

21 

22 

30.57 

2.3708 

20  48  49.6 

9.682 

II 

23 

9  22.73 

3.1920 

10 

56 

22.0 

14.639   1 

12 

21 

24  46.76 

3.2688 

20  39     5.0 

9.805 

12 

23 

II  34-23 

2. 1913* 

10 

41 

41.9 

14.706   1 

13 

21 

27 

2.82 

3.3668 

20  29  13.0 

9.9a8. 

13 

23 

13  45.69 

2.1906 

10 

26 

57.3 

14.782   ' 

14 

21 

29 

18.77 

3.3648 

20  19  13.6 

10.051 

14 

23 

15  57.10 

2.1899 

10 

12 

8.1 

14.857   1 

15 

21 

31 

34.60 

3.3628 

20     9     6.9 

10.173 

15 

23 

18     8.48 

3.1894 

9 

57 

14.5 

14.939   1 

16 

21 

33 

50.30 

2.3608 

19  58  52.9 

10.294 

16 

23 

20   19.83 

3.1888 

9 

42 

16.6 

15.001 

17 

21 

36 

5.89 

2.2588 

19  48  31.6 

10.415 

17 

23 

22  31.14 

3.1883 

9 

27 

14.4 

15.073   1 

18 

21 

38 

21.35 

3.2567 

19  38     3-1 

10.534 

18 

23 

24  42.43 

3.1880 

9 

12 

8.0 

15. 141    1 

19 

21 

40 

36.69 

3.3547 

19  27  27.5 

10.653 

19 

23 

26  53.70 

2.1877 

8 

56 

57.5 

15.209   1 

20 

21 

42 

51.91 

3.2527 

19  16  44.8 

10.771 

20 

23 

29     4.95 

a. 1873 

8 

41 

42.9 

15.376 

21 

21 

45 

7.01 

2.2507 

19     5  55.0 

10.888 

21 

23 

31   16.18 

2.1871 

8 

26 

24.4 

15.341 

22 

21 

47 

21.99 

2.2487 

18  54  58.2 

11.004 

22 

23 

33  27.40 

3.1870 

8 

II 

2.0 

15-405 

23 

21 

49 

36.85 

3.3468 

18  43  54.5 

11.120 

23 

23 

35  38.62 

3.1869 

7 

55 

35.8 

15.467 

24 
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23 

23   19  15.09 

8.1309 

S.   9 

49 

55.2 

14.509 

M 

ONDA\ 

r  30. 

WEDN 

ESDAY 

,  JUNE 

I. 

O 

21 

37  44.04 

8.2135 

S.19 

41  36.0 

10.304 

0 

23  21  22.32 

3.1808 

,S.   9 

35 

22.7      14.573 

I 
2 

21 
21 

39  56.77 
42     9.33 

8.2108 
2.2081 

19 
19 

31    14.4 
20  46.1 

X0.4I6 
10.526 

3 

21 

44  21.74 

2.2056 

19 

10  II. 3 

10.635 

4 

21 

46  34.00 

8.8089 

18 

59  29.9 

10.744 

PHASES 

OF  THE  MOON.                  || 

5 

21 

48  46.09 

2.2003 

18 

48  42.0 

10.858 

6 

21 

50  58.03 

8.1978 

18 

37  47.7 

10.958 

7 

21 

53     9.82 

8.1958 

18 

26  47.0 

IX.064 

d      h     xn 

8 
9 

21 
21 

55  ai.45 
57  32.93 

8.1936 

8.1901 

18 
18 

15  40.0 
4  26.7 

II.  169 

11.274 

c 

Last  Quarte 

.     May 

2       I    29.6 

lO 

21 

59  44.26 

8.1876 

17 

53     7-1 

".378 

• 

New  Moon 

.     . 

. 

8   17  32.9 

II 

22 

I  55.44 

2.185I 

17 

41  41.4 

11.479 

5 

First  Quarte 

. 

. 

15    14    I3.I 

12 

22 

4     6.47 

2.1826 

17 

30     9.6 

11.581 

.0 

Full  Moon 

.     • 

23    17    39.1 

13 
14 

22 
22 

6  17.35 
8  28.08 

2.18OX 
2.1777 

17 
17 

18  31.7 
6  47.8 

11.682 
11.781 

a 

Last  Quarte 

•     . 

. 

31    10    24.5 

15 

22 

10  38.67 

a. 1753 

16 

54  58.0 

11.879 

i6 

22 

12  49.12 

2.1730 

16 

43     2.3 

11.977 

17 

22 

14  59.43 

2.1707 

16 

31     0.7 

12.074 

d      h 

i8 

22 

17     9.60 

2.Z683 

16 

18  53.4 

18. 169 

a 

Perigee     . 

.     .     . 

.     . 

May    8     7.4  || 

19 

22 

19  19.63 

2.1660 

16 

6  40.4 

12.264 

c 

Apogee     . 

. 

. 

. 

.       21      6.6 

20 
21 

22 

22 

21  29.52 
23  39.28 

2. 1638 
2.i6i6 

15 
^5 

54  21.7 
41   5'7.4 

12.358 
12.452 

22 

22 

25  48.91 

2.1594 

15 

29  27.5 

12.544 

23 

22 

27  58.41 

2.1573 

15 

16  52.1 

12.635 

24 

22 

30     7.79 

2.1553 

S.15 

4   II. 3 

12.725 

86 
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XIII. 


GREENWICH  MEAN  TIME. 

t 

LUNAR  DISTANCES. 

i 

Name  and  Direction 
of  Object. 

Noon. 

p.  L. 

of 
Diff. 

IIIl^ 

p.  l. 

of 
Diff. 

Vlh 

P.  L. 

of 
Diff. 

IXh 

P.  L. 

of 
Diff. 

0            r            It 

0       »       « 

0 

.. 

0 

r. 

I 

Jupiter 

W. 

III      26      27 

2706 

113       2    59 

2692 

"4  39 

50 

2678 

116    16 

59 

3664; 

Spica 

W. 

94  40  25 

2748 

96    16       I 

2734 

97  51 

56 

2780 

99  28 

9 

2705 

Antares 

W. 

48  46   14 

2745 

50    21    55 

2731 

51   57 

54 

2716 

53  34 

12 

2701 

Sun 

E. 

102  44     9 

3073 

loi   15  27 

3058 

99  46 

26 

3043 

98  17 

6 

3027  , 

2  1  Spica 

W. 

107  34  II 

2630 

109    12    25 

2615 

no  51 

0 

«599 

112  29 

56 

2583  1 

•  Antares 

W. 

61  40  56 

2622 

63    19    20 

2606 

64  58 

7 

8589 

66  37 

17 

2573 

Sun 

E. 

90  45  26 

2944 

89   14     3 

2927 

87  42 

19 

2909 

86   10 

12 

3891  , 

3 

Antares 

W. 

74  58  53 

8487 

76    40    24 

2»70 

78  22 

19 

2453 

80     4 

38 

1 
3436 

a  Aquilas 

W. 

41   10  42 

5139 

42     5  50 

4942 

43     3 

31 

4764 

44     3 

37 

4603 

Sun 

E. 

78  23  51 

280Z 

76  49  24 

2782 

75  14  33 

2763 

73  39 

17 

2744; 

4 

Antares 

W. 

88  42  26 

2348 

90  27  15 

2332 

92  12 

28 

2315 

93  58 

6 

2398 

a  Aquilae 

W. 

49  36     7 

3970 

50  48  16 

3872 

52     2 

4 

3782 

53   17 

25 

3697; 

Sun 

E. 

65  36  46 

2652 

63  59     I 

2^34 

62  20 

52 

a6i5 

60  42 

17 

2597  1 

5 

Antares 

w; 

102  52  23 

a2x6 

104  40  26 

2201 

106  28 

53 

2186 

io8   17 

42 

! 
3171  1 

a  Aquilae 

w. 

59  54  53 

3357 

61   17  59 

3300 

62  42 

10 

3248 

64     7 

22 

320I    j 

Sun 

E. 

52  23  14 

«509 

50  42  13 

2492 

49     0 

49 

2476 

47   19 

2 

3460 

6 

a  Aquilae 

w. 

71  26  21 

3009 

72  56  23 

2978 

74  27 

3 

3950 

75  58 

18 

3924 

Sun 

E. 

38  44  41 

2387 

37     0  47 

2374 

35  16 

35 

2362 

33  32 

5 

3350 

lO 

Sun 

W. 

17  55  16 

2338 

19  40  20 

2349 

21  25 

8 

2361 

23     9 

39 

3373 

Regulus 

E. 

81  43  59 

79  51  58 

78     0 

15 

2083 

76     8 

50 

2095 

Jupiter 

E. 

118  28  49 

ao3i 

116  36     3 

2042 

114  43 

35 

ao54 

112  51 

24 

3066 

XI 

Sun 

W. 

31  47  35 

3443 

33  30     8 

2460 

35  12 

18 

2477 

36  54 

4 

3493 1 

Regulus 

E. 

66  56  41 

3165 

65     7  21 

2181 

63  18 

24 

3197 

61  29 

52 

2213 1 

Jupiter 

E. 

103  35  22 

"33 

loi  45  14 

2148 

99  55 

28 

3164 

98     6 

5 

3180 

Spica 

E. 

121     0     0 

2170 

119  10  47 

2184 

117  21 

55 

3199 

115  33 

26 

3314 

12 

Sun 

W. 

45   16  53 

4584 

46  56  10 

2602 

48  35 

2 

a6ai 

50   13 

28 

3641 

Regulus 

E. 

52  33  35 

a3o» 

50  47  41 

2323 

49     2 

14 

2342 

47   17 

15 

3362 

Jupiter 

E. 

89     5  24 

2265 

87   18  33 

2283 

85  32 

8 

2301 

83  46 

9 

2319 

Spica 

E. 

106  36  54 

2197 

104  50  50 

2315 

103     5 

12 

2333 

loi  20 

0 

3350 

13  1  Son 

W. 

58  18  58 

2741 

59  54  44 

2761 

61  30 

4 

2781 

63     4 

57 

980X 

:  Regulus 

E. 

38  39  39 

2467 

36  57  39 

2488 

35   16 

9 

35" 

33  35 

II 

2533 

Jupiter 

E. 

75     2  59 

2412 

73  19  42 

2431 

71  36 

51 

2450 

69  54 

27 

3469 

Spica 

E. 

92  40  30 

«442 

90  57  56 

2461 

89   15 

47 

2480 

87  34 

5 

2499 

H 

Sun 

W. 

70  52  54 

2900 

72  25   13 

2919 

73  57 

8 

3938 

75  28 

38 

2957 

Mars 

W. 

25  57  47 

«793 

27  32  24 

281 1 

29     6 

37 

2829 

30  40 

27 

2846 

Jupiter 

E. 

61  29     4 

256a 

59  49   17 

2580 

58     9 

55 

2598 

56  30 

58 

2616 

Spica 

E. 

79   12     7 

8591 

77  33     0 

26X0 

75  54 

18 

2G28 

74   16 

I 

2646 

15 

Sun 

W. 

83     0  19 

3048 

84  29  32 

3065 

85  58 

23 

3082 

87  26 

54 

3P99 

Mars 

VV. 

38  24     5 

2932 

39  55  43 

2949 

41  26 

59 

2965 

42  57 

55 

2981 

Pollux 

W. 

24  40  41 

273a 

26   16  39 

2746 

27  52 

18 

2760 

29  27 

38 

2774 

Jupiter 

E. 

48  22  12 

2703 

46  45  37 

2719 

45     9 

23 

2736 

43  33 

31 

2753 

XIV. 
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GREENWICH  MEAN  TIME. 

' 

Midnight 

P.L. 

of 
Diff. 

rAR  DISTANCES. 

P.L. 
XVt             of 
Diff. 

XVIII 

Name  and  Direction 
of  ObjecL 

h 

P.  L. 

of 
Diff. 

XXIh 

P.L. 

of 
Diff. 

I 
1 

Jupiter 
Spica 
Antares 
Sun 

W. 
W. 
W. 
E. 

e         f         H 

"7  54  27 

loi     4  42 

55  10  51 

96  47  27 

«649 
2691 
2685 
301 X 

0                   '                   H 
119         32          15 

102  41   34 
56  47   51 
95   17  28 

2635 
2676 
1670 
2994 

121     10 

104    18 

58    25 

93  47 

22 
46 
11 

8 

2620 
2661 

2654 
2977 

122    48    50 

105    56    18 

60    '  2    53 

92    16    27 

2605 
2646 
2638 
2962 

2 

Spica 

Antares 

Sun 

W. 
W. 
E. 

114     9  14 
68   16  49 
84  37  42 

2567 
a556 
2873 

"5  48  54 
69  56  45 
83     4  49 

2551 
2539 
2855 

117  28 
71   37 
81  31 

56 

4 

33 

2535 
2522 

2837 

119      9    20 

73   17  47 
79  57  54 

3518 
2505  1 
3819 

,     3 

1 

Antares 
a  Aquilae 
Sun 

W. 
W. 
E. 

81  47  22 
45     6     0 
72     3  37 

2418 
4454 
2725 

83  30  31 
46   10  33 
70  27  31 

2401 

4318 
2707 

85   14 
47   17 
68  51 

4 
9 

I 

2384 
4192 
2689 

86  58     2 
48  25  43 
67   14     6 

2366 
4077  1 
3670  1 

I 

.     4 

1 

Antares 
a  Aquilae 
Sun 

W. 
W. 
E. 

95  44     9 
54  34   15 
59     3   18 

228z 
3619 
2579 

97  30  36 
55  52  29 
57  23   54 

2264 
3545 
2561 

99   17 
57   12 
55  44 

28 
3 

5 

2248 
3477 
2543 

loi     4  44 
58  32  53 
54     3  51 

2332 
3415 
3536 

5 

Antares 
a  Aquilae 
Sun 

W. 
W. 
E. 

no     6  53 
65  33  30 
45  36  53 

2157 
3158 
2445 

III   56  26 
67     0  30 
43  54  22 

2143 
3115 
2430 

113  46 
68  28 
42   II 

19 
21 

29 

2130 
3077 
2415 

115  36  33 
69  56  59 
40  28   15 

2116  1 
3042  j 
3401 

6 

a  Aquilae 
Sun 

W. 
E. 

77  30     6 
31  47   19 

a9os 

2339 

79     2  22 
30     2   16 

28S3 
2328 

80  35 
28  16 

4 
58 

2863 

3318 

82     8   II 
26  31   26 

2844 
2309 

lO 

Sun 

Regulus 

Jupiter 

W. 
E. 
E. 

24  53  53 

74  17  43 

no  59  32 

2386 

2108 
2078 

26  37  48 

72  26  56 

109     7  59 

2399 
2122 
209X 

28  21 

70  36 

107   16 

24 
29 
46 

2413 
3x36 
2104 

30     4  40 

68  46  24 

105  25  53 

2438 
3150 
2118 

II 

Sun 

Regulus 
Jupiter 
Spica 

W. 
E. 
E. 
E. 

38  35  27 
59  41  44 
96   17     7 

"3  45  20 

2510 
2231 
2x96 
2230 

40  16  26 

57  54     2 

94  28  34 

III   57  37 

2328 
2248 
2213 
2246 

41   57 

56     6 

92  40 

no  10 

0 
46 

25 
18 

2546 
2266 
2230 
2263 

43  37     9 

54   19  57 

90  52  42 

108  23  24 

2565 
2285 
2247 

3380 

12 

Sun 

Regulus 
Jupiter 
Spica 

W. 
E. 
E. 
E. 

51   51   27 
45  32  45 
82     0  37 

99  35   13 

2661 
2383 
2337 

2368 

53  29     0 
43  48  44 
80   15  32 
97  50  53 

2681 
3402 
2356 
2387 

55     6 
42     5 
78  30 
96     6 

6 
12 
54 
59 

2701 
2423 
2375 
2405 

56  42  45 
40  22   10 
76  46  43 
94  23  31 

3721 
2445 
2394 
3424 

1 

13 

Sun 

Regulus 
Jupiter 
Spica 

W. 
E. 
E. 
E. 

64  39  24 

31   54  46 
68  12  30 

85  52  50 

2821 
2559 
2488 
2517 

66   13  25 

30  14  54 
66  30  59 
84  12     I 

2841 
2584 
2507 

2535 

67  47 
28  35 
64  49 
82  31 

0 
36 
55 
37 

2860 
3609 
2525 
2554 

69  20  10 
26  56  53 
63     9   17 
80  51  39 

2880 
2635 
2543 
2573 

14 

Sun 
Mars 
Jupiter 
Spica 

W. 
W. 
E. 
E. 

76  59  45 
32   13  56 
54  52  25 

72  38     8 

2976 
2863 
2634 
2663 

78  30  28 
33  47     2 
53   14   17 
71     0  39 

2994 

2881 
2652 
268X 

80     0 
35   19 
51  36 
69  23 

48 
45 
32 
33 

30x3 
3898 
2669 
2698 

81   30  45 
36  52     6 
49  59   10 
67  46  51 

303. 

29x5 
3687 
3715 

15 



Sun 
Mars 
Pollux 
Jupiter 

W. 
W. 
W. 
E. 

88  55     4 
44  28  32 
31     2  40 
41   58     I 

3116 
2997 
2788 
2769 

90  22  54 
45  58  49 
32  37  24 
40  22  52 

3132 
30x2 
2801 
2784 

91   50 

47  28 
34   II 
38  48 

25 

47 

50 

3 



3148 
3027 
2815 
2800 

93   17  37 
48  58  26 

35  45  59 
37   13  35 

3163 
3042 
2828 
2815 

88 
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XV. 


GREENWICH  MEAN  TIME. 

u 

og 

LU^ 

p.  L. 

lAR  DISTA^ 

rcEs, 

p.  L. 

^ 

p.  L. 

p.  L. 

Name  and  Direction 

Noon. 

of 

Illb 

of 

Vlh 

of 

IXh 

of 

^ 

of  Object 

Diff. 

Diff. 

DiiE. 

Diff.    i 

15 

Spica 

E. 

e         1         M 

66   10  31 

a7ia 

e         f         •» 

64  34  34 

8749 

62  58 

m 

59 

2766 

•        1       - 
61    23    46 

1 
2782 

Antares 

E. 

112     3     0 

V22 

no  26  49 

2737 

108  50 

58 

2753 

107    15    28 

2768  1 

16 

Sun 

W. 

94  44  30 

3178 

96  II     6 

3192 

97  37 

24 

3206 

99     3  26 

3220 

Mars 

W. 

50  27  47 

3056 

51   56  50 

3070 

53  25 

36 

3083 

54  54     6 

3097  j 

Pollux 

W. 

37  19  51 

SS41 

38  53  26 

2854 

40  26 

44 

2866 

41   59  46 

2878  ' 

Jupiter 

E. 

35  39  26 

2830 

34     5  36 

•845 

32  32 

6 

2859 

30  58  55 

2873! 

Spica 

E. 

53  32  51 

4858 

51   59  39 

2873 

50  26 

45 

2887 

48  54  10 

290Z 

Antares 

E. 

99  22  51 

2840 

97  49  15 

2853 

96  15 

56 

2866 

94  42  53 

2879  1 

17 

Sun 

W. 

106     9  42 

3a3a 

107  34  14 

3293 

108  58 

33 

3303 

no  22  40 

3313; 

Mars 

W. 

62   12  42 

3157 

63  39  43 

3168 

65     6 

31 

3178 

66  33     6 

3188 

Pollux 

W. 

49  41    12 

2934 

51    12  48 

2944 

52  44 

II 

2954 

54   15  22 

2963 

Spica 

E. 

41   15  39 

2969 

39  44  47 

2982 

38  14 

12 

2995 

36  43   53 

3008 

Antares 

E. 

87     I   34 

2936 

85  30     I 

2946 

83  58 

41 

2956 

82  27  34 

2965  1 

18 

Sun 

W. 

117  20  28 

33S9 

118  43  31 

3366 

120     6 

26 

3374 

121   29   12 

3381  . 

Mars 

W. 

73  43  15 

3231 

75     8  47 

3239 

76  34 

10 

3246 

77  59  24 

3253 

Pollux 

w. 

61  48  32 

3003 

63  18  40 

30ZO 

64  48 

40 

3017 

66   18  32 

3023 

Regulus 

w. 

25  50  45 

3077 

27  19  23 

•   3077 

28  48 

I 

3077 

30  16  39 

3078 

Spica 

E. 

29  16  22 

3076 

27  47  43 

3092 

26  19 

23 

3108 

24  51   23 

3126  ] 

Antares 

E. 

74  54  46 

3008 

73  24  43 

3015 

71   54 

49 

3022 

70  25     4 

3028 

a  Aquils 

E. 

118    22    16 

4103 

117  12   17 

4081 

116     I 

57 

4060 

114  51    16 

4041 

19 

Mars 

W. 

85     3  48 

3280 

86  28  23 

3285 

87  52 

52 

3289 

89   17   16 

3293 

Pollux 

W, 

73  46     3 

3049 

75  15  14 

3053 

76  44 

21 

3056 

78   13  24 

3059  ; 

Regulus 

W. 

37  39  a6 

3085 

39     7  53 

3087 

40  36 

19 

3088 

42     4  43 

3090  ' 

Antares 

E. 

62  58     9 

3056 

61  29     6 

3060 

60     0 

8 

3064 

58  31    15 

3068 

a  Aquilae 

E. 

108  53  42 

3967 

107  41   30 

3956 

106  29 

7 

3946 

105   16  34 

3937 

20 

Mars 

W. 

96  18  21 

3306 

97  42  25 

3307 

99     6 

28 

3309 

100  30  29 

33x0  , 

Pollux 

W. 

85  37  41 

307« 

87     6  24 

3074 

88  35 

5 

3075 

90     3  45 

3076 

Regulus 

W. 

49  26  17 

30&5 

50  54  33 

3096 

52  22 

48 

3096 

53  51     3 

3096 

Jupiter 

W. 

13  15     3 

3141 

14  42  23 

3129 

16     9 

57 

3iao 

17  37  42 

311a 

Antares 

E. 

51     7  53 

3083 

49  39  23 

3085 

48   10 

56 

3087 

46  42  31 

3089 

a  Aquila 

E. 

99  II  47 

3904 

97  58  31 

3899 

96  45 

10 

3895 

95  31  45 

389a 

21 

Mars 

W. 

107  30  22 

3312 

108  54  20 

33" 

no  18 

19 

3310 

III   42   19 

3309 

Pollux 

W. 

97  26  52 

3078 

98  55  29 

3077 

100  24 

7 

3076 

loi   52  46 

3074  1 

Regulus 

W. 

61   12  20 

3093 

62  40  38 

3092 

64     8 

57 

3091 

65  37  18 

3089 

Jupiter 

W. 

24  58  27 

3087 

26  26  52 

3085 

27  55 

20 

3082 

29  23  52 

3079 

Antares 

E. 

39  20  54 

3096 

37  52  39 

3096 

36  24 

25 

3097 

34  56   12 

3098  1 

a  Aquilae 

E. 

89  24     7 

3887 

88   10  33 

3887 

86  57 

0 

3888 

85  43  28 

3890  1 

22 

Pollux 

W. 

109  16  28 

3066 

no  45   19 

3064 

112  14 

12 

3062 

113  43     8 

3059  1 

Regulus 

W. 

72  59  36 

3078 

74  28   12 

3076 

75  56 

51 

3o;3 

77  25  33 

3070  1 

Jupiter 

W. 

36  47  23 

3065 

38   16   16 

3061 

39  45 

13 

3058 

41   14   14 

3055 

Spica 

W. 

19   19     I 

3214 

20  44  53 

3193 

22   II 

10 

3174 

23  37  49 

3158 

a  Aquilae 

E. 

79  36  34 

391a 

78  23  26 

3919 

77  10 

25 

3926 

75  57  32 

3934 

Fomalhaut 

E. 

no     7     9 

3252 

108  42     I 

3247 

107  16 

47 

3241 

105  51   26 

3236 

23 

Regulus 

W. 

84  50     I 

3053 

86   19     8 

3050 

8:^  48 

19 

3046 

89  17  35 

304a  1 

1 

XVI. 


MAY,  1910. 


89 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1" 

Name  and  Direction 
of  Object. 

Midnight 

P.L. 

of 
Diff. 

XVh 

P.L. 

of 
Diff. 

XVIIIh 

P.L. 

of 
Diff. 

XXIb 

P.L. 

of 

Diff. 

e         f         •« 

0           »           w 

•               »              H 

0       t 

„ 

15 

Spica 

E. 

59  48  54 

2798 

58  14  23 

1813 

56  40  13 

2S28 

55     6 

22 

2844 

Antares 

E. 

105  40  18 

2783 

104     5  a8 

2798 

I02  30  57 

2812 

100  56 

45 

2826 

i6 

Sun 

W. 

100  29  12 

3233 

loi  54  42 

3246 

103  19  57 

3259 

104  44 

57 

3271 

Mars 

W. 

56  22  19 

31x0 

57  50  17 

3132 

59  17  59 

3134 

60  45 

27 

3145 

Pollux 

W. 

43  3a  32 

2890 

45     5     3 

2901 

46  37  20 

9912 

48     9 

23 

2923 

Jupiter 

E. 

29  26     2 

1888 

27  53  28 

2902 

26  21    12 

29x6 

24  49 

14 

2931 

Spica 

E. 

47  21   53 

2915 

45  49  54^ 

2929 

44  18  12 

9942 

42  46 

47 

2956 

Antares 

E. 

93   10     7 

2891 

91  37  36 

2903 

90     5  21 

2914 

88  33 

21 

2925 

I? 

Sun 

W. 

III  46  36 

3323 

113  10  20 

3333 

"4  33  53 

3342 

115  57 

15 

3351 

Mars 

W. 

67  59  30 

3198 

69  25  42 

3207 

70  51  43 

3215 

72  17 

34 

3223 

Pollux 

W. 

55  46  21 

2972 

57   17     9 

2980 

58  47  47 

2988 

60  18 

14 

2996 

Spica 

E. 

35   13  50 

3021 

33  44     3 

3034 

32   14  33 

3047 

30  45 

19 

306X 

Antares 

E. 

80  56  38 

2975 

79  25  54 

2984 

77  55  21 

;J992 

76  24 

59 

3000 

i8 

Sun 

W. 

122  51   50 

3387 

124  14  21 

3394 

125  36  44 

3400 

126  59 

I 

3404 

Mars 

W. 

79  24  31 

3259 

80  49  30 

3265 

82  14  22 

3270 

83  39 

8 

3275 

Pollux 

W. 

67  48   16 

3029 

69   17  53 

3034 

70  47  23 

3040 

72   16 

46 

3045 

Regulus 

W. 

31  45   16 

3079 

33   13  51 

3081 

34  42  24 

3082 

36  10 

56 

3083 

Spica 

E. 

23  23  44 

3146 

21   56  29 

3168 

20  29  42 

3193 

19     3 

25 

3220 

Antares 

E. 

68  55  26 

3034 

67  25  56 

3040 

65  56  34 

3046 

64  27 

18 

3051 

a  Aquilae 

E. 

113  40  17 

4024 

112  29     I 

4008 

III    17  29 

3993 

no     5 

42 

3979 

19 

Mars 

W. 

90  41   36 

3296 

92     5  52 

3299 

93  30     5 

3302 

94  54 

14 

3304 

Pollux 

W. 

79    42    22 

3063 

81   II   16 

3066 

82  40     7 

3068 

84     8 

55 

3070 

Regulus 

W. 

43  33     5 

3091. 

45     I  25 

3092 

46  29  44 

3093 

47  58 

I 

3094 

Antares 

E. 

57     2  26 

3072 

55  33  42 

3075 

54     5     2 

3078 

52  36 

26 

3081 

a  Aquilae 

E. 

104     3  52 

3928 

102  51.     I 

3921 

loi  38     3 

391 5 

100  24 

58 

39091 

20 

Mars 

W. 

loi   54  29 

33" 

103  18  28 

3312 

104  42  26 

3312 

106     6 

24 

3312 

Pollux 

W. 

91  32  23 

3077 

93     I     I 

3078 

94  29  38 

3078 

95  58 

15 

3078 

Regulus 

W. 

55  19  18 

3096 

56  47  33 

3096 

58  15  48 

3095 

59  44 

4 

3094 

Jupiter 

W. 

19     5  37 

3105 

20  33  40 

3099 

22     I  51 

3095 

23  30 

7 

3091 

Antares 

E. 

45  14     8 

3091 

43  45  47 

3092 

42   17  28 

3093 

40  49 

10 

3095 

a  Aquilae 

E. 

94  18  17 

3889 

93     4  46 

3888 

91  51   14 

3887 

90  37 

41 

3886 

21 

Mars 

W. 

113     6  20 

3307 

114  30  23 

3306 

"5  54  27 

3304 

117  18 

33 

3302 

Pollux 

W. 

103  21   27 

3073 

104  50     9 

3072 

106   18  53 

3070 

107  47 

39 

3068 

Regulus 

W. 

67     5  41 

3087 

68  34     6 

3085 

70     2  33 

3083 

71  31 

3 

3081 

Jupiter 

W. 

30  52  27 

3076 

32  21     6 

3073 

33  49  48 

3070 

35  18 

34 

3068 

Antares 

E. 

33  28     0 

3099 

31   59  49 

3100 

30  31  39 

3101 

29     3 

31 

3102 

a  Aquilae 

E. 

84  29  58 

3893 

83   16  31 

3896 

82     3     7 

3901 

80  49 

48 

3906 

22 

Pollux 

W. 

115   12     8 

3056 

116  41   II 

3053 

ii8   10  18 

3050 

119  39 

29 

3047 

Regulus 

w. 

78  54  19 

3067 

80  23     8 

3064 

81   52     I 

3060 

83  20 

59 

3057 

Jupiter 

w. 

42  43   19 

3052 

44  12  28 

3048 

45  41  41 

3044 

47   10 

59 

3040 

Spica 

w. 

25     4  48 

3144 

26  32     4 

3133 

27  59  34 

3122 

29  27 

17 

31X2 

a  Aquilae 

E. 

74  44  47 

3944 

73  32   12 

3955 

72   19  47 

3967 

71     7 

35 

3980 

Fomalhaut 

E. 

104  25  59 

3231 

103     0  26 

3225 

loi  34  46 

3220 

100     9 

I 

,a.4 

23 

Regulus 

W. 

90  46  56 

3038 

92   16  22 

3033 

93  45  54 

3029 

95  15 

31 

3024 

90 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.  L. 

P.  L. 

P.  L. 

P,L.   1 

o§ 

Name  and  Direction 

Noon. 

of 

Illh 

of 

Vlh 

of 

IXh 

of      ' 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

23 

Jupiter 

W. 

0      »      •» 
48  40  22 

3037 

0                »                M 

50     9  49 

3033 

0        .        » 

51  39  21 

3029 

0 

53 

8 

58 

3024 

.  Spica 

W. 

30  55  13 

3102 

32  23  20 

3093 

33  51   38 

30S5 

35 

20 

6 

3077 

aAquilae 

E. 

69  55  36 

3995 

68  43  52 

40x1 

67  32  23 

40S8 

66 

21 

II 

4048 

Fomalhaut 

E. 

98  43     9 

3209 

97   17   11 

3205 

95  51     8 

3200 

94 

24 

59 

3195 

a  Pegasi 

E. 

1x6  52   16 

3547 

115  32  44 

3532 

114  12  55 

3516 

112 

52 

49 

3501  1 

24  1  Regulus 

W. 

96  45   14 

3019 

98   15     3 

30x5 

99  44  57 

3010 

lOI 

14 

57 

3005 

Jupiter 

W. 

60  38  26 

3001 

62     8  37 

2997 

63  38  54 

2992 

65 

9 

17 

2936 

,  Spica 

W. 

42  44  47 

3041 

44   14     9 

3034 

45  43  39 

3027 

47 

13 

18 

3020 

a  Aqiiilae 

E. 

60  30  32 

4174 

59  21  41 

4206 

58   13  21 

424  X 

57 

5 

34 

4280  1 

Fomalhaut 

E. 

87  12  51 

3173 

85  46     9 

3169 

84  19  23 

3x64 

82 

52 

31 

3x60 ; 

n  Pegasi 

E. 

106     8  27 

3438 

104  46  54 

3427 

103  25     8 

3417 

102 

3 

II 

3407 ' 

25  1  Regulus 

W. 

108  46  36 

2978 

no  17  16 

2973 

III  48     3 

2967 

113 

18 

57 

2961 

Jupiter 

W. 

72  42  54 

2959 

74  13  58 

2953 

75  45  10 

2947 

77 

16 

30 

2941 

Spica 

W. 

54  43  40 

2986 

56   14   10 

9980 

57  44  48 

2973 

59 

15 

35 

2966 

!  Fomalhaut 

E. 

75  37     2 

3x42 

74     9  43 

3139 

72  42  21 

3136 

71 

14 

55 

3133 

a  Pegasi 

E. 

95  10  44 

3365 

93  47  47 

3357 

92  24  41 

3350 

91 

I 

27 

3343 

26     Jupiter 

W. 

84  55     7 

2908 

86  27   16 

29OX 

87  59  33 

2894 

89 

31 

59 

2887 

j  Spica 

W. 

66  51  42 

2930 

68  23  23 

2923 

69  55  13 

29x5 

71 

27 

13 

2907' 

Antares 

W. 

21     2   13 

2971 

22  33     2 

2958 

24     4     7 

2945 

25 

35 

29 

2933 

Fomalhaut 

E. 

63  57     0 

3x23 

62  29  18 

3x22 

61     I  35 

3122 

59 

33 

52 

3X21 

a  Pegasi 

E. 

84     3  29 

33x6 

82  39  36 

33" 

81   15  38 

3308 

79 

51 

36 

3305 

27     Jupiter 

W. 

97  16  33 

2849 

98  49  57 

2841 

100  23  32 

2832 

lOI 

57 

18 

a824 

'  Spica 

W. 

79     9  43 

2867 

80  42  45 

2859 

82  15  57 

2850 

83 

49 

20 

aB4i 

Antares 

W. 

33  16     5 

2876 

34  48  54 

2866 

36  21   56 

2856 

37 

55 

II 

t84S 

Fomalhaut 

E. 

52  15  28 

3131 

50  47  56 

3136 

49  20  30 

3x42 

47 

53 

10 

3148 

a  Pegasi 

E. 

72  50  37 

3295 

71  26  20 

3295 

70     2     3 

3296 

68 

37 

47 

3298 

a  Arietis 

E. 

114  47.  27 

2963 

113   16  28 

2952 

III  45  14 

2941 

no 

13 

47 

2930 

28 

Jupiter 

W. 

109  48  55 

2780 

III  23  49 

2770 

112  58  56 

2760 

114 

34 

16 

«75i 

Spica 

W. 

91   39     9 

«795 

93   13  43 

2785 

94  48  29 

2775 

96 

23 

29 

2766 

Antares 

w. 

45  44  47 

2795 

47   19  22 

2784 

48  54   II 

2773 

50 

29 

14 

«7«3 

a  Pegasi 

E. 

61   37  10 

33x9 

60  13  20 

3327 

58  49  39 

3336 

57 

26 

9 

3346 

a  Arietis 

E. 

102  33     6 

2876 

loi     0  17 

2866 

99  27   14 

2855 

97 

53 

57 

2845 

Sun 

E. 

131  42     9 

31x9 

130  14  22 

3109 

128  46  23 

3098 

127 

18 

II 

3087 

29 

Spica 

W. 

104  21  44 

27x4 

105  58     5 

2703 

107  34  40 

2692 

109 

II 

31 

2681 

Antares 

W. 

58  28     3 

270/ 

60     4  33 

2695 

61  41   19 

2684 

63 

18 

20 

2672 

a  Pegasi 

E. 

50  32  30 

3433 

49   10  51 

3459 

47  49  41 

3488 

46 

29 

4 

35*2 

a  Arietis 

E. 

90     4     5 

2790 

88  29  24 

2779 

86  54  28 

2768 

85 

19 

18 

2757 

Sun 

1 

E. 

119  53  47 

3030 

118  24   II 

3018 

116  54  21 

3006 

"5 

24 

15 

2993 

1 
30     Antares 

W. 

71   27  29 

26X1 

73     6     9 

2598 

74  45     7 

2585 

76 

24 

22 

2572 

I  nArietis 

E. 

77  19  47 

2701 

75  43     8 

2690 

74     6  15 

2679 

72 

29 

7 

2668 

Sun 

E. 

107  49  49 

2929 

106   18     6 

2916 

104  46     7 

2902 

103 

13 

50 

2887 

31 

Antares 

W. 

84  45     9 

2506 

86  26  14 

2492 

88     7  38 

2478 

89 

49 

22 

2464 

a  Arietis 

E. 

64  19  48 

2615 

62  41   14 

2605 

61     2  26 

2596 

59 

23 

25 

2586 

Sun 

1 

E. 

95  27  52 

2816 

93  53  45 

2801 

92   19   19 

2787 

90 

44 

34 

2772 

XVIIL 
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1 

GREEN^^ 

^ICH  ME/ 
[AR  DISTA> 

ln  time. 

i 

LU> 

P.  L. 

rcES. 

p.  L. 

i. 

p.  L. 

p.  L. 

^  2        Name  and  Direction 

Midnight. 

of 

xv 

of 

XVIII 

h 

of 

XXIh 

of 

^  1              of  Object. 

Q       ' 

] 

Diflf. 

Diff. 

Diff. 

Diff. 

1  23  '  Jupiter 

W. 

0           '           w 

54  38  41 

3020 

56     8  29 

3016 

e         t 

57  38 

22 

301 1 

0           r           w 

59     8  21 

3006 

Spica 

W. 

36  48  44 

3069 

38   17  31 

3062 

39  46 

28 

3055 

41    15  33 

3048 

;  aAquilae 

E. 

65  10  19 

4069 

63  59  47 

4097 

62  49 

37 

41x7 

61   39  51 

4x44 

!            Fomalhaut 

E. 

92  58  44 

319X 

91  32  24 

3x86 

90     5 

58 

3x82 

88  39  27 

3x78 

'         1  a  Pegasi 

E. 

III  32  26 

3487 

no   II  48 

3474 

108  50 

55 

3462 

107  29  48 

3450 

1  24      Kegulus 

W. 

102  45     4 

3000 

104   15   17 

2995 

105  45 

36 

2989 

107   16     3 

2984  1 

Jupiter 

W. 

66  39  47 

•981 

68   10  23 

2976 

69  41 

6 

2970 

71   II   56 

2964  1 

,            Spica 

W. 

48  43     6 

3014 

50   13     2 

3007 

51   43 

6 

3000 

53   13   19 

2993 

'             a  Aquilae 

E. 

55  58  23 

43M 

54  51   51 

4368 

53  46 

I 

44x8 

52  40  56 

4474 

.  Fomalhaut 

E. 

81  25  34 

3157 

79  58  33 

3153 

78  31 

27 

3149 

77     4   17 

3145 

a  Pegasi 

E. 

100  41     2 

3398 

99   18  43 

3388 

97  56 

13 

3379 

96  33  33 

3372 

25      Regulus 

W. 

"4  49  59 

8955 

116  21     8 

2949 

117  52 

25 

2943 

119  23  49 

2938 

Jupiter 

W. 

78  47  57 

2935 

80   19  32 

2928 

81   51 

15 

2921 

83  23     7 

29x5 

Spica 

W. 

60  46  30 

a959 

62   17  35 

2952 

63  48  48 

2945 

65  20   10 

2937 

I  Fomalhaut 

E. 

69  47  26 

3131 

68   19  53 

3129 

66  52 

18 

3126 

65  24  40 

3124 

'  a  Pegasi 

E. 

89  38     5 

3337 

88   14  36 

3331 

86  51 

0 

3325 

85  27   17 

3320 

26     Jupiter 

W. 

91     4  35 

2880 

92  37  20 

2873 

94   10 

14 

2865 

95  43  18 

2857 

spica 

W. 

72  59  23 

2899 

74  31  43 

2891 

76     4 

12 

2883 

77  36  52 

2875 

Antares 

W. 

27     7     6 

2921 

28  38  59 

2909 

30  II 

7 

2898 

31  43  29 

2887 

Fomalhaut 

E. 

58     6     8 

3iaa 

56  38  25 

3124 

55  10 

43 

3x26 

53  43     4 

3128 

a  Pegasi 

E. 

78  27  30 

33oa 

77     3  20 

3300 

75  39 

8 

3298 

74  14  53 

3296 

27     Jupiter 

W. 

103  31   15 

2815 

105     5  23 

2807 

106  39 

42 

2798 

108  14  13 

2789 

1  Spica 

W. 

85  22  55 

2832 

86  56  41 

2824 

88  30 

38 

28x5 

90     4  47 

2805 

1  Antares 

W. 

39  28  40 

a835 

41     2  22 

2825 

42  36 

17 

2815 

44   10  25 

2805 

1  Fomalhaut 

E. 

46  25  59 

3157 

44  58  58 

3x68 

43  32 

10 

3180 

42     5  37 

3x93 

1  a  Pegasi 

E. 

67  13  32 

3300 

65  49  19 

3303 

64  25 

II 

3307 

63     I     8 

33x2 

'  aArietis 

E. 

108  42     6 

2990 

107  10  12 

2909 

105  38 

4 

2898 

104     5  42 

2887 

28 

Jupiter 

W. 

116     9  48 

2741 

117  45  34 

2731 

119  21 

32 

2721 

120  57  44 

2710 

Spica 

W. 

97  58  41 

^56 

99  34     6 

2746 

lOI      9 

45 

2735 

102  45  38 

2725 

Antares 

W. 

,52     4  31 

«75a 

53  40     2 

2741 

55  15 

48 

2730 

56  51  48 

27x9 

a  Pegasi 

E. 

56     2  51 

3359 

54  39  48 

3374 

53  17 

2 

3391 

51   54  35 

3410 

aArietis 

E. 

96  20  27 

a834 

94  46  43 

2823 

93  12 

45 

2812 

91  38  32 

,80, 

Sun 

E. 

125  49  46 

307« 

124  21     7 

3065 

122  52 

15 

3053 

121   23     8 

3042 

29 

Spica 

W. 

no  48  36 

8670 

112  25  57 

2659 

114     3 

32 

2647 

115  41   23 

2636 

Antares 

W. 

64  55  37 

2660 

66  33   10 

2648 

68   II 

0 

2636 

69  49     6 

2624 

a  Pegasi 

E. 

45     9     4 

3561 

43  49  47 

3606 

42  31 

19 

3657 

41   13  46 

37X3 

a  Arietis 

E. 

83  43  53 

2746 

82     8   14 

2735 

80  32 

20 

2723 

78  56   II 

27X2 

Sun 

E. 

"3  53  54 

2981 

112  23   17 

2968 

no  52 

24 

2955 

109  21   15 

2942 

30 

Antares 

W. 

78     3  55 

a559 

79  43  46 

2546 

8 1-  23 

55 

2533 

83     4  23 

2520 

a  Arietis 

E. 

70  51  44 

2657 

69   14     7 

2646 

67  36 

15 

2636- 

65  58     9 

2625 

Sun 

E. 

loi  41   14 

2873 

100     8  21 

2859 

98  35 

10 

2845 

97     I  40 

2831 

31 

Antares 

W. 

91  31  25 

2450 

93   13  48 

2437 

94  56 

30 

2423 

96  39  32 

2409 

a  Arietis 

E. 

57  44  II 

2577 

56     4  45 

2569 

54  25 

7 

2562 

52  45   19 

2555 

1 

i 

Sun 

E. 

89     9  29 

2757 

87  34     5 

2742 

85  58 

21 

2727 

84  22   17 

27X3 

92 


JUNE,  1910. 


AT  GREENWICH  APPARENT  NOON. 


I 


I    ^ 


Wed.  I 

Thur.  2 

Frid.   I  3 

! 

Sat.     I  4 

SUN.\  5 

Mon.  ;  6 


I 


Tues. 
Wed. 
Thur. 


I 


lO 


Frid. 
Sat.     I  1 1 
SUN.    12 


Mon.  j  13 
Tues.  I  14 
Wed.  '  15 

I 
Thur.  I  16 
Frid.   I  17 
Sat.     ,  18 

SUN. ;  19 
Mon.  ]  20 
Tues.  !  21 

Wed.  I  22 
23 
24 


Thur. 
Frid. 


Sat.  1 25 
SUN.  26 
Mon.   I  27 


Tues. 
Wed. 
Thur. 

Frid. 


THE  SUN'S 


Apparent 
Right  Ascension. 

Diff.  for 
X  Hour. 

h      m         8 

4  33  50.08 
4  37  55.62 
4  42     1.58 

s 

10.222 

10.239 
10.256 

4  46     7-95 
4  50  14.70 
4  54  21.80 

10.272 
10.287 
10.301 

4  58  29.23 

5  2  36.96 
5     6  44.97 

10.314 
10.327 
10.338 

5  10  53.24 
5  15     1.74 
5  19  10.45 

10.349 
10.358 
10.367 

5  23  19.34 
5  27  28.38 
5  31  37.56 

10.374 
10.380 
10.385 

5  35  46.85 
5  39  56.24 
5  44     5.70 

10.389 
10.392 
10.395 

5  48  15.21 
5  52  24.75 
5  56  34.29 

10.396 
10.396 
10.396 

6     0  43.82 

6     4  53.31 
6     9     2.75 

10.395 
10.393 
10.390 

6  13  12.11 
6  17  21.38 
6  21  30.53 

10.387 
10.382 
10.377 

6  25  39  55 
6  29  48.43 
6  33  57.14 

10.371 
10.365 
10.357 

6  38     5.64 

10.349 

Apparent 
Declination. 


N.2I 
22 
22 


58  29.4 

6  42.1 
14  31.8 


22  21  58.2 

22  29  I.I 

22  35  40.5 

22  41  56.2 

22  47  48.1 

22  53  15-9 


22 


58  19.4 
23  2  58.6 
23  7  13.5 

23  II  4.1 
23  14  30.0 
23  17  31.2 


23 
23 
23 


20 
22 


7-7 
19.6 

24  6.7 


23  25  28.9 

23  26  26.4 

23  26  59.2 

23  27  7.2 

23  26  50.4 

23  26  8.8 

23  25  2.4 

23  23  31.4 

23  21  35.7 

23  19  15-4 

23  16  30.5 

23  13  21.2 


Diff.  for 
X  Honr. 


+  20.99 
20.04 
19.07 

+  18.10 
17.12 
16.14 

+  15.15 
14.15 

13.14 

+  12.13 
II. 12 
10.10 

+  9.08 
8.05 
7.02 

+  6.00 
4.97 
3.94 

+     2.91 

1.87 

+    0.84 

-  0.19 
1.22 
2-25 

-  3.28 
4.31 
5.34 

-  6.36 

7.39 
8.40 


N.23        9    47.5  I  -     9.41 


Semi- 
diameter. 


5  48.02 
5  47.87 
5  47.73 


5  47.59 
5  47.46 
5  47.34 

5  47.22 
5  47.11 
5  47.00 

5  46.90 
5  46.80 

5  46.72 

5  46.62 

5  46.54 
5  46.46 

5  46.38 
5  46.31 
5  46.24 

5  46.18 
5  46.12 
5  46.07 

5  46.02 

5  45.97 
5  45.92 

5  45.88 
5  45.84 
5  45.80 


45.76 
45.73 
45.71 


15  45.69 


Sidereal 

Time  of 

Semi- 
diameter 

Passing 
Meridian 


68.34 
68.40 
68.46 

68.51 
68.56 
68.60 

68.65 
68.69 
68.73 

68.76 
68.79 
68.82 

68.85 
68.87 
68.89 

68.91 
68.92 
68.93 

68.94 
68.94 
68.95 

68.95 
68.94 
68.93 

68.92 
68.90 

68.88 

68.86 
68.83 
68.80 

68.76 


Equation  of 

Time, 

to  be  , 

Sabtracted    | 

from         I 


Added  to 

Apparent       Diff.  for 
Time.  i  Hoar. 


J_ 


2  31.02  I  0.365 

2  22.06  ]  0.382 

2  12.67  '  0.399 

I 

2  2.88  '  0.415 

I  52.73  j  0.430 

I  42.23  I  0.445 

I  31.38 1  0.458 

I  20.22  '  0.470 

I  8.79 ,  0.481 


o  57.11     0.491 
o  45.21  '  0.500 

o  33.10     0.508 

I 

o  20.80    0.515 
o     8.35  I  0.521 


4.23    0.526 

16.93 ,  0.531 
29.73 1  0.534 

42.60     0.537 

1 

55.51  j  0.538 

8.45    0.539 

21.391  0.539 


I  34.32 1  0.538 

I  47.22  I  0.536 

2  0.07  .  0.533 

2  12.84  0.529 

2  25.52  I  0.525 

2  38.09  I  0.520 

I 

2  50.52  ,  0.515 

3  2.80  0.508 
3  14.92  I  0.500 

3  26.85'  0.491 


NoTB.— The  mean  time  of  semidiameter  passing  the  meridian  may  be  found 
The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates 
sign  —  indicates  that  north  declinations  are  decreasing. 


by  subtracting  o*.t9  from  the  sidereal  time. 
that  north  declinations  are  increasing;  the 
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! 
1 

AT  GREENWICH  MEAN  NOON. 

1 

1 

•3 
§ 

5 

THE  SUN'S 

Equation  of 

Time, 

to  be 

Added  to 

Diff.  for 
z  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Diff.  for 
I  Hour. 

Apparent 
Declination. 

Diff.  for 
1  Hour. 

Subtracted 

from 
Mean  Time. 

Wed. 
Thur. 
Frid. 

I 
2 
3 

h      m       s 

4  33  50-49 
4  37  5601 
4  42    1.95 

s 
10.221 
10.239 
10.256 

0        .       •» 

N.2I  58  30.3 

22      6    42.9 
22    14    32.4 

+  20.99 
20.04 
19.07 

m       8 
2    31.02 
2    22.05 
2    12.66 

s 

0.365 
0.382 
0.399 

h      m       s 

4  36  21.51 
4  40  18.06 
4  44  14.62 

'  Sat. 
SUN 
Mon. 

4 
5 
6 

4  46   8.29 
4  50  15.01 
4  54  22.08 

10.272 
10.287 
laaoi 

22    21    58.7 
22    29       1.6 
22    35    41.0 

+  18.10 
17.12 
16.14 

2       2.88 

I  52.73 

I  42.22 

0.415 
0.430 
0.445 

4  48  11.18 
4  52     7.74 
4  56     4.30 

Tues. 
Wed. 
Thur. 

9 

4  58  29.48 

5  2  37.18 
5     6  45.16 

10.314 
10.327 
10.338 

22    41    56.7 
22    47    48.4 
22    53    16.0 

+  15.15 
14.15 

13.14 

I  31.38 

I  20.23 

I    8.80 

0.458 
0.470 
0.481 

5    0    0.85 
5     3  57.41 
5     7  53.96 

Frid. 

Sat. 

SUN 

10 
II 
12 

5  10  53.40 

5  15     1-87 
5  19  10.54 

10.349 
10.358 

10.367 

22  58    19.5 

23  2    58.7 

23     7  136 

+  12.13 
II. 12 
10.10 

0  57.12 
0  45.21 
0  33.10 

a49i 
0.500 
0.508 

5  11  50.52 
5  15  47.08 
5  19  43.64 

Mon. 
Tues. 

13 

14 

5  23  19.39 
5  27  28.40 
5  31  37-54 

10.374 
10.380 
10.385 

23    II       4.1 
23    14    30.0 
23    17    31.2 

+     9.08 
8.05 
7.02 

0  20.81 
0    8.36 

0.515 
0.521 
0.526 

5  23  40.20 
5  27  36.76 
5  31  33.32 

Wed.  1  15 

0     4.22 

Thur.    1 6 
Frid.     17 
Sat.       18 

5  35  46.80 
5  39  56.15 
5  44     5-57 

10.389 
10.392 
10.395 

23    20      7.7 
23    22    19.5 

23  24     6.6 

+     6.00 
4.97 
3.94 

0  16.92 
0  29.72 
0  42.58 

0.531 
0.534 
0.537 

5  35  2988 
5  39  26.43 
5  43  22.99 

SUN   19 
Mon.     20 
Tues.    21 

5  48  15-04 
5  52  24.54 
5  56  34.05 

10.396 
10.396 
10.396 

23  25  28.9 
23  26  26.4 
23  26  59.2 

+     2.91 

1.87 
+     0.84 

0  55-49 

1  8.43 
I  21.38 

0.538 

0.539 
0.539 

5  47  19.55 
5  51   16.11 
5  55  12.67 

Wed.    22 
Thur.    23 
Frid.     24 

6    0  43.54 

6     4  52.99 
6     9     2.39 

10.395 
10.393 
10.390 

23  27     7.2 
23  26  50.4 
23  26     8.8 

-      0.19 
1.22 
2.25 

I  34-32 

1  47.21 

2  0.05 

0.538 
0.536 
0.533 

5  59     9.22 

6  3     578 
6     7     2.34 

Sat.       25 
SUN   26 
Mon.  '  27 

1 

6  13  11.72 
6  17  20.95 
6  21  30.06 

10.387 

10.382 

10.377 

23  25     2.5 
23  23  31.5 
23  21   35.9 

-     3.28 
4.31 

5.34 

2  12.82 
2  25.49 
2  38.05 

0.529 
0.525 
0.520 

6  10  58.90 
6  14  55.46 
6  18  52.01 

Tues. 
Wed. 
Thur. 

28 
29 
30 

6  25  39.05 
6  29  47.90 
6  33  56.57 

10.371 
10.365 
10.357 

23  19  15-7     -  6.36 
23  16  30.9  1        7.39 
23   13  21.7          8.40 

2  50.48 

3  2.77 
3  14.88 

0.515 
0.508 
0.500 

6  22  48.57 
6  26  45.13 
6  30  41.69 

Frid. 

31 

6  38     5.04 

10.349 

N.23     9  48.0 

-     9.41 

3  26:80 

0.491 

1. 

ations  are 

6  34  38.24 

Note.— The  se 

The  si 

incr 

midiameter  for  mes 
gn  +  prefixed  to  tb 
easing ;  the  sign  —  i 

in  noon  may 
e  hourly  cha 
ndicates  th; 

be  assumed  the  sair 
nge  of  declination  i 
It  north  declinations 

e  as  that  fo 
ndicates  th 
are  decreas 

r  apparent  nooi 
at  north  declin 
ing. 

Diff.  for  I  Hour, 
+  9"  8565. 
(Table  III.) 
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III. 


AT  GREENWICH  MEAN  NOON. 


lO 

II 

12 

13 
15  I 

i6 

17  , 
i8 

20 

21     i 

22 
23 

24    I 

25 
26 
27 

2& 
29 
30 

31 


52 

53 
54 

55 
56 
57 

58 
59 
60 

61 
62 
63 

64 

65 
66 

67 
68 
69 

70 
71 
72 

73 
74 
75 

76 
77 

7« 

79 
80 

81 

182 


THE   SUN'S 


TRUE  LONGITUDE. 


V 


70 
71 
72 


6     0.3 

3  29.3 
o  57.6 


5  54-5 
3  23.4 
o  51-5 


72  58  25.2       58  19.0 

73  SS  52.1  I    SS  45-7 

74  53  i8-3  I    53  ii.7 


75  50  43-7 

76  48     8.2 

77  45  31.8 

78  42  54-5 

79  40  16.3 

80  37  37.1 

81  34  57.0 

82  32  15.9 

83  29  33.9 


I 


50 

48 

45 

42 
40 

37 

34 
32 
29 


36.9 

1.2 

24.6 

47.2 

8.8 

29.4 

49.1 

7.8 

25.7 


84  26  51. 1  \  26  42.7 

85  24     7-5  1  23  58.9 

86  21   23.1   !  21    14.3 

87  18  38.0  18  29.0 

88  15  52.2  ]  15  43.1 

89  13     5.9  12  56.6 

I 

90  10  19.2  I  10     9.6 

91  7  32.0  ,  7  22.3 

92  4  44-5  i  4  34-6 

93  I   56.8  ,  I  46.7 

93  59     8.9  58  58.6 

94  56  21.0  I  56  10.5 

95  53  33-1  53  22.5 

96  50  45-3  50  34-5 

97  47  57.7  47  46.7 

98  45  10.2  44  59.0 


Diff.  for 
I  Hour. 


143-72 
143.69 

143-67 

143.64 
143-61 
143.57 

M3-54 
M3-50 
143-47 

143-43 
143-39 
143-35 

143.31 
M3-27 
143.23 

143-19 
143.17 
143.14 

143.11 
143.08 
143.06 

143.04 
143-03 
143.02 

143-01 
143-01 
143-01 

143-01 
143-02 
143-02 

143-02 


LATITUDE. 


-0.77 
0.69 
0.58 

—  0.46 
0.32 

o.i8 

—  0.03 
-f-  o.ii 

0.22 

+  0.31 
0.39 
0.42 

+  0-43. 
0.41 

0-35 

+  0.28 

0.19 

+  0.08 

—  0.03 
0.15 
0.27 

—  0.38 
0.48 
0-57 

—  0.62 
0.64 
0.65 

—  0.61 
0.56 
0.47 

-0-34 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


0.006  1328 
0.006  1988 
0.006  2628 

0.006  3246 
0.006  3841 
0.006  4412 

0.006  4958 
0.006  5478 
0.006  5973 

0.006  6443 
0.006  6889 
0.006  7312 

0.006  7714 
0.006  8096 
0.006  8458 

0.006  8801 
0.006  9126 
0.006  9435 

0.006  9727 
0.007  0003 
0.007  0264 

0.007  0510 
0.007  0741 
0.007  0958 

0.007  1 161 
0.007  1349 
0.007  1520 

0.007  1^74 
0.007  18 10 
0.007  1927 

0.007  2023 


Diff.  for 
I  Hour. 


+  27.8 
27.1 
26.2 

+  25.3 
24.3 
23.3 

+  22.3 
21.2 
2a  I 

+  19. 1 

18. 1 

17.2 

+ 16.3 

15.5 
14.7 

+ 13.9 

13-2 

12.5 

-f  II.8 

11. 2 
10.5 

+    9.9 

9-3 

8.8 

+    8.2 

7-5 
6.7 

+  5.9 
5.2 
4-4 

+    3-5 


Note.— The  numbers  in  column  A  correspond  to  the  true  equinox  of  the  date;  in  cohimn  A'  to  the  mean 
equinox  of  January  o*i.o. 


Mean  Time 

of 

Sidereal  Noon. 


h      m         s 

9  20  27.86 

9  16. 31.95 

9  12  36.04 

9  8  40.13 

9  4  44-21 
9  o  48.30 

8  56  52.39 

8  52  56.48 

8  49  0.57 

8  45  4-65 

8  41  8.74 

8  37  12.83 

8  33  16.91 

8  29  21.00 

8  25  25.09 

8  21  29.18 

8  17  33-27 

8  13  37.35 

8  9  4^-44 
8  5  45-53 
8  I  49.62 

7  ^1   53-71 

7  53  57-79 

7  50  1.88 


7  46 
7  42 
7  38 


5-97 
10.05 
14.14 


7  34  18.23 

7  30  22.32 

7  26  26.41 

17  22  30.50 


Diff.  for  I  Hour, 
—  9\8296. 
(Table  II.) 
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GREENWICH  MEAN  TIME. 


1^ 

THE 

MOON'S 

o 

!   ^ 

1 

SBMIDIAMETER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight 

NOOQ. 

Diflf.  for 
1  Hour. 

Midnight 
»         i» 

58  57-9 

59  40.0 

60  15.5 

Diff.  tor 
I  Hoar. 

-f    1.82 
1.64 
1.28 

Meridian  of 
Greenwich. 

h        m 

19  22.9 

20  II. 8 

21  2.4 

Diff.  for 
I  Hour. 

m 

2.02 
2.06 
2.16 

Noon. 

I 

2 

3 

15  59.6 

16  II. 5 
16    22.2 

16       5.6 
16    17.I 
16    26.8 

58  35.8 

59  195 
59  58.8 

+  1.85 
1.76 
1.48 

d 
23.3 

24-3 
25.3 

4 
5 
6 

16    30.6 

16    35.5 
16    36.2 

16  33-5 
16  36.4 
16  34-7 

60  29.6 
60  47.8 
60  50.1 

+  1.04 
+  0.44 
—  0.26 

60  40.5 
60  51.1 
60  44.8 

+    0.76 

+  o.ro 
—  0.62 

21  55-9 

22  53.2 

23  54-3 

2.31 
2.47 
2.61 

26.3 

27.3 
28.3 

7 
8 

!     9 

j 

16    32.1 
16    23.8 
16    II.9 

16  28.4 
16  18.2 
16     5.1 

60  35-3 
60     4.6 
59  21.1 

-0.95 

1.57 
2.01 

60  21.8 

59  44-2 
58  56.0 

-  1.28 
1.81 
2.15 

6 
0  57.8 

2       0.9 

2.66 
2.58 

29.3 
0.9 
1.9 

lO 

II 

12 

15  57-9 
15  43.0 
15  28.5 

15  50-4 
15  35-6 
15  21.7 

58  29.5 
57  34-8 
56  41-7 

-2.24 
2.27 
2.12 

58     2.2 

57     7-8 
56  16.9 

-2.28 
2.21 
2.00 

3     I.I 

3  56.6 

4  47.0 

2.42 
2.21 

2.00 

2.9 

3-9 
4.9 

13 

15 

15  154 
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0.188 

23 

20 

28  38.82 

a.3o6(; 

23 

56 

52.2 

6.630    , 

1     "^ 

L.. 

i8 

38  49.76 

a. 334 5 

S.26 

33   19.5 

-0.045 

24 

20 

30  57.16 

2.3044 

S.23 



50 

10.4 

6.763    ' 

, 
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' 

GREENWICH 

MEAN 

TIME. 

1 

THE  MOON'S 

RIGHT  ASCENSION  AND  DECLINATION, 

1 

Hoar. 

Right 

Diflf.  for 

Declination. 

Dili,  for 

Hour. 

Right 

Diflf.  for 

Declination. 

Diff.for 

1 

1 

Ascension. 

z  Minute. 

z  Minute. 

A 

scension. 

I  Minute. 

I  Minute. 

1 

1 

SATURDAY  25 

MONDA\ 

'    27. 

' 

h 

ra 

s 

s 

• 

• 

" 

" 

h 

m         s 

•s 

0 

' 

•• 

" 

o 

20 

30 

57-16 

2.3044 

S.23 

50 

10.4 

6.763 

0 

22 

18      8.53 

2. 1582 

S.16 

6 

40.9 

12. 19B 

I 

20 

33 

15.35 

2.3019 

23 

43 

20.6 

6.897 

I 

22 

20    17.93 

a. 1553 

54 

26.3 

i2.a88 

2 

20 

35 

33.39 

9.8994 

23 

36 

22.8 

7.029 

2 

22 

22    27.16 

a. 1524 

42 

6.4 

ia.376 

.      3 

20 

37 

51.28 

2.2968 

23 

29 

17. 1 

7.160 

3 

22 

24    36.22 

a. 1496 

29 

41.2 

ia.46j 

4 

20 

40 

9.01 

2.294a 

23 

22 

3.6 

7.291 

4 

22 

26    45.11 

2.1468 

17 

10.8 

ia.549  1 

'      5 

20 

42 

26.58 

2.2915 

23 

14 

42.2 

7.421 

5 

22 

28    53.83 

2.1440 

4 

35-3 

ia.634   . 

6 

20 

44 

43.99 

2.3888 

23 

7 

1.3.1 

7.550 

6 

22 

31       2.39 

a.  1413 

51 

54-7 

12.718   1 

7 

20 

47 

1.23 

2.2859 

22 

59 

36.2 

7.679 

7 

22 

33   10.78 

a. 1385 

39 

9.1 

12.802 

8 

20 

49 

18.30 

2.2832 

22 

51 

51.6 

7,808 

8 

22 

35   19.01 

2.1359 

26 

18.5 

12.883   . 

9 

20 

51 

35-21 

a. 2803 

22 

43 

59.3 

7.935 

9 

22 

37  27.09 

a.  1333 

^ 

13 

23.1 

12.963 

lO 

20 

53 

51.94 

a. 2774 

22 

35 

59-4 

8.061 

10 

22 

39  35.01 

a.  1307 

0 

22.9 

13-043   , 

,    1 1 

20 

56 

8.50 

2.2745 

22 

27 

52.0 

8.187 

II 

22 

41  42.77 

a. 1282 

47 

17.9 

13. 183 

'      12 

20 

58 

24.88 

2.2715 

22 

19 

37.0 

8.312 

12 

22 

43  50.39 

2.1258 

34 

8.2 

13.200 

13 

21 

0 

41.08 

2.2685 

22 

11 

14.6 

8.436 

^3 

22 

45  57.86 

a. 1233 

20 

53.9 

13.275 

14 

21 

2 

57.10 

2.2655 

22 

2 

44-7 

8.559 

14 

22 

48     5.19 

a.  1209 

7 

35.2 

13.350 

15 

21 

5 

12.94 

2.2624 

21 

54 

7.5 

8.682 

15 

22 

50  12.37 

a.ii86 

12 

54 

II. 9 

13.435 

i6 

21 

7 

28.59 

2.2593 

21 

45 

22.9 

8.803 

16 

22 

52  19.42 

a.1164 

12 

40 

44.2 

13.498 

17 

21 

9 

44.06 

2.2563 

21 

36 

31.1 

8.923 

17 

22 

54  26.34 

a. 114a 

12 

27 

12.2 

13.569 

i8 

21 

11 

59-34 

2.2531 

21 

27 

32.1 

9.043 

18 

22 

56  33.12 

a.1119 

12 

13 

35.9 

13.640    ' 

,    19 

21 

14 

14-43 

2.8499 

21 

18 

25.9 

9.163 

19 

22 

58  39.77 

a. 1098 

59 

55.4 

13.710    ' 

.     20 

21 

16 

29.33 

2.2468 

21 

9 

12.6 

9.281 

20 

23 

0  46.30 

2.1078 

'  ^ 

46 

10.7 

13.778 

'     21 

21 

18 

44.04 

2,2436 

20 

59 

52.2 

9.398 

21 

23 

2  52.70 

2. 1058 

32 

22.0 

13.845 

1     22 

21 

20 

58.56 

2.2404 

20 

50 

24.8 

9.515 

22 

23 

4  58.99 

2. 1038 

18 

29.3 

13.9H 

,    23 

21 

23 

12.89 

a.  2373 

S.20 

40 

50.4 

9.630 

23 

23 

7     5.16 

2.1019 

S.II 

4 

32.6 

«3.977 

! 

SUNDAY 

26. 

TUESDAY 

^    28. 

i   o 

21 

25 

27.03  ' 

2.2340 

S.20 

31 

9.2 

9.744 

0 

23 

9  11.22 

2.1001 

S.io 

50 

32.1 

14.040  ! 

I 

21 

27 

40.97  , 

2.2308 

20 

21 

21.1 

9.858 

I 

23 

11    17.17 

2.0983 

10 

36 

27.8 

14. 103 

2 

21 

29 

5472  , 

2.2275 

20 

II 

26.3 

9.970 

2 

23 

13  23.02 

2.0967 

10 

22 

19.7 

14.165    ' 

3 

21 

32 

8.27  I 

2.2243 

20 

I 

24.7 

10.083 

3 

23 

15  28.77 

2.0950 

10 

8 

8.0 

14.825 

4 

21 

34 

21.63  I 

2.2211 

19 

51 

16.4 

10. 193 

4 

23 

17  34.42 

2.0934 

9 

53 

52.7 

14.284    • 

!      5 

21 

36 

34.80 ; 

2.2x78 

19 

41 

1.5 

10.303 

5 

23 

19  39,98 

2.0919 

9 

39 

33.9 

X4.343 

1      6 

21 

38  47.77  1 

2.2145 

19 

30 

40.0 

10.412 

6 

23 

21  45.45 

a.  0904. 

9 

25 

II. 6 

14.400    1 

i      7 

21 

41 

0.54, 

2.2113 

19 

20 

12.1 

10.519 

7 

23 

23  50.83 

2.0890 

9 

10 

45.9 

'4.456 

i      8 

21 

43 

13.12 

2.2081 

19 

9 

37.7 

10.626 

8 

23 

25  56.13 

2.0878 

8 

56 

16.9 

I4.5«t 

'      9 

21 

45 

25.51 

2.2048 

18 

58 

57.0 

10.73a 

9 

23 

28     1.36 

a.  0865 

8 

41 

44.6 

14.565 

21 

47 

37.70 

2.2016 

18 

48 

9.9 

10.838 

10 

23 

30     6.51 

a. 0853 

8 

27 

9.1 

14.617 

11 

21 

49 

49.70 

2.1984 

18 

37 

16.5 

10.941 

11 

23 

32  11.59 

2.0842 

8 

12 

30.5 

14.668 

12 

21 

52 

1. 51 

a. 1952 

18 

26 

17.0 

11.043 

12 

23 

34  16.61 

2.0832 

7 

57 

48.9 

14.718 

13 

21 

54 

13.12 

2. 1920 

18 

15 

"3 

11. 146 

13 

23 

36  21.57 

2.0822 

7 

43 

4.3 

14.768 

14 

21 

56 

24.55 

2.1888 

18 

3 

59.5 

11.247 

14 

23 

38  26.47 

2.0813 

7 

28 

16.8 

14.815 

15 

21 

58 

35-78 

2. 1856 

17 

52 

41.7 

11.346 

15 

23 

40  31.32 

2.0804 

7 

13 

26.5 

14.862 

16 

22 

0 

46.82 

2. 1825 

17 

41 

18.0 

11.444 

16 

23 

42  36.12 

2.0796 

6 

58 

33.4 

14.907 

1    '7 

22 

2 

57.68 

2.1794 

17 

29 

48.4 

11.543 

17 

23 

44  40.87 

2.0789 

6 

43 

37.7 

M.95» 

!  i« 

22 

5 

8.35 

a. 1763 

17 

18 

12.9 

11.639 

18 

23 

46  45.59 

2.0783 

6 

28 

39.3 

M.995 

19 

22 

7 

18.84 

a. 1733 

17 

6 

31.7 

"•735 

19 

23 

48   50.27 

2.07:8 

6 

13 

38.3 

»5.037 

1    20 

22 

9 

29.14 

2.1702 

16 

54 

44.7 

11.830 

20 

23 

50  54.92 

2.0773 

5 

58 

34-9 

15.077 

1  2^ 

22 

IX 

39.26 

2.1671 

16 

42 

52.1 

11.923 

21 

23 

52   59-55 

2.0770 

5 

Ai 

29. 1 

15.117 

1     22 

22 

13 

49.19 

2. 1641 

16 

30 

53.9 

12.017 

22 

23 

55     4.16 

2.(767 

•       5 

28 

20.9 

15.155 

23 

2  2 

15 

58.95 

2.  I6l2 

16 

18 

50.1 

12. 108 

23 

23 

57     8.75 

2.0764 

5 

13 

10.5 

15.192    ' 

24 

22 

18 

8.53 

2,1582 

S.  16 

6 

40.9 

12.198 

24 

23 

59   13.33 

2.0763 

S.   4 

57 

57-9 

15.888 

1 

- 

- 

- 

.    -_       ^ 

- 

- 
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GREENWICH  MEAN  TIME. 

THE  MOON'S   RIGHT 

ASCENSION  AND  DECLINATION. 

Hour.  1 

1 

1 
Right              Diff.for        Declinatioa 
Ascension.         i  Minute. 

1 

Diff.  for 
I  Minate. 

Ascension.         i  Minute. 

1 

Declination.      i^Jif'^' 
z  Minute 

WEDNESDAY  29. 

FRIDAY  JULY  i. 

b      m          8                  »                  '0        ,          r. 

" 

h     m        t 

,               ;              0             ,              * 

O 

23  59   13-33       2-0763  S.    4   57   57.9 

15.228 

0         I   40    14.78 

2.1653  N.  7  29  51.4      15.408 

1        « 

0     I   17.90       a.0762         4  42  43.2 
0     3   22.47        a.o76a          4  27   26.4 

15.263 
J5.296 

3 

0      5   27.04        2.0763           4    12      7.7 

15.328 

4 

0     7  31.62        2.0763          3   56  47.1 

15.358 

5 

0     9  36.20       2.0765  1        3  41    24.7 

15.388 

6 

0   II    40.80        2.0769           3    26      0.5 

15.417 

7 

0  13  45-43       a-0773         3   10  34-6 

15.444 

8 

0  15  50.08       2.0778         2   55     7.2 

15.470 

1      9 

0  17  54.76       2.0783         2  39  38.2 

15.495 

1      lO 

0  19  59-48       2.0790         2  24     7.8 

15.518 

II 

0  22     4.24       2.0797         2     8  36.0 

15.540 

12 

0  24     9.04       2.0804          I   53     3.0 

15.560 

13 

14 

0  26   13.89       a.0813  j        I   37  28.8 
0' 28   18.80       2.0823-         I   21    53.4 

15.580 
15.599 

PHASES  OF  THE  MOON. 

15 

0  30  23.77       a.0834         I     6   16.9 

15.616 

i6 

0  32  28.81       a.0845         0  50  39.5 

15-631 

I? 

0  34  33-91       a-0857         0  35     1.2 

15.646 

i8 

0  36  39.09       a.0870         0  19  22.0 

15.659 

19 

0  38  44-35       2.0884  S.   0     3  42.1 

15.671 

d      h       m 

20 

0  40  49.70       2.0899  N.  0  II   58.5 

15.  ^'■82 

0     New  Moon    ....      June    7     i    16.4 

21 

0  42  55.14       «.o9i4         0  27  39.7 

15.691 

T)      First  Quarter 14     4   19.4 

22 
33 

0  45     0.67       a.0931         0  43  21.4 
0  47     6.31       2.094H  N.  0  59     3.5 

15.698 

15.705 

0     Full  Moon 
(^      East  Ouartei 

22     8   II. Q  1 

......      s.^     Kj   «. A.^ 

• 29   16  38.9  1 

THURSDAY  30. 

O 

0  49  12.05  j     2.0966  |N.  I   14  46.0 

15.710 

_ ___       _ _.  ___    _    ^ __ 

I 

0  51   17.90  j     2.0985         1  30  28.7 

.15.714 

2 

0  53  23.87  1     2.X005 

I  46   H.7 

15.717 

3 

4 

0  55  29.96  j     2.1025 

0    57    36-17  I      «'W47 

2  I  54.7 
2   17  37-7 

15.717 
15.717 

d       h 
(T      Perigee June    5   15,6 

5 

0  59  42.52.      2.1069 

2  33  20.7 

15.715 

C      Apogee 17   19- 1 

6 

I      I   49.00  1     a.  1092 

a  49     3.5 

15.712 

7 
8 

I      3   55-^2        a.iix6 
I      6     2.39  I     a.xi4i 

3  4  46.1 
3  20  28.4 

15.708 
15.702 

9 

I      8     9.31        2.1167          3  36   10.3 

15.^94 

lO 

I    10    16.39  '      «."93 

3  51   51-7 

15.6B6 

II 

I    12    23.63  1      2.1221 

4     7  32.6 

15.676 

12 

I    14    31.04  1      2.1249 

4  23   12.8 

15.663 

13 

I    16    38.62         2.1278 

4  38  52.2 

15.650 

14 

I    18    46.37  :      2.1308 

4  54  30.8 

15.636 

15 

I    20    54.31  1       2.1339 

5   10     8.5 

15.620 

i6 

I    23       2.44  I      2.1371 

5  25  45-2 

I5.6r)3 

17 

I  25  10.76  ;    2.1403 

5  41   20.8 

15.583 

i8 

I  27  19.27  •    2.1436 

5  56  55.1 

15.562 

19 

I  29  27.99  ;    2.1470 

6   12  28.2 

15.540 

20 

I  31  36.91      2.1505 

6  27  59.9 

15.517 

21 

^   33  46-05       2.1541  1       6  43  30.2 

15.492 

• 

22 

I  35  55-40  i     2.1578         6  58  58.9 

15.465 

23 

I   38     4.98       2.1615         7   14  26.0 

15.438 

24 

I  40  14.78  i    2.1653  |n.  7  29  51.4 

1           1 

15.408 
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GREENWICH  MEAN  TIME. 

1 
1 

1 
LUNAR  DISTANCES.                                                                            | 

1^ 

P.  L. 

P.  L. 

P.  L. 

P.L. 

o§ 

Name  and  Direction 

Noon. 

of 

Illh 

of 

Vlh 

of 

ixn 

of 

^ 

of  Object 

Diff. 

Diff. 

Diff. 

Dift 

0      »      " 

0           >          m 

«             r 

M 

_    _    - 

0 

, 

„ 

1 

I      Antares 

w. 

98  22  54 

2395 

100     6  36 

238X 

loi   50 

38 

2367 

103 

35 

0 

2354  i 

j  a  Aquilx 

w. 

56  31   23 

3652 

57  49     I 

3590 

59     7 

46 

3532 

60 

27 

34  , 

3478  1 

1  a  Arietis 

E. 

51     5  22 

2548 

49  25   16 

2543 

47  45 

2 

2538 

46 

4 

42 

2535  ' 

.  Sun 

1 

E. 

82  45  54 

2698 

81     9   II 

2682 

79  32 

7 

2667 

77 

54 

43 

2652 

1 
2  1  aAquilae 

W. 

67  20  38 

3254 

68  45  43 

3217 

70  II 

Z^ 

3182 

71 

38 

2j 

3150 

1  Sun 

E. 

69  42  44 

2579 

68     3  20 

2565 

66  23 

37 

2551 

64 

43 

34. 

2538! 

1 

3      a  Aquilae 

W. 

78  59  27 

3oao 

80  29  15 

3000 

81   59 

28 

2981 

83 

30 

si 

2965 

Fomalhaut 

W. 

45  27  51 

2510 

47     8  50 

2480 

48  50 

31 

2452 

50 

32 

52  ' 

2426 

Sun 

E. 

56   18  43 

247« 

54  36  51 

2460 

52  54 

42 

2448 

51 

12 

16 

2437  ' 

4      aAquilae 

W. 

91     7  35 

2909 

92  39  43 

2904 

94   " 

58 

2900 

95 

44 

1 
^7| 

^1 

;  Fomalhaut 

W. 

59   12  58 

2324. 

60  58  23 

2308 

62  44 

II 

2293 

64 

30 

21 

2280  1 

1  Sun 

E. 

42  36  24 

2389 

40  52  33 

2381 

39     8 

31 

2373 

37 

24 

18 

2366 

5  1  n  Aquilae 

W. 

103  25  27 

2924 

104  57   16 

2936 

106  28 

50 

2951 

108 

0 

1 
4  , 

2968 

I  Fomalhaut 

W. 

73  25  29 

2231 

75   13   10 

2225 

77     I 

I 

2219 

78 

49 

0  , 

2215 

,  Sun 

E. 

28  40  58 

2342 

26  56     0 

2339 

25   10 

58 

2337 

23 

25 

53  i 

2337 

9      Sun 

W. 

26  46  37 

2576 

28  26     5 

2591 

30     5 

12 

2608 

31 

43 

56  1 

2f>26  1 

Jupiter 

E. 

80  21     6 

2279 

78  34  36 

2295 

76  48 

29 

2312 

75 

2 

47  1 

2328 

Spica 

E. 

98  25  27 

2284 

96  39     4 

2300 

94  53 

4 

2316 

93 

7 

28, 

2332 

lo     Sun 

W. 

39  51  36 

2716 

41    27  54 

2735 

43     3 

48 

2754 

44 

39 

16' 

2773 

1           Jupiter 

E. 

66  20  25 

2416 

64  37   13 

2434 

62  54 

26 

2453 

61 

12 

6  1 

2471    1 

Spica 

E. 

84  25  32 

2419 

82  42  24 

2437 

80  59 

41 

2455 

79 

17 

24  1 

a473 

1 

II  1  Sun 

W. 

52  30  19 

2870 

54     3   16 

2889 

55  35 

49 

2909 

57 

7 

57! 

2928 

j  Pollux 

W. 

19  59  20 

2576 

21   38  48 

2590 

23   17 

57 

2605 

24 

56 

45' 

2620 

Mars 

W. 

17     8  54 

2818 

i8  42  58 

2829 

20   16 

48 

2841 

21 

50 

24  j 

2853  1 

Jupiter 

E. 

52  46  52 

2564 

51     7     7 

2582 

49  27 

47 

2'50I 

47 

48 

53! 

2619 

Spica 

E. 

70  52  22 

2565 

69   12  39 

2583 

67  53 

21 

2602 

65 

54 

29! 

2620 

'  Antares 

E. 

116  45  39 

2556 

"5     5  44 

2574 

113  26 

13 

2591 

III 

47 

6' 
1 

2609 

12  j  Sun 

W. 

64  42  36 

3022 

66   12   22 

30iO 

67  41 

45 

3058 

69 

10 

46 

3075 

Pollux 

W. 

33     5  31 

2699 

34  42   12 

2715 

36   18 

32 

2731 

37 

54 

31 

2746 

■  Mars 

W. 

29  34     2 

2926 

31      5  48 

2942 

32  37 

15 

2958 

34 

8 

21 

2973  1 

'  Jupiter 

E. 

39  40  37 

2711 

38     4   12 

2729 

36  28 

10 

2747 

34 

52 

32: 

2764  1 

Spica 

E. 

57  46  17 

271 X 

56     9  52 

2729 

54  33 

50 

2746 

52 

58 

12 

2763  . 

Antares 

E. 

103  37  28 

2695 

102     0  42 

2712 

100  24 

18 

2729 

98  48 

16 

2745 

13      Sun 

W. 

76  30  36 

3x59 

77  57  34 

3175 

79  24 

13 

3190 

80 

50 

34  1 

3205 

Pollux 

W. 

45  49  24 

2821 

47  23  25 

2835 

48  57 

7 

2S49 

50 

30 

31 

2862 

Mars 

W. 

41   39     4 

3048 

43     8   17 

3063 

44  37 

12 

3077 

46 

5 

49; 

3091 

'  Jupiter 

E  . 

27     0   10 

2853 

25   26  51 

2872 

23   53 

56 

2»89 

22 

21 

23' 

2908  1 

'  Spica 

E. 

45     5  39 

2849 

43  32   15 

2866 

41   59 

12 

2882 

40 

26 

30 

289S| 

]  Antares 

E. 

90  53  22 

2S22 

89   19  23 

2837 

87  45 

43 

2851 

86 

12 

21 

2865 

14  i  Sun 

W. 

87  58     2 

3274 

89  22  44 

3286 

90  47 

II 

329S 

92 

II 

25 

3310 

1  Pollux 

W. 

58   13  22 

2924 

59  45   10 

2935 

61    16 

43 

38 

2946 

62 

48 

3 

2957 

Mars 

W. 

53  24  48 

3?56 

54  51   50 

3167 

56    18 

3178 



57 

45 

12 

3189 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

y 

1 

Name  and  Direction 
of  Object. 

Midnight 

P.  L. 

of 

Diff. 

XVh 

P.L. 

of 
Diff. 

XVI I  Ih 

P.L. 

of 
Diff. 

XXIh 

P.L. 
of 
Dift. 

1 

1 

c          ,          . 

0        t        " 

0           »          n 

e         » 

m 

I 

Antares 
a  Aquilse 
a  Arietis 
Sun 

W. 
W. 
E. 
E. 

105  19  41 
61  48  23 

44  24  18 
76   16  59 

2340 
3427 
2534 
S638 

107     4  42 
63   10     9 
42  43  52 
74  38  55 

2326 
3380 
2534 
2623 

108     50         }. 
64     32     48 

41     3  26 
73     0  31 

2313 
3335 
2556 
2608 

iio  35 
65  56 
39  23 
71   21 

44 

19 

3 

47 

2300 
3294 

2340  1 

2593 ! 

1    ^ 

1 

a  Aquilaj 
Sun 

W. 
E. 

73     5  II 
63     3  13 

3120 
2524 

74  32  56 
6i   22  33 

3092 
2510 

76     I    15 
59  41  34 

3066 
2497 

77  30 
58     0 

6 
17 

3042 
2485 

3 

; 

a  Aquilae 

Fomalhaut 

Sun 

W. 
W. 
E. 

85     I     2 
52   15  50 
49  29  35 

2950 
S402 
2426 

86  32   18 
53  59  22 
47  46  38 

2937 
2380 
2416 

88     3  50 
55  43  25 
46     3  27 

3926 
2359 
2407 

89  35 
57  27 
44  20 

37 

58 
2 

2916 
2341 
2398 

!    4 

a  Aquilae 

Fomalhaut 

Sun 

W. 
W. 
E. 

97   16  38 
66  16  50 

•35  39  54 

2899 
2268 
2360 

98  48  58 
68     3  37 
33  55  21 

2901 
2257 
2354 

100    21     15 
69    50    40 
32    10    40 

2906 

2247 

2349 

loi   53 
71  37 
30  25 

26 

58 
52 

1 
2914 

2238 
2345 

i     5 

a  AquiljB 

Fomalhaut 

Sun 

W. 

w. 

E. 

109  30  57 
80  37     5 
21  40  47 

2989 
221  a 

2337 

III      I   24 
82  25   15 
19  55  41 

3013 
2210 

2339 

112    31    21 
84    13    28 
18    10    39 

3040 

aao9 
2343 

114     0 
86     I 
16  25 

45 
43 
42 

307.J 
220S I 
2348 

i 

:     9 

! 

Sun 

Jupiter 

Spica 

W. 
E. 
E. 

33  22  16 
73   17  29 
91   22   16 

2643 
2345 
8349 

35     0  12 
71  32  35 
89  37  28 

2661 
2363 
2366 

36  37  45 
69  48     7 
87  53     5 

2679 
2380 
2383 

38   14 
68     4 
86     9 

53 
3 
6 

1 
2G9S 

2398 1 
2401  1 

'  lo     Sun 
I  Jupiter 
Spica 

W. 
E  . 
E. 

46   14  19 
59  30  12 
77  35  32 

2792 
2489 
2491 

47  48  57 
57  48  44 
75  54     6 

aSia 
2507 
2509 

49  23     9 
56     7  41 
74   13     6 

2831 
2526 
252; 

50  56 
54  27 
72  32 

57 

4 

31 

2851  ' 

2545 

2546 

II     Sun 
:  Pollux 
Mars 
Jupiter 
1  Spica 
Antares 

W. 
W. 
W. 
E. 
E. 
E. 

58  39  40 
26  35   12 
23  23  43 
46   10  24 
64   16     I 
no     8  23 

2947 
2635 
2866 
2638 
2638 
2626 

60  10  59 
28  13   19 
24  56  45 
44  32  20 
62  37  58 
108  30     4 

2966 
2651 
a88o 
2656 
2657 
2644 

61  41   55 
29  51     4 
26  29  30 

42  54  41 

61     0  20 

106  52     9 

2985 
a667 
2894 

2674 
2675 
266X 

63   12 
31    28 
28      I 
41    17 
59  23 
^^3   14 

27 
28 
56 
27 
6 

37 

3003 ' 

26«3  1 
2910  1 
2692  j 
269J  ; 

2678  1 

IZ 

1 

Sun 

Pollux 

Mars 

Jupiter 

Spica 

Antares 

W. 
W. 
W, 
E. 
E. 
E. 

70  39  26 
39  30  10 
35  39     8 
33   17   17 
51   22  56 
97   12  36 

3093 
2762 
2989 
2782 
2781 
276X 

72     7  44 
41     5  28 
37     9  35 
31  42  25 
49  48     3 
95  37   17 

3110 

vn 
3004 
2800 
2798 
2777 

73  35  42 
42  40  26 

38  39  43 
30     7  57 
48   13  33 
94     2   19 

3127 
2792 
3019 
2818 
2815 
2792 

75     3 
44   15 
40     9 
28  33 
46  39 
92  27 

19 
4 
32 
52 
25 
41 

3M3  1 
2806! 

3033 ! 
2835 ' 
2832 

28«7 

13 

i 

Sun 

Pollux 

Mars 

Jupiter 

Spica 

Antares 

W. 
W. 
W. 
E. 
E. 
E. 

82   16  37 
52     3  38 
47  34     9 
20  49   14 

38  54     9 
84  39   17 

3220 

2876 
3105 
2928 
2914 
2878 

83  42  23 
53  36  28 
49     2   12 
19   17  30 
37  22     8 
83     6  30 

3234 
2889 
3118 
2949 
2931 
2891 

85     7  52 
55     9     I 
50  30     0 

17  46  13 
35  50  29 
81   34     0 

3247 
2901 

3I3I 
2972 
2947 
2904 

86  33 
56  41 
51   57 
16   15 

34   19 

80     I 

5 

19 
32 
25 
10 
46 

1 
3261  1 
2912  1 
3144 
2995  1 
2964  1 
2916 

14  i  Sun 
,          Pollux 

!           Mars 

1 

W. 
W, 
W. 

93  35  25 
64  19     9 
59   II   34 

3321 
2967 
3199 

94  59   12 
65  53     3 
60  37  43 

3331 
2977 
3209 

96  22  48 
67  20  45 
62     3  41 

3.MI 
2986 
3219 

97  46 
68   51 
63   29 

12 

15 

27 

3351 
2994 

3228 

106 


JUNE,  1910. 


XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

11, 

P.  L. 

P.  L. 

P.  L. 

P.  Lw 

;  ^^        Name  and  Direction 

Noon. 

of 

III»» 

of 

Vlh 

of 

IXh 

of 

I  p^l  1              of  Object 

Dift. 

Diff. 

Diff. 

Die 

.  0 

, 

« 



0        • 

» 

• 

, 

, 

~ 

0 

, 

, 

,  14  '  Kegulus 

W. 

22 

19 

15 

3019 

23  49 

4 

302O 

25 

18 

52 

3oaa 

26 

48 

37 

3025 

1            Spica 

E. 

32 

48 

12 

2981 

31   17 

35 

^998 

29 

47 

20 

3016 

28 

17 

26 

3034 

Antares 

E. 

78 

29 

48 

2928 

76  58 

5 

2940 

75 

26 

37 

295« 

73 

55 

22 

a9e« 

a  Aquils 

E. 

121 

9 

18 

4104 

119  59 

20 

4078 

iiS 

48 

57 

4056 

117 

38 

13 

4036 

15  .  Sun 

W. 

99 

9 

24 

3360 

100  32 

26 

3369 

lOI 

55 

18 

3377 

103 

18 

I 

3385 

;  Pollux 

W. 

70 

21 

35 

300a 

71   51 

44 

3010 

73 

21 

44 

9018 

74 

51 

35 

3025 

'  Mars 

W. 

64 

55 

2 

3237 

66  20 

27 

3245 

67 

45 

42 

3253 

69 

10 

48 

3260  1 

Regulus 

W. 

34 

16 

23 

3045 

35  45 

40 

3049 

37 

14 

52 

3054 

38 

43 

58 

3059  i 

Antares 

E. 

66 

22 

21 

3009 

64  52 

19 

3017 

63 

22 

27 

3024 

61 

52 

44 

3032 

a  Aquilae 

E. 

III 

40 

7 

3960 

no  27 

48 

3949 

109 

15 

x8 

3939 

108 

2 

38 

3930 

16      Sun 

W. 

no 

9 

34 

34  «6 

III  31 

32 

3421 

112 

53 

25 

3425 

"4 

15 

13 

[ 
3429 

Pollux 

W. 

82 

18 

50 

3053 

83  47 

57 

3057 

85 

16 

59 

3061 

86 

45 

56 

3064 

j            Mars 

W. 

76 

14 

23 

3«89 

77  38 

47 

3294 

79 

3 

5 

3298 

80 

27 

18 

330a 

Regulus 

W. 

46 

8 

10 

3078 

47  36 

47 

3081 

49 

5 

20 

3083 

50 

33 

50 

3085 

Antares 

E. 

54 

26 

18 

306a 

52  57 

22 

3067 

51 

28 

32 

307X 

49 

59 

47 

3075 

a  Aquilae 

E. 

lOI 

57 

24 

3900 

100  44 

4 

3896 

99 

30 

40 

3892 

98 

17 

12 

3889  1 

1  17      Sun 

W. 

121 

3 

18 

344a 

122  24 

47 

3443 

123 

46 

15 

3444 

125 

7 

42 

3445 

i            Pollux 

W. 

94 

9 

50 

3075 

95  38 

30 

3076 

97 

7 

8 

3077 

98 

35 

46 

3078 

I            Mars 

W. 

87 

27 

32 

3313 

88   51 

28 

3314 

90 

15 

22 

3315 

91 

39 

16 

3316 

Regulus 

W. 

57 

55 

47 

3092 

59  24 

6 

3093 

60 

52 

24 

3092 

62 

20 

43 

3092 

Jupiter 

W. 

21 

32 

36 

3124 

23     0 

16 

3122 

24 

27 

58 

3120 

25 

55 

43 

3x17 

Antares 

E. 

42 

37 

10 

3091 

41     8 

A9 

3093 

39 

40 

31 

3095 

38 

12 

15 

3096. 

«  Aquilss 

E. 

92 

9 

19 

388a 

90  55 

41 

3883 

89 

42 

4 

3884 

88 

28 

28 

3885 

18      Pollux 

W. 

105 

59 

0 

3073 

107  27 

43 

3071 

108 

56 

29 

3068 

no 

25 

18 

3066' 

Mars 

W. 

98  38 

50 

33" 

100     2 

49 

3309 

lOI 

26 

51 

3306 

102 

50 

55 

3303 

Regulus 

W. 

69 

42 

32 

3085 

71    10 

59 

3083 

72 

39 

29 

3080 

74 

8 

3 

3077, 

Jupiter 

W. 

5i 

15 

20 

3104 

34  43 

25 

3x01 

36 

II 

34 

3097 

37 

39 

47 

3093 

Spica 

W. 

16 

9 

26 

3279 

17  34 

2 

3247 

18 

59 

15 

3220 

20 

25 

0 

3X97  , 

Antares 

E. 

30 

51 

19 

3103 

29  25 

13 

3104 

27 

55 

8 

3105 

26 

27 

5 

310; 

1  a  Aquilae 

E. 

82 

20 

57 

3900 

81     7 

37 

3y>5 

79 

54 

21 

39x0 

78 

41 

II 

3916 

Fomalhaut 

E. 

113 

15 

48 

3270 

III   51 

I 

3262 

no 

26 

5 

3256 

109 

I 

2 

3250, 

19      Mars 

W. 

109 

52 

9 

3«86 

in   16 

37 

3281 

112 

41 

II 

3276 

114 

5 

50 

327.  i 

Regulus 

W. 

81 

31 

51 

3059 

83     0 

51 

3055 

84 

29 

56 

3050 

85 

59 

7 

3044  1 

1  Jupiter 

W. 

45 

2 

3 

3073 

46  30 

46 

3068 

47 

59 

35 

3063 

49 

28 

30 

3058  ■ 

1  Spica 

W. 

27 

39 

30 

3x21 

29     7 

15 

3110 

30 

35 

13 

3099 

32 

3 

25 

3088 

'  a  Aquilae 

E. 

72 

37 

10 

3959 

71   24 

50 

3970 

70 

12 

41 

39«4 

69 

0 

46 

3999  1 

'  Fomalhaut 

E. 

lOI 

54 

I 

3220 

100  28 

16 

32x4 

99 

2 

23 

3208 

97 

36 

23 

3202  ' 

20      Regulus 

W. 

93 

26 

41 

3016 

94  56 

33 

3010 

96 

26 

33 

3004 

97 

56 

40 

2997 

Jupiter 

W. 

56 

54 

45 

3029 

58  24 

22 

3022 

59 

54 

7 

3016 

61 

24 

0 

3009  1 

I  Spica 

W. 

39 

27 

19 

3043 

40  56 

39 

3034 

42 

26 

9 

3oa6 

43 

55 

50 

3018  • 

«  Aquilae 

E  . 

63 

5 

J3 

4095 

61   55 

6 

4120 

60 

45 

23 

4x47 

59 

36 

7 

4178- 

,  Fomalhaut 

E. 

90 

24 

36 

3172 

88  57 

53 

3165 

87 

31 

2 

3159 

86 

4 

4 

3x53 

21   1  Regulus 

W. 

105 

29 

22 

2963 

107     0 

21 

2956 

108 

31 

28 

2949 

no 

2 

45 

9942 

Jupiter 

W. 

68 

55 

33 

2974 

70  26 

18 

9966 

71 

57 

13 

2958 

73 

28 

18 

295X 

Spica 

'        1 

W. 

51 

26 

54 

2974 

52  57 

39 

2966 

54 

28 

34 

2958 

55 

59 

40 

a95o 

XVI. 
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GREENWICH  MEAN  TIME, 

n 

LUNAR  DISTANCES. 

« 

P.  L. 

1 

P.  L. 

p.  L. 

p.  L. 

•^  ^        Name  and  Direction 

Midni$:ht. 

of 

XVh 

of 

XVI I  Ih 

of 

XXIh 

of 

1^   1             of  Object. 

Diff. 

Diflf. 

Diff. 

Diff. 

1 

0 

, 

„ 

0 

'     " 

0 

, 

„ 

e 

.     » 

1 

14      Regulus 

W. 

28 

18 

19 

3C»8 

29 

47  57! 

3031 

31 

17 

31 

3035 

32 

47     0 

3040 

'            Spica 

E. 

26 

47 

55 

3053 

25 

18  47; 

3073 

23 

50 

5 

3095 

22 

21  49 

3x19 

1           Antares 

E. 

72 

24 

21 

3972 

70 

53  2^i 

1981 

69 

22 

57 

2991 

67 

52  33 

5000  , 

1            n  Aqiiilae 

E. 

116 

27 

9 

4018 

"5 

15  47' 

4001 

114 

4 

8 

3985 

112 

52   14 

3972  j 

1  15      Sun 

W. 

104 

40  35 

339* 

106 

3      I 

3399 

107 

25 

19 

3405 

108 

47  30 

34x1  1 

1            Pollux 

W. 

76 

21 

17 

3031 

77 

50  51 

3037 

79 

20 

17 

3043 

80 

49  37 

3048' 

;            Mars 

W. 

70 

35 

46 

3267 

72 

0  36  1 

3273 

73 

25 

18 

3879 

74 

49  54 

3284 

1           Regulus 

W. 

40 

12 

58 

3063 

41 

41     53: 

3067 

43 

10 

43 

3070 

44 

39  29 

3074 

Antares 

E. 

60 

23 

II 

3039 

58 

53  47  ' 

3045 

57 

24 

30 

3051 

55 

55  20 

3057 

a  Aquilae 

E  . 

106 

49 

49 

3923 

105 

36  53 

3916 

104 

23 

49 

3910 

103 

10  39 

3905  1 

16      Sun 

W. 

"5 

36 

57 

3432 

116 

58  37 

3435 

118 

20 

13 

3438 

119 

41  47 

3440 

Pollux 

W. 

88 

.14 

49 

3067 

89 

43  39  , 

3070 

91 

12 

25 

3072 

92 

41     8 

3073  1 

:  Mars 

W. 

81 

51 

27 

3305 

83 

15  Zi  1 

3308 

84 

39 

35 

3310 

86 

3  35 

33x2  I 

1           Regulus 

\V. 

52 

2 

18 

3087 

53 

30  43 

3089 

54 

59 

6 

3090 

56 

27  27 

309x' 

Antares 

E. 

48 

31 

7 

3079 

47 

2  32 

308a 

45 

34 

I 

3085 

44 

5  34 

3088 

a  Aquilae 

E. 

97 

3 

41 

3887 

95 

50     8 

3885 

94 

36 

33 

3884 

93 

22   56 

3883 

17     Sun 

W. 

126 

29 

8 

3445 

127 

50  34 

3445 

129 

12 

0 

3444 

X30 

Zl  27 

3442 

Pollux 

VV. 

100 

4 

23 

3077 

lOI 

33      I 

3076 

103 

I 

39 

3075 

104 

30   19 

3074 

Mars 

VV. 

93 

3 

9 

3315 

94 

27     3 

33x4 

95 

50 

57 

3313 

97 

14   53 

33x2 

Regulus 

W. 

63 

49 

2 

3091 

65 

17  22 

3090 

66 

45 

44 

3089 

68 

14     7 

3087 

J  r  PITER 

W. 

27 

23 

32 

3114 

28 

51    24 

3xxa 

30 

19 

19 

3109 

31 

47   18 

3x06 

Antares 

E  . 

36 

44 

0 

3097 

35 

15  47 

3099 

33 

47 

36 

3100 

32 

19  27 

3XOI 

;  (1  Aquilse 

E. 

87 

14 

53 

3887 

86 

I   20 

3889 

84 

47 

49 

3892 

83 

34  21 

'    3896  1 

1  18  1   Pollux 

W. 

III 

54 

9 

3063 

113 

23     4 

3060 

114 

52 

3 

3057 

116 

21     6 

3054  ' 

'   Mars 

W. 

104 

15 

2 

3300 

105 

39   13  , 

3297 

107 

3 

27 

3294 

108 

27  46 

3390  ! 

1 

Regulus 

W. 

75 

36 

40 

307 » 

77 

5  21  ' 

3071 

78 

34 

6 

3067 

80 

2   56 

3063  1 

' 

Jupiter 

W. 

39 

8 

5 

3090 

40 

36  27 

3086 

42 

4 

54 

3o8« 

43 

2^^  26 

3078 

Spica 

\V. 

21 

51 

12 

3178 

23 

17  48 

3160 

24 

44 

45 

3145 

26 

12     0 

3x33  i 

(  Antares 

E. 

24 

59 

4 

3110 

23 

31      6, 

3»M 

22 

3 

13 

3118 

20 

35  25 

3x« 

1  «  Aquilae 

E. 

77 

28 

7 

39" 

76 

15   10  \ 

3930 

75 

2 

21 

3939 

73 

49  41 

3948 

Fomalhaut 

E  . 

107 

35 

52 

3244 

106 

10  35 

3238 

104 

45 

II 

3232 

103 

19  40 

3226 

19  I  Mars 

W. 

115 

30 

34 

3266 

116 

55  25 

3a6r 

118 

20 

22 

3255 

119 

45  26 

3250  1 

Regulus 

W. 

87 

28 

25 

3039 

88 

57  49 

3034 

90 

27 

19 

3038 

91 

56  56 

302a  1 

1  Jupiter 

W. 

50 

57 

31 

305a 

52 

26  39 

3047 

53 

55 

54 

304  X 

55 

25   16 

3035 

1  Spica 

W. 

33 

31 

49 

3078 

35 

0  25  1 

3069 

36 

29 

12 

3060 

37 

58   10 

3052 

1  a  Aquilae 

E. 

67 

49 

5 

4015 

66 

37  40 

4032 

65 

26 

32 

405  X 

64 

15  42 

407a 

1  Fomalhaut 

E. 

96 

10 

16 

3196 

94 

44     2 

3190 

93 

17 

41 

3x84 

91 

51    12 

3x78 

20  1  Regulus 

W. 

99 

26 

56 

2991 

100 

57  20 

2984 

102 

27 

52 

2977 

103 

58  33 

2970 

•  Jupiter 

1  "L. 

W. 

62 

54 

2 

3002 

64 

24   12 

2996 

65  54 

30 

29S9 

67 

24  57 

a98x 

'  Spica 

W. 

45 

25 

41 

3009 

46 

55  43 

3000 

48 

25 

56 

299X 

49 

56  20 

2983 

a  Aquilae 

E. 

58 

27 

20 

4211 

57 

19     4 

4247 

56 

II 

22 

4287 

55 

4  16 

4330 

Fomalhaut 

E. 

84  36 

59 

3M8 

8i 

9  47 

3142 

81 

42 

28 

3x36 

80 

15     2 

3X3X 

21      Regulus 

W. 

III 

34 

II 

2935 

113 

5  46 

2927 

114 

37 

30 

2920 

116 

9   24 

2913 

,  Jupiter 

W. 

74 

59 

Z2 

2943 

7^> 

30  56 

2936 

78 

2 

29 

2928 

79 

34   12 

3920 

,  Spica 

W. 

57 

30 

56 

2941 

59 

2  23 

2932 

60 

34 

I 

2923 

6'^ 

5  51 

29x5 

108 
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1 

GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

P.  L. 

P.  L. 

P.  L. 

P.  L.    . 

og 

Name  and  Direction 

Noon. 

of 

Ul^ 

of 

VIb 

of 

IXk 

,      1 
of       1 

5=" 

of  Object. 

Difi. 

Diff. 

•» 

Diff. 

e 



Diff.    1 

0 

, 

^ 

0               t               H 

e 

, 

21 

Fomalhaut 

E. 

78 

47 

30 

3125 

77   19  51 

3i«> 

75 

52 

6 

3115 

74 

24 

14 

3110  1 

22 

Jupiter 

W. 

81 

6 

6 

agi2 

82  38  10 

9904 

84 

10 

24 

2895 

85 

42 

49 

2HH7 

Spica 

W. 

63 

37 

51 

2906 

65   10     2 

2898 

66 

42 

24 

2889 

68 

M 

57  ' 

28S0  , 

Antares 

W. 

17 

50 

59 

«97o 

19  21  49 

2950 

20 

53 

4 

2933 

22 

24 

41 

9917 

Fomalhaut 

E. 

67 

3 

35 

3090 

65  35  13 

3087 

64 

6 

47 

3o«4 

62 

38 

18  ' 

3082 

23 

Jupiter 

W. 

93 

27 

32 

2846 

95     I     I 

2838 

96 

34 

40 

2829 

98 

8 

30 

2821 

Spica 

W. 

76 

0 

32 

2836 

77  34   13 

2828 

79 

8 

4 

.  28x9 

80 

42 

7  1 

2810 

Antares 

W. 

30 

7 

27 

2851 

31  40  49 

2840 

33 

H 

25 

2829 

34 

48 

15 

2818 

Fomalhaut 

E. 

55 

15 

28 

308a 

53  46  56 

3084 

52 

18 

26 

3087 

50 

50 

ol 

3091 

Saturn 

E. 

"5 

0 

4 

2848 

113  26  39 

2840 

III 

53 

4 

2831 

no 

19 

17 

2823 

a  Arietis 

E. 

117 

52 

14 

2937 

116  20  42 

2926 

114 

48  56 

2914 

113 

16 

55 

2902  . 

24 

Jupiter 

W. 

106 

0 

27 

2778 

107  35  23 

2769 

109 

10 

3T 

2761 

no 

45 

50  . 

2753 

Spica 

W. 

88 

35 

14 

2767 

90   10  26 

2759 

91 

45  4ii 

2750 

93 

21 

22  , 

2741  : 

Antares 

W. 

42 

40 

48 

2768 

44    15   58 

8759 

45 

51 

20 

2749 

47 

26 

55 

2739 

1 

Fomalhaut 

E. 

43 

29 

51 

3138 

42     2   28 

3154 

40 

35 

25 

3174 

39 

8 

45 

3197  ' 

Saturn 

E. 

102 

27 

34 

2779 

100  52   39 

2771 

99 

17 

33 

2762 

97 

42 

15  1 

2753 

a  Arietis 

E. 

105 

33 

20 

2849 

103   59  56 

2840 

102 

26 

20 

2830 

100 

52 

31  1 

2820 

25 

Spica 

W. 

lOI 

22 

4 

2698 

102   58  46 

2689 

104 

35 

40 

2681 

106 

12 

45  ' 

2672 

Antares 

W. 

55 

27 

58 

2693 

57     4  47 

2684 

58 

41 

49 

2675 

60 

19 

3  , 

2665 

Saturn 

E. 

89 

42 

50 

2709 

88     6  22 

2;OI 

86 

29 

43 

2692 

84 

52 

52  ' 

i6S3 

a  Arietis 

E. 

93 

0 

20 

2774 

91    25   18 

2765 

89 

50 

4 

2756 

88 

14 

38 

2747  1 

26 

Antares 

W. 

68 

28 

19 

2620 

70     6  47 

2610 

71 

45 

28 

2601 

73 

24 

1 
21  1 

2593 

Saturn 

E. 

76 

45 

34 

2638 

75     7  31 

2629 

73 

29 

15 

2620 

71 

50 

47  1 

261 1 

a  Arietis 

E. 

80 

14 

43 

2706 

78  38   II 

2698 

77 

I 

29 

2691 

75 

24 

37  1 

2684  ' 

Aldebaran 

E. 

110 

33 

31 

2641 

108  55  32 

2632 

107 

17 

20 

262a 

105 

38 

55 

2613 

1 

Sun 

E. 

136 

28 

43 

2948 

134  57  25 

2938 

133 

25 

54 

2928 

131 

54 

10 

2918, 

27 

Antares 

W. 

81 

41 

51 

2547 

83  21   59 

2538 

85 

2 

19 

2529 

86 

42 

1 
53 

2520 

Saturn 

E. 

63 

35 

22 

2565 

61   55  39 

2556 

60 

15 

44 

2547 

58 

35 

36  i 

2538  1 

a  Arietis 

E. 

67 

17 

52 

2649 

65  40     4 

2643 

64 

2 

8 

2638 

62 

24 

4  1 

2632  1 

Aldebaran 

E. 

97 

23 

40 

2566 

95  43  59 

2557 

94 

4 

5 

2548 

92 

23 

58' 

2539  1 

Sun 

E. 

124 

12 

21 

2868 

122  39  21 

2858 

121 

6 

8 

2848 

119 

32 

42  , 

2838 

1 

28 

Antares 

W. 

95 

8 

51 

2474 

96  50  41 

2465 

98 

32 

44 

2455 

100 

15 

0' 

1 
2446, 

Saturn 

E. 

50 

II 

43 

2492 

48  30  18 

2482 

46    48 

39 

2472 

45 

6 

46  1 

2463' 

a  Arietis 

E. 

54 

12 

I 

2611 

52  33   21 

2fio8 

50 

54 

37 

2607 

49 

15 

51 

2606  1 

Aldebaran 

E. 

84 

0 

13 

2493 

82   18  50 

2484 

80 

37 

15 

2475 

78 

55 

27' 

2466' 

Sun 

E. 

III 

42 

18 

2788 

no     7  34 

277H 

108 

32 

37 

2768 

106 

57 

27  ' 

2757  1 

^9 

Antares 

W. 

108 

49 

37 

2401 

no   33    II 

2391 

112 

16 

58 

2382 

114 

0 

58 

2373 

Saturn 

E. 

36 

34 

8 

0417 

34  50  56 

2408 

33 

7 

32 

2398 

31 

23 

54 

2388 

Aldebaran 

E. 

70 

23 

17 

2422 

68  40   14 

2414 

66 

56 

59 

2405 

65 

U 

32 

2397  ' 

Sun 

E. 

98  58 

17 

2707 

97   21   47 

2698 

95 

45 

5 

2f^8 

94 

8 

9 

2678 

30 

Saturn 

E. 

22 

42 

24 

2343 

20  57  27 

2335 

19 

12 

18 

2326 

17 

26 

56' 

2317 

i 

Aldebaran 

E. 

56 

33 

24 

2359 

54  48   50 

2352 

53 

4 

5 

2345 

51 

19 

11 

2339 

! 

Sun 

E. 

86 

0 

13 

2630 

84   21   59 

2621 

82 

43 

3^ 

2612 

81 

4 

53 

2602 

1 

1 

. _, 

_  _, 
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GREENWICH  MEAN  TIME. 

1 

LUN 
P.  L. 

fAR  DISTAN 

fCES. 
P.  L. 



P.  L. 

ii 

P.  L. 

Name  and  Direction 

Midnight 

of 

XVh 

of 

XVIIIh 

of 

XXIh 

of 

? 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

0 

>           m 

0      t      It 

e 

, 

•f 

0 

, 

„ 

1 

21 

Fomalhaut 

E. 

72 

56      17 

3105 

71   28   14 

3101 

70 

0 

6 

3097 

68 

31 

53 

3093 

!  " 

Jupiter 

W. 

87 

15      24 

2879 

88  48   10 

2870 

90 

21 

7 

2862 

91 

54 

14 

2854 

Spica 

W. 

69 

47  42 

2871 

71   20  38 

2863 

72 

53 

44 

2854 

74 

27 

2 

2845 

Antares 

W. 

23 

56  38 

agoa 

25  28  55 

aS88 

27 

I 

29 

2875 

28 

34 

20 

2862 

' 

Fomalhaut 

E. 

61 

9  46 

3080 

59  41    12 

3079 

58 

12 

37 

3079 

56 

44 

2 

3080 

23 

Jupiter 

W. 

99 

42  31 

3812 

loi    16  43 

2803 

102 

51 

7 

2795 

104 

25 

42 

2787 

Spica 

W. 

82 

16  22 

a8oi 

83   50  48 

2793 

85 

25 

25 

2784 

87 

0 

14 

2775 

Antares 

W. 

36 

22   19 

a8o8 

37  56  36 

2798 

39 

31 

7 

2788 

41 

5 

51 

2778 

Fomalhaut 

E. 

49 

21  39 

3097 

47  53  26 

3105 

46 

25 

22 

3114 

44 

57 

30 

3x25 

Saturn 

E. 

108 

45   19 

2814 

107   II    10 

2803 

105 

36 

49 

2797 

104 

2 

17 

2788 

a  Arietis 

E. 

III 

44  39 

2891 

no  12     9 

2881 

108 

39 

27 

2870 

107 

b 

31 

2859 

1    24 

Jupiter 

W. 

112 

21   20 

2744 

113  57     I 

2735 

115 

32 

54 

2727 

117 

8 

58 

2719 

Spick 

W. 

94 

57     8 

2732 

96  33     5 

2724 

98 

9 

13 

2715 

99 

45 

33 

2707 

Antares 

W. 

49 

2  43 

2730 

50  38  43 

2720 

52 

14 

56 

2711 

53 

51 

21 

2702  1 

Fomalha-ut 

E. 

37 

42  31 

3M4 

36   16  49 

3256 

34 

51 

46 

3294 

33 

27 

28 

3338  j 

Saturn 

E. 

96 

6  45 

2744 

94  31     4 

2735 

92 

55 

II 

2726 

91 

19 

6 

27.8 

a  Arietis 

E. 

99 

18  29 

28tl 

97  44   15 

2StJI 

96 

9 

49 

2792 

94 

35 

II 

2783 

'    25 

Spica 

W. 

107 

50     2 

2664 

109  27  30 

2636 

III 

5 

9 

2647 

112 

43 

0 

263H  i 

Antares 

W. 

61 

56  30 

2656 

63  34     9 

2647 

65 

12 

0 

2638 

66 

50 

3 

2629  ^ 

1 

Saturn 

E. 

83 

15  48 

3674 

81   38  33 

2665 

80 

I 

5 

265f 

78 

23 

26 

2647'. 

a  Arietis 

E. 

86 

39      I 

2739 

85     3    13 

2731 

83 

27 

14 

2722 

81 

51 

4 

2714 : 

26 

Antares 

W. 

75 

3  26 

2584 

76  42  43 

2574 

78 

22 

13 

2565 

80 

I 

56 

2556 

1 

Saturn 

E. 

70 

12     7 

2602 

68  33   15 

2593 

66 

54 

10 

2583 

65 

14 

52 

2574 

a  Arietis 

E. 

73 

47  35 

2676 

72   10  23 

2669 

70 

33 

2 

2662 

68 

55 

31 

2656 

' 

Aldebaran 

E. 

104 

0  i8 

2604 

102  21   28 

2594 

100 

42 

25 

2585 

99 

3 

9 

2575 

Sun 

E. 

130 

22  14 

2908 

128  50     5 

2698 

127 

17 

43 

2888 

125 

45 

8 

2878 ; 

1 

t 

'    27 

Antares 

W. 

88 

23  39 

25x1 

90     4  38 

2502 

91 

45 

49 

2492 

93 

27 

14 

1 
2483 

Saturn 

E. 

56 

55   15 

2529 

55   14  42 

2519 

53 

33 

55 

2SI0 

51 

52 

55 

2501 

a  Arietis 

E. 

60 

45  52 

2026 

59     7  33 

2622 

57 

29 

8 

26x8 

55 

50 

37 

2614 

Aldebaran 

E. 

90 

43  38 

2530 

89     3     6 

2520 

87 

22 

21 

2511 

85 

41 

23 

2502 

, 

Sun 

E. 

117 

59     3 

2828 

116  25   12 

2818 

114 

51 

7 

280S 

113 

16 

49 

2798 

28 

Antares 

W. 

lOI 

57  30 

2437 

103  40  12 

2428 

105 

23 

7 

2419 

107 

6 

16 

2410 

, 

Saturn 

E. 

43 

24  41 

24W 

41  42  22 

2445 

39 

59 

51 

2435 

38 

17 

6 

2426 

1 

a  Arietis 

E. 

47 

37     4 

2606 

45  58   17 

2607 

44 

19 

32 

3610 

42 

40 

51 

2614 

Aldebaran 

E. 

77 

13   26 

2457 

75  31   12 

2448 

73 

48  46 

2440 

72 

6 

8 

243X 

' 

Sun 

E. 

105 

22     3 

2747 

103  46  26 

2738 

102 

10 

37 

2728 

100 

34 

34 

2717 

29 

Antares 

W. 

115 

45   II 

2364 

117  29  37 

2356 

119 

14 

15 

2347 

120 

59 

6 

2339 

Saturn 

E. 

29 

40     2 

2379 

27  55  57 

2370 

26 

II 

39 

2361 

24 

27 

8' 

2352 

Aldebaran 

E. 

63 

29  53 

2389 

61  46     2 

2381 

60 

2 

I 

2373 

58 

17 

48' 

2366 

Sun 

E. 

92 

31     0 

2669 

90  53  38 

2659 

89 

16 

3 

2649 

87  38 

14 

2640 

30 

Saturn 

E. 

15 

41    21 

2309 

13   55  34 

2301 

12 

9 

36 

2293 

10 

23 

26 

2285 

Aldebaran 

E. 

49 

34     8 

2333 

47  48  57 

2327 

46 

3 

37 

2322 

44 

18 

10 

2317 

j 

Sun 

E. 

79 

26     I 

2593 

77  46  57 

2585 

76 

7 

42 

2577 

74 

28 

15 

2568 

110 
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AT  GREENWICH  APPARENT  NOON. 

1 

THE  SUN'S 

1 

i 

■3 
g 

s 

i 

\  0 

1 

Apparent 
RJKht  Ascension. 

Diflf.  for 
1  Hour. 

Apparent 
Declination. 

Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian 

Equation  of   1 
Time.         1 
to  be 
Added  to      <                  '• 
Apparent      j  Diff.  for  i 
Time.            1  Hour. 

i         ' 

Diff.  for 
I  Hour. 

Semi- 
diameter 

Frid. 

Sat. 

SUN 

3 

h 
6 

6 
6 

m         s 
38       5.64 

42  13-95 
46  22.00 

s 
10.349 

10.339 
10.328 

N.23 
23 
23 

9  47.5 
5  49.5 
I   27.1 

-    9.41 
10.43 
11.44 

15    45.69 
15    45.67 
15    45.66 

68!'76 
68.72 
68.69 

m        s        !      s 

3  26.85  1  0.491 
3  38.55  '  0.482  i 
3  50.00  1  0.471 

Mon. 
Tues. 
Wed. 

4 
5 
6 

6 
6 
6 

50  29.78 
54  37-26 
5«  44-43 

10.316 
10.304 
10.290 

22 
22 
22 

56  40.6 
51   30.1 
45  55-6 

-  i2.45 

13.45 
14.44 

15    45.65 
15    45.65 
15    45.66 

68.65 
68.61 
68.57 

4     1. 19  1  0.460 
4  12.09     0.447  . 
4  22.68  '  0.434 

Thur. 

Frid. 

Sat. 

7 
8 

9 

7 
7 
7 

2  51.26 

6  57.73 

11     3-8i 

10.276 
10.260 
10.243 

22 
22 
22 

39  57.4 
33  35.6 
26  50.3 

-15.43 
16.41 
17.38 

15    45.67 
15    45.69 
15    45.71 

68.52 
68.47 
68.41 

4  32.93     0.420 
4  42.81     0.404 
4  52.31     0.387 

5^iV.'io 
Mon.     II 
Tues.     12 

7 
7 
7 

15     9.47 
19  14.70 

23   i9.4« 

10.225 
10.207 
10.188 

22 
22 
22 

19  41.7 

12    lO.O 

4  15.4 

-  18.35 
19.31 
20.26 

15    45.74 
15    45.78 
15    45.82 

68.35 
68.29 
68.23 

5     1.40    0.369' 
5   10.04    0.351 
5   18.23     0.332  , 

Wed.     13 
Thur.    14 
Frid.     15 

7 
7 
7 

27  23.80 
31   27.62 
35  30.94 

10.169 
10.148 
10.127 

21 
21 
21 

55  58.1 
47  18.1 

38  15.8 

-21.20 
22.14 
23.07 

15    45.86 
15    45.91 
15    45.96 

68.17 
68.10 
68.03 

5  25.96    0.312 
5  33.21     0.291 
5  39.95  '  0.270 

'sat. 
SUN 
Mon. 

16 

17 
18 

7  39  33-76 
7  43  36.06 
7  47  37-82 

10.106 
10.084 
10.062 

21 
21 
21 

28  51.5 

19      5-2 

8  57.2 

-23.98 
24.89 

25.78 

15    46.02 
15    46.08 
15    46.14 

67.96 
67.89 
67.82 

5  46.19    0.249 
5  51.91     0.227 
5  57.10    0.205 

Tues. 
Wed. 
Thur. 

19 
20 
21 

7 
7 
7 

51   39.04 

55  39.71 
59  39.82 

10.039 

10.016 

9.992 

20 
20 
20 

58  27.8 

47  37.3 
36  25.8 

-  26.67 

27.55 
28.42 

15    46.21 
15    46.28 
15    46.36 

67.75 
67.67 

67.59 

6     1.76    0.182  ' 
6     5.86     0.159 ' 
6     9.40     0.136 1 

Frid.     22 
Sat.       23 
SUN  24 

8 
8 
8 

3  39.36 

7  38.33 
II   36.74 

9.969 

9-945 
9.921 

20 
20 
20 

24  53.5 
13     0.6 

0  47.5 

-  29.28 
30.13 
30.97 

15    46.44 
15    46.52 
15    46.60 

67.51 
67.43 

6734 

6  12.38  1  0.112  1 
6  14.80  I  0.089  1 
6  16.65     0.065  1 

Mon.     25 
Tues.    26 
Wed.    27 

8 
8 
8 

15  34.58 
19  31.85 
23  28.54 

9.898 
9.874 
9.850 

19 
19 
19 

48  14.4 
35  21.5 
22     9.2 

-  31.80 
32.61 
33.42 

15    46.69 
15    46.78 
15    46.88 

67.26 
67.18 
67.10 

6  17.93  1  0.041 
6  18.64    0.017 
6  18.77     0.007 

Thur.  !  28 
Frid.     29 
Sat.       30 
SUN,  31 

8 
8 
8 
8 

27  24,65 
31   20.18 
35  15.13 
39     9.50 

9.826 
9.801 
9.777 
9.753 

19 
18 
18 
18 

8  37.5 
54  46.7 
40  37-1 
26     9.1 

-  34.22 
35.02 
35.79 
3655 

15    46.98 
15    47.08 
15    47.18 

15  47-29 

67.01 
66.93 
66.84 
66.75 

1 
6  18.32  1  0.031 
6  17.291  0.055 
6  15.68  1  0.079 
6  13.49  1  0.103 

Mon.  1  32 

8 

43     3.27 

9.728 

N.18 

II  22.9 

-37.31 

15  47.40 

66.66 

6  10.73    0.128 

NoTK.— The 
The 

mean 
sign  - 

time  of  semi 
-  prefixed  to  t 

diameter  pa 
he  hourly  c 

ssing  the  meridian  r 
hangc  of  declination 

nay  be  found  by  subtracting  o**  19  fr 
indicates  that  north  declinations 

om  the  sidereal  time, 
are  decreasing.                1 
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AT  GREENWICH 

MEAN 

NOON. 

'                      1 
1 

THE 

SUN' 

s 

Day  of  the  Week. 
Day  of  the  Month. 

Apparent 
Right  Ascension. 

Diff.  for 
I  Hour. 

Ap 
Dec 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

Diff.  for 
I  Hour. 

Sidereal 

Time, 

or 

Right  Ascension    1 

of                , 

Mean  Sun. 

1 
1 

parent 
lination. 

Diflf.  for 
I  Hour. 

1 

Frid.   '    I 

Sat.         2 

i  SUN     3 

h 
6 
6 
6 

m 

38 
42 
46 

5-04 
13-31 
21-33 

8 

10.349 

10.339 
10.328 

N.2i 
23 
23 

•        - 

9  48.0 

5  50.1 
I   27.8 

-    9.41 
10.42 
H.43 

m        s 

3  26.80 

3  38.51 
3  49.97 

s 

0.491 
0.482 
0.471 

h       m        s 

6  34  38.24  ! 
6  38  34.80  1 
6  42  31.36 

1  Mon.       4 

'  Tues.      5 

Wed.      6 

6 

6 
6 

50 
54 
58 

29.08 
36.53 
43-67 

10.316 
10.304 
10.290 

22 
22 

22 

56  414 
51   31.0 
45  56.7 

-12.44 
13-44 
14.43 

4     1. 16 
4   12.05 
4  22.63 

0.460 

0.447 
0.434 

6  46  27.92  ' 
6  50  24.48  1 
6  54  21.04  1 

Thur.      7 
Frid.       8 
Sat.         9 

7 
7 
7 

2 

6 
II 

50-47 

56-92 

2-97 

10.276 

ia26o 
10.243 

22 
22 
22 

39  5H.6 

33  36.9 
26  51,7 

-  15.42 
16.40 

17-37 

4  32.88 

4  42.77 
4  52.26 

0.420 
0.404 
0.387 

6  58  17.60 

7  2   14.15  ! 
7     6  10.71  i 

SUN.  1  lo 

1  Mon,     u 

Tues.     12 

7 
7 
7 

15 
19 
23 

8.61 
13-81 
18.57 

10.225 
10.207 
10.188 

22 
22 
22 

19  43-3 
12   II. 7 

4  17.2 

-  18.34 
19.30 
20.25 

5     1.34 
5     9-99 
5   18.19 

0.369 
0.351 
0.332 

7  10     7.27 

7  14     3.83  , 
7  18     0.38  1 

^  Wed.  '  13 
Thur.  !  14 
Frid.     15 

7 
7 
7 

27 
31 
35 

22.87 
26.67 
29.98 

10.169 
10.148 
10.127 

21 
21 
21 

56     0.0 
47  20.2 
38^  18.0 

-21.19 
22.13 
23.05 

5  25.92 
5  33.17 
5  39.92 

0.312 
0.291 
0.270 

1 
7  21  56.94  i 
7  25  53.50 
7  29  50.06 

Sat.       16 
!  SUN. '  17 
,  Mon.   1  18 

1 

7 
7 
7 

39 
43 
47 

32.78 
35-06 
36.81 

io.ro6 
10.084 
10.062 

21 
21 
21 

28  53.7 

19     7.6 

8  59.8 

-  23.97 
24.87 

25-77 

5  46.16 

5  51.89 
5  57.08 

0.249 
0.227 
0.205 

7  33  46.62 
7  37  43.17 
7  41  39.73 

Tues.  '  19 
Wed.  i  20 

Thur.  '  21 

1 

7 
7 
7 

51 
55 
59 

38.02 
38.68 
38.78 

10.039 

10.016 

9.992 

20 
20 
20 

58  30.5 
47  40-1 
36  28.7 

-26.66 

27.54 
28.41 

6     1.73 
6     5.83 
6     9.37 

0.182 

0.159 
0.136 

7  45  36.29 
7  49  32.85 
7  53  29.41 

Frid.    '  22 
Sat.      !  23 
SUN.   24 

8 
8 
8 

3 

7 

II 

38.32 

37-30 
35-70 

9.969 
9-945 
9.922 

20 
20 
20 

24  56.5 

13     3-7 

0  50.7 

-  29.27 
30.12 
30.96 

6  12.36 
6  14.78 
6  16.63 

O.II2 
0.089 
0.065 

7  57  25.96 

8  I  22.52 
8     5  19.08 

Mon.  i  25 
Tues.    26 
Wed.  i  27 

8 
8 

8 

15 
19 
23 

33-54 
30-81 
27.50 

9.898 
9.874 
9.850 

19 
19 

48  17.8 
35  25.0 
22   12.7 

-  31.79 
32.61 

33.42 

6  17.91 
6  18.62 
6  18.75 

0.041 
0.017 
0.007 

8     9   15.63  ' 
8  13   12.19  ' 
8  17     8.75  , 

Thur.    28 
Frid.    !  29 
Sat.      .  30 
SUN.\3i 

1 

8 
8 
8 
8 

27 
31 
35 
39 

23.61 

19.14 

14. 1 1 

8.48 

9.826 
9.801 
9.777 
9.753 

19 

18 
18 

18 

8  41.1 

54  50.4 
40  40.9 
26  12.9 

-  34.22 
35.00 
35-7« 
36.54 

6  18.31 
6  17.29 
6  15.69 
6  13.51 

0.031 
0.055 
0.079 
0.103 

8  21     5.30  1 
8  25     1.86  ' 
8  28  58.42 
8  32  54.97 

Mon.     32 

NoTB.— The  M 

The  si 

deer 

_  1  .43_ 

nnidiamete 
go  -  prefi] 
easinK. 

2.27 

9.729 

N.18 

II   26.8 

-37-30 

6  10.74 

0.128 

8  36  51-53 

r  for  m< 

led  to  th 

an  noon  mi 
B  hourly  cht 

17  be  assumed  the  « 
mge  of  declination  i 

lame  as  tha 
ndicates  th 

t  for  apparent 
it  north  declini 

noon, 
itions  are 

Diflf.  for  I  Hour, 

+9".8565. 
(Table  HI.) 
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III. 


At  GREENWICH  MEAN  NOON. 

• 

1 
o 

•s 
•s 

1 

> 

1 

THE    SUN'S 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
I  Hour. 

1 

Mean  Time 

of 

Sidereal  Noon. 

TRUE  LONGITUDE. 

Diflf.  for 
I  Hour. 

LATITUDE. 

A 

V 

I 

2 

3 

182 

184 

98 

99 
100 

45    IO-2 
42    23.0 

39  35-9 

44    59-0 

42   1 1.6 
39  24.3 

143.02 

143.03 
143.04 

n 
-0.34 
0.21 
—    0.06 

0.007  2023 
0.007  2096 
0.007  2145 

+     3.5 
2.6 

1.6 

h      m         s        I 
17    22    30.50 

17    18    34.58 

17  14  38.67  : 

1 

4 
5 
6 

185 

186 

187 

lOI 

102 
103 

36  49.0 
34     2.4 
31   159 

36  37-3 
33  50.5 
31     3-8 

143.05 
143.06 
143.06 

+    0.09 
0.23 
0.35 

0.007  2170 
0.007  2169 
0.007  214I 

+    0.5 

17  10  42.76 
17     6  46.85 
17     2  50.93 

7 
8 

9 

188 
189 

190 

104 

105 
106 

28  29.5 

25  43-2 
22  56.8 

28      17.2 
25      307 

22    44.2 

143.07 

143.07 
143.07 

+    0.45 
0.53 
0.57 

0.007  2085 
0.007  2003 
0.007  1895 

16  58  55.02 
16  54  59.11 
16  51     3.20  t 

ID 

II 

12 

191 

192 

193 

107 
108 
109 

20  10.5 
17  24.2 
14  37-8 

19    57.7 
17    II.2 
14    24.6 

143.07 
143.07 
143.07 

+  0-59 
0.58 

0.53 

0.007  1 761 
0.007  1603 
0.007  1 42 1 

-    6.1 
7.2 
8.2 

16  47     7.29 
16  43   11.37 
16  39  15,46 

'3 

14 
15 

194 
195 

196 

no 
III 

112 

II   51-5 
9     5-2 
6  19.0 

II   3«-i 
6     5.2 

143.07 
143.07 
143.08 

+  0.47 
0.38 
0.28 

0.007  12 17 
0.007  0993 
0.007  0748 

-    9.0 

9.8 

10.6 

16  35  19.55 
16  31  23.64  ' 
16  27  27.73 

i6 

17 
i8 

197 

198 

199 

114 
114 

3  32-9 
0  46.9 

58     I.I 

3  18.9 

0  32.8 

57  46.9 

143.08 
143.09 
143.10 

+  0.17 
+  0.04 
-0.08 

0.007  0484 
0.007  0203 
0.006  9904 

-11.4 
12.1 
12.8 

16  23  31.81  1 
16  19  35.90 
16  15  39.99 

19 

20 

'  21 

200 

201 
202 

116 
117 

55   15-6 
52  30-5 
49  45-8 

55       1-2 

52  15-9 
49  3I-0 

143." 
143.13 
143.15 

—  0.19 
0.29 
0.38 

0.006  9589 
0.006  9259 
0.0068914 

-13.4 
14.0 
14.6 

16  II  44.08  1 
16     7  48.17 

16    3  52.25  : 

22 
23 
24 

203 
204 
205 

118 
119 
120 

47     1-6 
44  17-9 
41   34-9 

46  46.6 
44     2.8 
41    19-7 

143.17 
143.20 

143.23 

-  0.44 
0.48 
0.48 

0.006  8555 
0.006  8182 
0.006  7796 

-  15.2 
15.8 
16.4 

15  59  5^-34  ; 
15  56    0.43 

15  52     4-52  1 

25 
26 
27 

206 
207 
208 

121 
122 
123 

38  52.7 
36  11.4 
33  310 

38  37.3 
35  55-8 
33  153 

143.26 
143.29 
143.34 

-0.45 
0.39 

0.31 

0.006  7396 
0.006  6982 
0.006  6552 

-17.0 
17.6 

18.2 

15  48     8.6i 
15  44  12.70 
15  40  16.79 

28 
29 
30 
31 

209 
210 

211 
212 

124 
125 
126 
127 

30  51.6 
28  13.3 
25  36.1 
23     0.0 

30  35-8 
27  57-3 
25  199 
22  43-7 

143.38 
143-43 
143.47 
143.52 

—  0.20 

—  0.07 
+  0.07 

0.21 

0.006  6105 
0.006  5641 
0.006  5159 
0.006  4656 

-  18.9 
19.7 
20.5 
21.4 

15  36  20.88 
15  32  24.97 
15  28  29.06 
15  24  33.15 

32 

NOTI 

213 

128 

20  25.1 

20     8.6 

_I43.56 
he  true  equ 

+  0.34 

0.006  41  31 

-22.3 
he  mean 

15  20  37.24 

t.— The  I 
eq 

lambers 
ainox  of 

in  column  A 
January  o'.o. 

correspond  to  t 

nox  of  the  date 

;  in  column  A'  to  l 

Diflf.  for  I  Hour, 
—  9*.8296. 
(Table  H.) 
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i 

GREENWICH 

MEAN  TIME. 

5 

THE 

MOON'S 

o 

SEMIDIAMETER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

5 

I 

2 

3 

Noon. 

MidniKht. 

Noon. 

59  29.9 

59  50-6 

60  2.9 

Diff.  for 
I  Hour. 

MidniRht. 

59  41.1 

59  58.0 

60  5. 1 

Diflf.  for 
I  Hour. 

Meridian  of 
Greenwich. 

h        ni 

19  46.0 

20  39.9 

21  37.7 

Diff.  for 
I  Hour. 

Noon.    1 

23-9  1 
24-9 
25-9  1 

16    14.3 
16    20.0 
16    23.3 

16    17.4 
16    22.0 
16    23.9 

+  I.OI 

0.70 

+  0.30 

+  0.87 

0.52 

+  0.06 

m 

2.17 
2.32 
2.49 

4 

5 
6 

16    23.7 
16    20.7 
16    14.3 

16    22.6 
16    17.9 
16       9.9 

60       4.3 

59  53-3 
59  29.7 

-  0.20 
0.72 
1-23 

60     0.4 

59  43-0 
59   13.6 

—  0.46 
0.98 
1.45 

22  39.0 

23  42.1 

6 

2.61 

2.63 

26.9 
27.9 
28.9 

7 
8 

9 

16       4.9 

15  53-2 
15  40.3 

15    59.3 
15    46.9 

15  33.« 

58  55.1 
58   12.4 
57  25.2 

-  1.63 
1.90 
2:00 

58  34-5 
57  49-1 
57     1.3 

-1.78 
1.98 
1.98 

0  44.0 

1  42.4 

2  36.1 

2.52 

2.34 
2.13 

0.6! 

1.6  1 
2.6  , 

j 

lO 

II 

12 

15  27.4 
15   15-3 
15     4-9 

15  21.2 

15     9-9 
15     0.6 

56  37-7 
55  53.4 
55   15.3 

-1.93 

1-73 
1.43 

56   15.0 
55  33-4 
54  59.2 

-1.85 
1.59 
1.25 

3  25.0 

4  9-9 
4  52.0 

1.95 
1. 81 
X.71 

3.61 
4.6  1 

5-6] 

13 

15 

14  56.8 

14  51-3 
14  48.5 

H  53.7 
14  49.5 
14  48.2 

54  45-4 
54  25.1 
54  15-0 

-1.05 

0.64 

-  0.21 

54  34-0 
54   18.8 
54  13-7. 

-0.85 

-0.42 

0.00 

5  32.6 

6  12.9 
6  53-9 

1.67 
1.68 
1-73 

6.6 
7.6, 

8.6  1 

16 

17 
•  18 

14  48.5 
14  51. 1 
14  55-9 

H  49.5 
H  53.2 
14  59.0 

54  H-9 
54  24.4 
54  42.1 

+  0.20 
0.58 
0.89 

54  18.5 
54  32.3 
54  53-7 

+  0.39 
0.74 
1.03 

7  36.6 

8  22.0 

9  10.5 

1.83 
1.96 
2.09 

9.6 
10.6 
11.6 

19 
20 
21 

15     2.6 
15   10.6 
15   19.5 

15     6.5 
15  15.0 
15  24.0 

55     6.7 

55  36.2 

56  8.6 

+  1.14 
1.30 
1.38 

55  20.9 

55  52.2 

56  25.3 

+  1.23 
1.35 
1.39 

10     2.1 

10  56.0 

11  509 

2.20 
2.28 
2.29 

12.6  1 
13.6 

14.6 

22 

23 

24 

15  28.6 

15  37-4 
15  45-6 

15  33.1 
15  41-6 
15  49-3 

56  42.0 

57  14.4 
57  44-4 

+  1.38 

I-3I 
1.18 

56  58.4 

57  29.8 
57  58.2 

+  1-36 
1.25 
I. II 

12  45.4 

13  38.1 

14  28.8 

2.24 
2.15 
2.06 

15.6 
16.6 
17.6 

25 
26 
27 

15  52.8 

15  59.0 

16  4.1 

15  5^.1 

16  1.7 
16     6.2 

58    II.O 

58  33.7 
58  52^3 

+  1.03 
0.87 
0.69 

58  22.9 

58  43.5 

59  0.0 

+  0.94 
0.78 
0.60 

15  17.6 

16  5-3 
16  53.1 

2.00 
1.98 
2.01 

18.6 
19.6 
20.6 

28 
29 
30 
31 

16     8.0 
16  10.7 
16  12.1 
16  12.0 

16     9.5 
16  II. 6 
16  12.3 
16  II. 3 

59     6.6 
59   16.6 
59  21.8 
59  21.3 

+  0.51 
0.32 

+  O.II 

-0.15 

59   12.2 
59   19.8 
59  22.3 
59   18.7 

+  0.42 

+  0.22 

—  0.02 

0.29 

17  42.2 

18  33.8 

19  28.8 

20  27.3 

2.09 
2.22 

2.37 
2.50 

21.6 
22.6 
23.6 
24.6 

_3^ 

16    lO.I 

16     8.4 
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14.680 

13 

4   50.53 

2. 10x3 

3 

25 

19.5 

15.632 

H 

23 

26 

38.27 

2.IOS7 

8 

39 

45.6 

14.731 

14 

6  56.66 

2.1031 

3 

40 

57.0 

15.61S 

15 

23 

28 

44-56 

2. 1039 

8 

25 

0.2 

14. 781 

15 

9     2.90 

2. 1050 

3 

56 

33-7 

15.604 

i6 

23 

30 

50.74 

2. 102a 

8 

10 

II. 9 

14.829 

16 

II     9.26 

2.1070 

4 

12 

9-5 

15.588 

17 

23 

32 

56.82 

2. 1006 

7 

55 

20.7 

14.876 

17 

13   15-74 

2.1090 

4 

27 

44.3 

15.571 

i8 

23 

35 

2.81 

2.0990 

7 

4^ 

26.8 

14.921 

18 

15  22.34 

2.XIII 

,       4 

43 

18.0 

15.552 

19 

23 

37 

8.70 

2.0974 

7 

25 

30.2 

14.966 

19 

17  29.07 

2.1133 

1       4 

58 

50.5 

15-532 

20 

23 

39 

14.50 

2.0960 

7 

10 

30.9 

15.009 

20 

19  35.93 

2.1155 

i        5 

14 

21.8 

15.510 

21 

23 

41 

20.22 

2.0947 

6 

55 

29.1 

15.051 

21 

21  42.93 

2.1179 

,       5 

29 

51.7 

15.487    ' 

22 

23 

43 

25.86 

2.0934 

6 

40 

24.8 

15.093 

22 

23  50.08 

2.1204 

,       5 

45 

20.2 

15.463 

23 

23 

45 

31.43 

2.092^ 

S.    6 

25 

18.1 

X5.131 

23 

I 

25  57.38 

2.1239 

;N.  6 

0 

47.2 

15.437 

Tl 

JESDA 

Y  26. 

THURSDAY  28 

. 

' 

o 

23 

47  36.92 

2.09x0 

S.   6 

10 

9.1 

15.168 

0 

28     4.83 

2.1255 

|N.  6 

16 

12.6 

15.409    ' 

I 

23 

49 

42.35 

2.0899 

5 

54 

57.9 

15.205 

I 

30  12.44 

2.1382 

1       ^ 

31 

36.3 

15.380   , 

2 

23 

51 

47.71 

2.0888 

5 

39 

44-5 

15. 140 

2 

32  20.21 

2.X309 

i       6 

46  58.2 

15.350 

3 

23 

53 

53.01 

2.0879 

5 

24 

29.1 

»5.273 

3 

34  28.15 

2. 1338 

7 

2 

18.3 

15.3x9 

4 

23d?5 

58.26 

a. 087 I 

5 

9 

II. 7 

15.306 

4 

36  36.26 

2.1367 

7 

17 

36.5 

15.286   , 

5 

23 

58 

3.46 

2.0863 

4 

53 

52.4 

15.338 

5 

38  44.55 

2.1397 

1       7 

32 

52.6 

15.251 

6 

0 

0 

8.61 

2.0855 

4 

38 

31.2 

15.368 

6 

40  53.02 

2.1428 

!       7 

48 

6.6 

15.115 

7 

0 

2 

13.72 

2.0848 

4 

23 

8.3 

15.396 

7 

43     1.68 

2.1459 

1       8 

3 

1S.4 

15.178 

8 

0 

4 

18.79 

2.0843 

4 

7 

43.7 

15.423 

8 

45   10.53 

3. 149a 

1       8 

18 

27.9 

15.139 

9 

0 

6 

23.83 

a.  0838 

3 

52 

175 

15.449 

9 

47  19.58 

2.1525 

i       8 

33 

35-1 

15.099 

lO 

0 

8 

28.84 

2.0833 

3 

36 

49.8 

15.474 

10 

49  '-:^-83 

2.155s 

i       8 

48 

39.8 

15.057 

II 

0 

10 

3383 

8.0830 

3 

21 

20.6 

15.498 

II 

^ 

51  38.28 

2.1593 

1       9 

3 

41.9 

I5.<W3 

12 

0 

12 

38.80 

2.0828 

3 

5 

50.1 

15.519 

12 

53  47.94 

3.  :62i: 

1       9 

18 

41.4 

14.969 

13 

0 

14 

43.76 

2.0825 

2 

50 

18.3 

15.540 

13 

55  57.81 

1       2.1663 

9 

33 

38.2 

14.923 

14 

0 

16 

48.70 

2.0823 

2 

34 

45.3 

15.559 

14 

58     7.90 

I       2. 1701 

!       9 

48 

32-1 

14.874 

15 

0 

18 

53.64 

2.0823 

2 

19 

II. 2 

15.577 

15 

2 

0  18.22 

1       3.1738 

10 

3 

23.1 

14. 825 

16 

0 

20 

58.58 

2.0823 

2 

3 

36.1 

15-593 

16 

2 

2  28.76 

1        2. 1776 

!   ^° 

18 

II. I 

14.774 

17 

0 

23 

3.52 

3.0824 

1       I 

48 

0.0 

15.609 

^7 

2 

4  39.53 

a. 1815 

10 

32 

56.0 

14.722 

18 

0 

25 

8.47 

2.0827 

I 

32 

23.0 

15.623 

18 

2 

6  50.54 

I      2.1855 

10 

47 

37.7 

14.668 

19 

0 

27 

13.44 

2.0829 

t       I 

16 

45.2 

15.636 

^9 

2 

9     1.79 

1      2.1895 

II 

2 

16.2 

14.613   1 

20 

0 

29 

18.42 

2.0832 

I       I 

I 

6.7 

15.648 

20 

2 

II    13.28 

a. 1937 

II 

16 

51.3 

14.556 

21 

0 

31 

23.42 

a. 0836 

1       ° 

45 

27.5 

15.658 

21 

2 

13  25.03 

1      2. 1978 

II 

31 

22.9 

14.498   ' 

22 

0 

33 

28.45 

2.0S42 

!     0 

29 

47.8 

15.666 

22 

2 

15  37.02 

2.2nan 

II 

45 

51.0 

14.438 

23 

0 

35 

33.52 

2.0848 

S.   0 

14 

7.6 

'      15.673 

23 

2 

17  49.27 

3.2063 

12 

0 

15.5 

14.377  j 

24 

0 

37 

38.62 

2.0854 

,N.  0 

__      

I 

33.0 

15.679 

1 

24 

2 

20     1.78 

2.3107 

;n.i2 

14 

36.3 

14.314  ! 

1 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

^ 

Right 

Diff.for 

Declination. 

Diff.for 

Hotir. 

Right 

Di«f.  for 

Declinatinn. 

Dift.  for 

Ascension. 

I  Minute. 

I  Minute. 

Ascension. 

1  Minate. 

1  Minate. 

1 

FRIDAY 

29. 

SUNDAY  31. 

1 

h 

m         s 

s 

0                 >                   M 

" 

h     m        s 

s                  * 

. 

.        1 

O 

2 

20      1.78 

2.2107 

N.I2  14  36.3 

14.314 

0 

4    12      3.64 

2.4661    N.2I 

59    21.2 

9.446  1 

1 

2 

22    14.55 

2.2151 

12    28    53.2 

14.249 

I 

4    14    31.77 

2.47»5         22 

8  43.8 

9.30; 

1        2 

2 

24    27.59 

2.2196 

12    43       6.2 

14.183 

2 

4    17      0.22 

2.4768  1       22 

17  58.0 

9.166 

1      3 

2 

26    40.90  , 

2.2242 

12  57  15.2 

14.116 

3 

4    19    28.99 

2.4821  1       22 

27     3-7 

9.023    1 

4 

2 

28    54.49 

2.2288 

13  II  20.1 

14.047 

4 

4    21    58.07 

2.4873  1       22 

36     0.8 

8.879   ' 

1      5 

2 

31       8.36 

2.2335 

13  25  20.8 

13.976 

5 

4   24   27.47 

2.4926  ,       22 

44  49-2 

8.734  ! 

,      6 

2 

33  22.51 

2.2383 

13  39  17-2 

13.904 

6 

4   26   57.18 

2.4978  1       22 

53  28.9 

8.588 

'      7 

2 

35  36.95 

2.2430 

13  53     9.3 

13.83X 

7 

4  29   27.20 

2.5oa8        23 

I   59.8 

8.440   1 

1      8 

2 

37  51.67 

2.2478 

14     6  56.9 

13.755 

8 

4  31   57-52 

a.  5079  1      23 

10  21.7 

8.291    1 

1      9 

2 

40     6.69 

2.2528 

14  20  39.9 

13.678 

9 

4  34  28.15 

2.5129  j      23 

18  34.7 

8.141 

lO 

2 

42  22.00 

2.2578 

14  34   18.2 

13.599 

10 

4  36  59.07 

2.5x78        23 

26  38.6 

7.9»9   ' 

II 

2 

44  37.62 

2.2628 

14  47  51.8 

13.5x9 

II 

4  39  30.28 

a.5a26        23 

34  33-4 

7.837    , 

i  '* 

2 

46  53.53 

2.2678 

15     I   20.5 

13.438 

12 

4  42     1.78 

2.5274  1      23 

42   19.0 

r.683 

'    13 

2 

49     9.75 

2.2>28 

15   14  44.3 

13.354 

13 

4  44  33.57 

2.5321        23 

49  55.3 

7.527 

^4 

2 

51  26.27 

2.2779 

15  28     3.0 

13.269 

14 

4  47     5.63 

a-.  5367        23 

57  22.2 

7.370 

15 

2 

53  43.10 

2.2832 

15  41    16.6 

13.183 

15 

4  49  37.97 

2.5412  1      24 

4  39.7 

7.212 

i6 

2 

56     0.25 

a.  2884 

15  54  25.0 

13.096 

16 

4  52   10.57 

2.5456        24 

II  47.6 

7.053   ' 

I? 

2 

58  17.71  , 

2.2937 

16     7  28.1 

13.006 

17 

4  54  43.44 

2.5499  1      24 

18  46.0 

6.893   ] 

i8 

3 

0  35-49 

2.«99o 

16  20  25.7 

12.914 

18 

4  57   16.56 

2.5542        24 

25  34.7 

6.731 

I    19 

3 

2  53-59 

2.3044 

16  33   17-8 

12.H22 

19 

4  59  49.94 

2.5584  1      24 

32  13-7 

6.568   1 

20 

3 

5   12.02 

2.3098 

16  46     4.3 

12.728 

20 

5     2  23.57 

2.5624  1      24 

38  42.9 

6.405    , 

i     " 

3 

7  30.77 

2.3153 

16  58  45.1 

12.632 

21 

5     4  57.43 

2.5663        24 

45     2.3 

6.241 

22 

3 

9  49.85 

2.3207 

17   II   20.1 

xa.534 

22 

5     7  31.53 

2.5702  i      24 

51    II. 8 

6.075    ■ 

1    '^ 

3 

12     9.25 

2.3261 

N.17  23  49.2 

12.435 

23 

5   10     5.85 

2.57S9    N.24 

57   11-3 

5.10S 

SATURDA 

Y  30. 

MONDAY,  AUGUST   i. 

1 
1 

i  ° 

3 

14  28.98  ; 

2.3316 

N.17  36   12.3 

12.334 

0 

5   12  40.40 

2.5777    N.25 

3     0.8 

5.741    1 

1  I 

2 

3 
3 

16  49.04 
19    9.44  1 

a. 3372 
2.3428 

17  48  29.3 

18  0  40.1 

12.232 
12.128 

1 

3 

3 

21  30.18 

a.  3 184 

18   12  44.6 

12.022 

4 

3 

23  51-25 

a.  3540 

18  24  42.7 

11.915 

PHASES 

OF  THE  MOON. 

5 

3 

26  12.66 , 

a. 3596 

18  36  34.4 

11.807 

6 
7 

3 
3 

28  34.40  ! 
30  56.48 

2.3652 
2.3708 

18  48   19.5 
18  59  58.0 

11.697 

11.585 

1     ^ 

3 

33   18.90  , 

a. 3765 

19  II   29.7 

11.471 

d 

h       m 

'     9 

3 

35  41.66 

a.  3822 

19  22  54.5 

11.356 

• 

New  Moon 

.     .     .     .       July     6 

9  20.0  1 

1    ^^ 

3 

38     4.76 

2.3878 

19  34   12.4 

11.240 

D 

First  Quarter    .... 

.      13   20   24.4  1 

11 

12 

3 
3 

40  28.20 
42  51.98  ' 

2.3935 
2.3992 

19  45  23.3 
19  56  27.0 

11.122 
11.002 

0 

Full  Moon 

.      21    20   37.0  ! 

i    ^3 

3 

45  16.10 

2.4048 

20     7  23.5 

10.881 

C 

Last  Quarter     .... 

.       28    21    34.5 

1    14 

3 

47  40.56 
50     5.36 

2.4105 
2.4162 

20  i8  12.7 
20  28  54.4 

10.758 
10.633 

t 

15 

3 



—  -    —       -  -  - 

- 

16 

3 

52  30.50 

2.4218 

20  39  28.6 

10.508 

.      1 

17 

3 

54  55-97 

2.4273 

20  49  55.3 

10.380 

July 

d        h      1 

18 

3 

57  21.78  ' 

a.  4330 

21     0   14.2 

10.250 

a 

Perigee     . 

3  .5.1  I 

19 

3 

59.47.93 

2.438« 

21    10  25.3 

10.120 

a 

Apogee     . 

.     .      I 

5   12.0  ' 

20 

4 

2   14.41 

2.4441 

21   20  28.6 

9.988 

c 

Perigee     . 

-     .     30   10.4  j| 

21 

4 

4  41.22, 

a. 4497 

21   30  23.9 

9.855 

22 

4 

7     8.37 
9  35.84  ; 

2.4552 
2.4606 

21   40   II. 2 

9.720 

23 

4 

21   49  50.3 

9.583 

|«4 

.    4 

12     3.64  1 

2.4661 

N.21   59  21.2 

9.446 

. 
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GREENWICH  MEAN  TIME 

• 

j 

LUNAR  DISTANCES. 

.1^ 

P.  L. 

P.  L. 

P.  L, 

P.L. 

'   og 

Name  and  Direction 

Noon. 

of 

.Illh 

of 

Vlh 

of 

IX»» 

of 

'/ 

of  Object. 

_ 

Diff. 

Diff. 

Diff. 

DiO. 

i 

0 

r 

0       »       ..  ' 

, 

, 

„ 

0          t 

„ 

I 

a  Aquilae 

W. 

87 

21    48 

3060 

88  50  46 

3052 

90 

19 

! 

54 

3045 

91   49 

II 

1 
3040  , 

Fomalhaut 

W. 

55 

I   39 

2504 

56  42  46  , 

2487 

58 

24 

17 

2471 

60     6 

II 

1 
2435 

Aldebaran 

E. 

42 

32  35 

3313 

40  46  55 

2311 

39 

I 

12  ' 

2309 

37   15 

26 

2108 

Sun 

E. 

72 

48  36 

2560 

71     8  46 

2552 

69 

28 

45  1 

2544 

67  48 

33 

2537  ' 

1       2 

a  Aquilse 

W. 

99 

16  39 

3036 

100  46     7 

3041 

102 

15 

29 

3047 

103  44 

44 

3055 

Fomalhaut 

W. 

68 

40  44 

«39a 

70  24  30 

2382 

72 

8 

30 

2373 

73  52 

43 

2365 

a  Pegasi 

W. 

51 

35  33 

2866 

53     8  35  . 

2831 

54 

42 

23 

2798 

56   16 

54 

2767 

Sun 

E. 

59 

25     7 

aMM 

57  43  59 

2499 

56 

2 

44 

2494 

54  21 

22 

2489 

3 

Fomalhaut 

W. 

82 

36  28 

2335 

84  21  37 

2331 

86 

6 

51 

2328 

87  5^ 

9 

23a6 

a  I'egasi 

W. 

64 

18  24 

2653 

65  56     7 

2636 

67 

34 

13 

2621 

69   12 

39 

2608 

Sun 

E. 

45 

53     5 

2473 

44   II    13 

2471 

42 

29 

19 

2470 

40  47 

24 

2470 

4 

Fomalhaut 

W. 

96 

39     6 

2327 

98  24  26  ' 

2330 

100 

9 

41 

2334 

loi   54 

51 

2338 

a  Pegasi 

W. 

77 

28  31 

2568 

79     8  II  1 

2564 

80 

47 

56 

2560 

82  27 

46 

2559 

Sun 

E. 

32 

18     2 

2480 

30  36  20 

2484 

28 

54 

44 

2489 

27   13 

16 

2496 

8 

Sun 

W. 

21 

36   10 

2807 

23   10  29 

S8i6 

24 

44 

37  ' 

2826 

26   18 

31 

2838 

Spica 

E. 

76 

18  48 

2447 

74  36  20  ! 

2462 

72 

54 

'3  1 

2478 

71    12 

29 

«4W 

All  tares 

E. 

122 

12  48 

2441 

1 20  30  •  1 2 

2455 

118 

47 

56 

2470 

117     6 

I 

2486 

9 

Sun 

W. 

34 

3   59 

2906 

35  3^   10 

2921 

37 

8 

1 
2 

2937 

S^  39 

34 

2953 

Spica 

E. 

62 

49  24 

2575 

61     9  55  , 

2592 

59 

30 

5°  , 

2609 

57  52 

7 

2626 

Antares 

E. 

108 

4^   50 

2564 

107     2     5  1 

2580 

105 

22 

42  1 

2596 

103  43 

41 

2612 

lO 

Sun 

W. 

46 

12   11 

3034 

47  41   42 

3050 

49 

10 

53  1 

3066 

5<>  39 

44 

308a 

Mars 

W. 

20 

19  44 

2970 

21   50  34  1 

2979 

23 

21 

13 

2989 

24   51 

40 

9999 

Spica 

E. 

49 

44   17 

2711 

48  7  52  : 

2729 

46 

31 

51' 

2746 

44  56 

12 

a763 

Antares 

E. 

95 

34      I 

2691 

93  57     9  ' 

2707 

92 

20 

38; 

2722 

9'»  44 

28 

2738 

11 

Sun 

W. 

57 

59     8 

31 6i) 

59  26     5  , 

3175 

60 

52 

43 

3190 

62    19 

4 

3205 

Mars 

W. 

32 

20  32 

3057 

33  49  34  , 

3070 

35 

18 

20 

3083 

36  46 

50 

3096 

Regulus 

W. 

18 

4  44 

2945 

19  36     6 

2941 

21 

7 

33 

2939 

22  39 

3 

«939 

1 

Spica 

E. 

37 

3  36 

2850 

35  30  13  ! 

2869 

33 

57 

'*^  1 

2887 

32   24 

38 

2905 

Antares 

E. 

82 

48  39 

2812 

81    14  27 

2827 

79 

40 

34  1 

2841 

78     6 

59 

2854 

i  ^2 

Sun 

W. 

69 

26  38 

3272 

70  51   22 

3284 

72 

15 

51 

3296 

73  40 

7 

3308 

j 

Mars 

W. 

44 

5  37 

3156 

45  32  39 

3167 

46 

59 

28  ' 

3»78 

48  26 

4 

3188 

Regulus 

W. 

30 

15  41 

2964 

31  46  39 

2970 

33 

17 

29  . 

2977 

34  48 

10 

2985 

Antares 

E. 

70 

23    19 

29I» 

68  51    23 

2930 

67 

19 

421 

294X 

65  48 

16 

2952 

n  Aquilx 

E. 

114 

58  28 

3926 

113  45  35 

39x6 

112 

32 

3^ ; 

3906 

III    19 

16 

3896 

1 

13 

Sun 

\V. 

80 

38   13 

3360 

82     I    15  ' 

3368 

83 

24 

8  ' 

3377 

84  46 

51 

3386 

Mars 

W. 

55 

36     2 

3236 

57     I   28  , 

3244 

58 

26 

45 ; 

3252 

59  51 

53 

3259 

1 

Regulus 

W. 

42 

19   15 

3021 

43  49      I 

3027 

45 

18 

40 

3034 

46  48 

10 

3040 

1 

Antares 

E. 

58 

14  20 

3001 

56  44     9  1 

3010 

55 

14 

9  ; 

3018 

53  44 

19 

3026 

1 

1 

0  Aquilae 

E. 

105 

II      3 

3865 

103   57     8  1 

3862 

102 

43 

10  1 

3860 

loi   29 

9 

3858 

1  14 

Sun 

W. 

91 

38   18 

3418 

93     0   14  1 

3425 

94 

22 

4  , 

3427 

95  43 

50 

3431 

i 

Mars 

W. 

66 

55  31 

3290 

68   19  54 

3294 

69 

44 

13 

3298 

71     8 

27 

330a 

1 

Regulus 

W. 

54 

14     0 

3065 

55  42  53  . 

1 

3069 

57 

II 

41 

3072 

58  40 

25 

3073 
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GREENWICH  MEAN  TIME. 

I 

LUNAR  DISTANCES. 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 
Diff. 

XV»^ 

P.L. 

of 
Diff. 

XVIIIt' 

P.L. 

of 
Diff. 

XXV 

P.  L. 

of 
Diff. 

I 
1 

aAquilse 
Fomalhaut 
Aldebaran 
Sun 

W. 
W. 
E. 
E. 

o 

93 
6i 

35 

66 

18  34 
48  27 

29  38 
8    II 

3036 
2441 
2309 
2530 

94  48     3 

63  31     3 
33  43  5J 

64  27  39 

3033 
2427 
231 1 
2523 

0               >               f 

96   17  35 
65   13   59 
31   58     7 
62  46  57 

3032 
2415 
2314 
25x6 

97  47 
66  57 
30  12 
61     6 

8 

13 

28 

6 

3033 
2403 
2318 
2510 

i   2 

1 

a  Aquilae 
Fomalhaut 
a  Pegasi 
Sun 

VV. 
W. 
W. 
E. 

105 
75 
57 
52 

13  49 
37     8 
52     5 
39  53 

3066 
2357 
»739 
2485 

106  42  40 
77  21   44 
59  27  53 
50  58   18 

3079 
2350 
2714 

248X 

108   II    15 
79     6  30 
61     4   14 
49   16  38 

3094 
2344 
2692 

2478 

109  39 
80  51 
62  41 
47  34 

5 
53 

3»a 

2339 
2671 

a475 

3  !   Fomalhaut 
.  a  Pegasi 

1  Sun 

W. 
W. 
E  . 

89 
70 

39 

37  31 
51   23 

5  28 

2325 
8597 

1470 

91   22  55 
72  30  22 
37  23  33 

2324 
2587 

93     8   19 
74     9  35 
35  41  40 

2324 
2579 
2473 

94  53 
75  48 
55  59 

43 
59 
49 

2395 
2573 
2476 

4      Fomalhaut 
a  Pejjasi 
Sun 

W. 
VV. 
E. 

103 

84 
25 

39  55 
7  37 

31   58 

2344 
2559 
2506 

105  24  51 
85  47  28 
23   50  53 

235" 
256:. 
2517 

107     9  37 
87  27  18 

22    ID      4 

2357 
2563 
253a 

108  54 

89     7 
20  29 

13  , 

4 

35 

2366 
2566 
as49 

8      Sun 
Spica 

Antares 

1 

W. 
E. 
E. 

27 

69 

"5 

52  10 

31     7 

24  28 

•850 

asio 
2501 

29  25  33 

67  50     7 

113  43   16 

.2863 
2596 

2517 

30    58    40 

66     9  30 
112     2  26 

2877 
2543 

2532 

32  31 
64  29 

no    21 

29 

16  1 

57  1 

2891 
2559 
a548 

9      Sun 
Spica 
.  Antares 

W. 
E. 
E. 

40 

56 

102 

10  46 

13  47 

5     2 

9969 

2643 
262H 

41   41   38 

54  35  50 
100  26  45 

2985 
2660 
2643 

43  12     9 
52  58   16 
98  48  49 

3001 

2677 

2659 

44  42 
51   21 
97   II 

20 
5 

14 

3018 
2694 
2675 

lo  .  Sun 
1  Mars 
1  Spica 
j  Antares 

W. 
W. 
E. 
E. 

52 
26 

43 

89 

8   15 
21   54 
20  55 

8  39 

3098 
3009 
2780 
2753 

53  36  27 
27  51   55 
41   46     I 
87  33   10 

3.14 
3021 
2798 
2768 

55     4  19 
29  21  42 

40  II  30 
85  58     0 

3129 
3033 
2815 
2783 

56  31 
30  51 
38  37 
84  23 

53 

14 
22 
10 

3x45 
3045 
283a 
2798 

i  " 

1 
1 

Sun 

Mars 

Regulus 

Spica 

Antares 

W. 
W. 
W. 
E. 
E. 

63 
38 
24 
30 
76 

45     7 
15     5 
10  32 
52  25 
33  41 

3219 
3108 
2942 
2924 

65   10  54 
39  43     5 
25  41   58 
29  20  36 
75     0  41 

3233 
3120 
2946 
2944 
3880 

66  36  24 
41   10  50 
27   13   19 
27  49   12 
73  27  57 

3246 
3132 
2951 
2964 
2893 

68      I 
42  3^ 
28  44 
26   18 
71   55 

39 
21 

34 

14; 

30 

3259 
3144 
2957 
2984 
2906 

1    12 

Sun 
Mars 
Regulus 
Antares 
a  Aquilae 

W. 
W. 
W. 
E. 
E. 

75 
49 
36 
64 
no 

4  9 
52  28 
18  41 
17     3 

5  52 

3319 

.    3198 
2993 
2963 

38»8 

76  27  58 
51    18  39 

37  49     3 

62  46     4 

108   52  20 

3330 
3208 
3000 
2973 
3880 

77  51   35 
52  44  38 
39   19  16 
61    15   17 
107  38  40 

3340 

3218 
3007 
2983 
3874 

79   15 
54   10 
40  49 

59  44 
106  24 

0 

25 
20 

43 
54 

3350 
3227 
3014 
2992 

3869 

i^3 

Sun 
Mars 
Regulus 
Antares 
a  Aquilae 

W. 
W. 
W. 
E. 
E. 

86 
61 

48 

52 
100 

9  24 

16  52 

17  55 

14  39 

15  7 

3393 
326f. 
3046 
3033 
3857 

87  31   49 
62  41   43 

49  46  49 

50  45     8 
99     I     4 

3400 
3273 
3051 
3040 
3856 

88  54     6 
64     6  26 
51    15  58 
49   15  45 
97  47     0 

3406 

3279 
3056 
3047 

3856 

90   16 
65  31 
52  45 
47  46 
96  32 

16 

2  ' 

2 
31 
56 

3412 
3285 
3061 

3053 
3856 

:  '^ 

Sun 

Mars 

Regulus 

W. 
W. 
W. 

97 
72 
60 

5  31 

32  36 

9     6 

3435 
3305 
3078 

98  27     8 
73   56  42 
61   37  43 

3438 
3308 
3080 

99  48  42 
75  20  44 
63     6   18 

3440 
3310 

3«'8i 

loi    10 
76  44 
64   34 

13 
44  1 
50 

3443 
33»i 
3082 

124 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

1* 

P.  L. 

P,  L. 

P.  L. 

P.  L. 

Name  and  Direction 

Noon 

of 

III1» 

of 

Vlh 

of 

IXh 

of 

of  Object 

Diff. 

Diff. 

DiflE. 

Difl. 

e         t 

w 

0       • 

if 

e          r 

n 

0 

, 

„ 

M 

Jupiter 

W. 

15    40 

38 

3143 

17      7 

55 

3140 

18  35 

16 

3138 

20 

2 

40 

3135 

Antares 

E. 

46     17 

24 

3059 

44  48 

24 

3064 

43   19 

31 

3069 

41 

50 

44  ' 

3'>74 

a  Aquilae 

E. 

95   18 

52 

3857 

94     4 

48 

3859 

92  50 

47 

386, 

91 

36 

49 

3864 

15 

Sun 

W. 

102  31 

41 

3444 

103   53 

8 

3445 

105   14 

34 

3446 

106 

35 

59 

3446 

Mars 

W. 

78     8 

43 

3312 

79  32 

40 

3313 

80  56  36 

3313 

82 

20 

32 

33  U 

Regulus 

W. 

66     3 

21 

3083 

67  31 

51 

3083 

69     0 

21 

3083 

70 

28 

51 

3^3 

Jupiter 

W. 

27   20 

8 

3130 

28  47 

41 

3129 

30  15 

15 

3x28 

•31 

42 

51 

3126 

Antares 

E. 

34   28 

6 

3092 

32  59 

47 

3095 

31   31 

52 

3098 

30 

3 

20 

3101 

a  Aquilae 

E. 

85  27 

41 

3882 

84   14 

3 

3887 

83     0 

31 

3893 

81 

47 

4 

3899 

Fomalhaut 

E  . 

116  42 

10 

3282 

115   17 

37 

3276 

"3  52 

58 

3272 

112 

28 

14 

3a68 

i6 

Sun 

W. 

113  23 

13 

3439 

"4  44 

46 

3436 

116     6 

21 

3433 

117 

28 

0 

3429 

Mars 

VV. 

89  20 

24 

3306 

90  44 

29 

3302 

92     8 

38 

3299 

93 

32 

51 

3295 

Regulus 

W. 

77  51 

39 

3074 

79   20 

20 

3071 

80  49 

4 

3068 

82 

17 

53 

3'^ 

Jupiter 

VV. 

39     I 

23 

3114 

40  29 

15 

31" 

41   57 

II 

3107 

43 

25 

12 

3103 

Spica 

W. 

24     2 

5 

3152 

25   29 

12 

314^ 

26  56 

33 

3129 

28 

24 

8 

3119 

a  Aquilae 

E. 

75  41 

31 

3937 

74  28 

50 

3947 

73   16 

18 

3958 

72 

3 

57 

3970 

Fomalhaut 

E. 

105  23 

13 

3243 

103   57 

55 

3238 

102  32 

31 

3233 

lOI 

7 

2 

32a8 

17 

Sun 

W. 

124  17 

25 

3406 

125  39 

35 

3400 

127     I 

51 

3394 

128 

24 

14 

3388 

Mars 

W. 

100  35 

12 

3270 

loi    59 

59 

3264 

103  24 

53 

3257 

104 

49 

54 

3250 

Regulus 

W. 

89  43 

18 

3039 

gi    12 

42 

3034 

92  42 

13 

3028 

94 

II 

5^ 

3021 

Jupiter 

W. 

50  46 

42 

3077 

52   15 

20 

3071 

53  44 

5 

3064 

55 

12 

58 

3057 

Spica 

W. 

35  45 

5 

3071 

37   13 

50 

306a 

38  42 

46 

3053 

40 

II 

53 

3<M3 

a  Aquilae 

E. 

66     5 

29 

4047 

64  54 

35 

4066 

63  44 

0 

4087 

62 

33 

45 

4110 

Fomalhaut 

E. 

93  57 

51 

3198 

92  31 

40 

3192 

91     5 

22 

3186 

89  38  56 

3«79 

a  Pegasi 

E. 

112  33 

9 

3488 

III   12 

32 

3474 

109  51 

39 

3459 

108 

30 

29 

3445 

i8 

Mars 

W. 

III   57 

II 

3211 

113  23 

7 

320a 

114  49 

13 

3193 

116 

15 

30 

3184 

Regulus 

W. 

loi  42 

17 

2983 

103   12 

51 

2975 

104  43 

35 

2966 

106 

14 

30 

2958 

Jupiter 

W. 

62  39 

40 

3018 

64     9 

30 

3010 

65  39 

30 

3001 

67 

9 

42 

2992 

Spica 

W. 

47  40 

22 

2997 

49   10 

38 

2987 

50  41 

7 

2977 

52 

II 

48 

2967 

a  Aquilae 

E. 

56  48 

50 

4263 

55  41 

22 

4303 

54  34 

32 

4346 

53 

28 

22 

4394 

Fomalhaut 

E. 

82  24 

42 

3145 

80  57 

27 

3138 

79  30 

3 

3131 

78 

2 

31 

3124 

a  Pegasi 

E. 

loi   40 

41 

3378 

100  17 

59 

3365 

98  55 

2 

3353 

97 

31 

52 

3341 

19 

Jupiter 

W. 

74  43 

35 

2944 

76   14 

59 

2934 

77  46 

35 

2923 

79 

18 

25 

2912 

Spica 

W. 

59  48 

27 

2916 

61   20 

26 

2905 

62  52 

39 

2894 

64 

25 

6 

2aS3 

Fomalhaut 

E. 

70  42 

48 

3091 

69   14 

28 

3085 

67  46 

0 

3079 

66 

17 

25 

3074  , 

a  Pegasi 

K. 

90  32 

42 

3286 

89     8 

15 

3276 

87  43 

36 

3267 

86 

18 

46 

3258  ; 

20 

Jupiter 

W. 

87     0 

57 

a859 

88  34 

9 

2848 

90     7 

35 

2837 

91 

41 

15 

28a6  1 

Spica 

W. 

72    lO 

53 

aSa; 

73  44 

46 

2816 

75   18 

53 

2805 

76 

53 

15 

2794  ' 

Antares 

W. 

26   18 

44 

2849 

27   52 

8 

2835 

29  25 

51 

aSao 

30 

59 

53 

2806  j 

Fomalhaut 

E. 

58  53 

2 

3054 

57  2S 

56 

305a 

55  54 

47 

3051 

54 

25 

37 

3050 

a  Pegasi 

E. 

79   12 

8 

3210 

77  46 

22 

3214 

76  20 

29 

3ao8 

74 

54 

29  ' 

3203  1 

Saturn 

E. 

120  43 

I 

3828 

119     9 

9 

a8i7 

"7  35 

3 

a8o5 

116 

0 

42 

2794 ; 

21 

Jupiter 

W. 

99  33 

15 

2770 

loi     8 

22 

2759 

102  43 

44 

2748 

104 

19 

20 

2737  1 

Spica 

W. 

84  48  46 

2737 

86  24 

37 

2736 

88     0 

42 

27x5 

89 

37 

2  i 

2704 

Antares 

W. 

38  54 

27 

2741 

40  30 

12 

2729 

42     6 

14 

2717 

43 

42 

32 

8705  I 

XVL 
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I 
1 

GREENWICH  MEAN  TIME. 

• 

LUN 

P.L. 

of 

AR  DISTANCES. 

P.L. 
XV^             of 

1 

• 

Name  and  Direction 

Midnight 

xviiih   ! 

P.L. 

of 

XXIh 

P.L. 
of 

'1= 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

14     Jupiter 

vv. 

e         f         •» 

21  30     7 

3133 

0                1               M 

22  57  36 

3132 

1 
24  25   5 

313a 

• 
25    52 

36 

3131 

J            Antares 

E. 

40    22       3 

3078 

38  53  27 

308a 

37  24  55 

3086 

35  56 

28 

3089 

a  Aquilae 

E. 

90    22    53 

3867 

89     9     0 

3870 

87  55  10 

3874 

86  41 

24 

3878 

15      Sun 

W. 

107    57    24 

3446 

109  18  49 

3445 

no  40  15 

3443 

1X2       I 

43 

344X 

,  Mars 

W. 

83  44  27 

3313 

85     8  24 

3312 

86  32  22 

3310 

87    56 

22 

3308 

Kegulus 

W. 

71   57  21 

308a 

73  25  53 

3081 

74  54  26 

3079 

76    23 

I 

3077 

Jupiter     • 

W. 

33   10  28 

3124 

34  38     8 

3122 

36     5  50  • 

3x20 

37  33 

35 

3«7 

1  Antares 

E. 

28  35   12 

3104 

27     7     7 

3107 

25  39     6 

3110 

24  II 

8 

31x3 

'  a  Aquilae 

E. 

80  33  43 

3905 

79  20  28 

3913 

78     7  21 

3920 

76  54 

22 

3928 

P'omalhaut 

E. 

111     3  25 

3*64 

109  38  31 

3259 

108   13  31 

3253 

106  48 

25 

3248 

,  16      Sun 

W. 

118  49  44 

3425 

120  n  32 

3421 

121   33  24 

34x6 

122  55 

22 

341a 

Mars 

W. 

94  57     8 

3291 

96    21    30 

3286 

97  45  58 

3281 

eg   10 

32 

3276 

Regulus 

W. 

83  46  47 

3060 

85    15    46 

3056 

86  44  50 

3050 

88   14 

I 

3045 

1  Jupiter 

W. 

44  53   18 

3098 

46    21    30 

3093 

47  49  47  • 

3088 

49   18 

n 

308a 

1  Spica 

W. 

29  51   55 

3108 

31   19  55 

3098 

32  48     7  ■ 

3089 

34   16 

30 

3080 

a  Aquilae 

E. 

70  51  48 

3983 

69  39  51 

3997 

68  28     8 

40X2 

67   16 

40 

4099 

1  Fomalhaut 

E. 

99  41   26 

3*22 

98   15  43 

3216 

96  49  53 

3210 

95  23 

55 

3204 

17   '  Sun 

\V. 

129  46  44 

3381 

131     9  22 

3374 

132  32     7 

3367 

133  55 

I 

3359 

Mars 

W. 

106   15     4 

3243 

107  40  22 

3236 

109     5  49  ' 

3228 

no  31 

25 

3220 

Regulus 

VV. 

95.  41   38 

3014 

97   "   34 

3006 

98  41   39  ■' 

2999 

100  II 

53 

2991 

Jupiter 

W. 

56  42     0 

3050 

58   II  11 

3043 

59  40  31  , 

3035 

61   10 

0 

3oa6 

Spica 

W. 

41   41    12 

3034 

43   10  42 

3025 

44  40  24 

3016 

46  10 

17 

3006 

,  a  Aquilffi 

E. 

61   23  53 

4135 

60   14  25 

4163 

59     5  24  ; 

4193 

57  56 

52 

4236 

Fomalhaut 

E. 

88   12  21 

3173 

86  45  39 

3165 

85  18  48  1 

3158 

83  51 

49 

3152 

,         !  a  Pegasi 

E  . 

107     9     2 

3431 

105  47  20 

3417 

104  25  22  1 

3403 

103     3 

9 

3390 

18  i  Mars 

W. 

117  41   57 

3175 

119     8  36 

3166 

120  35  25  1 

3156 

122     2 

26 

3146 

Regulus 

W. 

107  45  35 

2949 

109   16  52 

2940 

no  48  20 

2931 

112  20 

0 

2921 

1  Jupiter 

\V. 

68  40     5 

3983 

70   10  40 

9973 

71  41  26 

2964 

73   12 

24 

2954 

Spica 

W. 

53  42  42 

2957 

55   13  49 

2947 

56  45     8 

2936 

58  16 

41 

29a6 

a  Aquilae 

E  . 

52  22  55 

4447 

51    18   16 

4506 

50  14  29 

4570 

49   I  ^ 

38 

4638 

1           Fomalhaut 

Et. 

76  34  50 

3118 

75     7     2 

3110 

73  39     5 

3104 

72   II 

0 

3098 

'  a  Pegasi 

E. 

96     8  28 

3330 

94  44  50 

3319 

93  21     0 

3308 

91   56 

57 

3297 

i  ig  '  Jupiter 

W. 

80  50  28 

2901 

82  22  45 

2891 

83  55   15  , 

a88o 

85  27 

59 

Spica 

W. 

65  57  47 

287a 

67  30  42 

a86i 

69     3  51 

2849 

70  37 

15 

2838 

i  Fomalhaut 

E. 

64  48  44 

3069 

63   19  56 

3065 

61   51     3 

3061 

60  22 

5 

3057 

a  Pegasi 

E. 

84  53  46 

3250 

83  28  35 

3242 

82     3   15 

3234 

80  37 

46 

3227 

20  1  Jupiter 

W. 

93   15   10 

2815 

94  49   19 

a8o3 

96  23  43 

2792 

97  58 

22 

2781 

j  Spica 

W. 

78  27  51 

2782 

80     2  43 

2771 

81  37  49 

2760 

83   13 

10 

2748 

1  Antares 

\V. 

32  34   13 

2792 

34     8   51 

2779 

35  43  46 

2766 

37   18 

58 

2753 

1  Fomalhaut 

E. 

52   56  26 

3051 

51   27   16 

3053 

49  58     8 

3056 

48  29 

4 

3060 

1  a  Pegasi 

E. 

73  28  23 

3199 

72       2    12 

3196 

70  35  58 

3193 

69     9 

41 

3192 

j           Saturn 

E. 

114  26     6 

27H3 

112    51     16 

2772 

III    16   II 

2761 

109  40 

51 

2750 

1 
'  21      Jupiter 

VV. 

105  55   II 

2726 

107    31     16 

2716 

109     7  35  ' 

2705 

no  44 

9 

2694 

Spica 

VV. 

91    13  36 

2693 

92    50    25 

2683 

94  27  28 

2672 

96     4 

46 

2661 

Antares 

1        t 

VV. 

45   19     5 

2693 

46  55   54 

2681 

48  32  59 

2670 

50  10 

19 

2659 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 
1 

o 

Name  and  Direction 
of  Object. 

Noon. 

P.  L. 

of 
Diff. 

Illh 

p.  L. 

of 
Diff. 

Vlh 

p.  L. 

of 
Diff. 

IXh 

p.  L. 

of 
Diff. 

1  2^ 

Fonialhaut 

E. 

47     0     5 

3066 

0 

45 

31 

14 

3075 

44     2 

34 

3087 

42 

34 

8 

3101  1 

1 

a  Pegasi 

E. 

67  43  22 

319a 

66 

17 

3 ; 

3»93 

64  50 

44 

3194 

63 

24 

27 

3197  1 

1 

Saturn 

E. 

108     5   17 

2738 

106 

29 

27  ; 

2727 

104  53 

23 

2716 

103 

17 

4 

2705 

!    22 

Spica 

W. 

97  42   18 

2651 

99 

20 

^1 

2640 

100  58 

4 

2630 

102 

36 

18 

3620 

Antares 

W. 

51   47  54 

2648 

53 

25 

44' 

a637 

55     3 

49 

2626 

56 

42 

9 

2615 

1 

Saturn 

E. 

95   II   52 

'*" 

93 

34 

6 

2640 

91   56 

6 

2630 

90 

17 

52 

a69o 

23 

Antares 

W. 

64  57  22 

2565 

66 

37 

5 

2555 

68   17 

2 

2546 

69 

57 

12 

2537 

1 

Saturn 

E. 

82     3   13 

2570 

80 

23 

37  1 

2561 

78  43 

49 

2552 

77 

3 

47 

2543 

Aldebaraii 

E. 

114     4  38 

2589 

112 

25 

28, 

2579 

no  46 

4 

2569 

109 

6 

26 

2559 

1 
24 

Antares 

W. 

78  21     6 

2494 

80 

2 

28  ' 

2485 

81   44 

2 

2477 

83 

25 

47 

2470  j 

Saturn 

E. 

68  40  36 

ajoo 

66 

59 

23  1 

2492 

65   17 

58 

2484 

63  36 

22 

2477 

Aldebaran 

E. 

100  45     5 

2515 

99 

4 

12 

250; 

97  23 

e" 

2499 

95 

41 

52 

2491 

1^5 

Antares 

W. 

91   57     7 

2434 

93 

39 

53 

2428 

95  22 

48 

2422 

97 

5 

52 

24x5 

1 

a  Aquilae 

W. 

51   39      I 

3917 

52 

52 

4  1 

3842 

54     6 

23 

3774 

55 

21 

52 

37" 

Saturn 

E. 

55     5  46 

2^4I 

53 

23 

9i 

2434 

51  40 

23 

2427 

49 

57 

27 

3421  1 

1 

Aldebaran 

E. 

87   12  58 

2455 

85 

30 

4^1- 

a449 

83  48 

17 

2443 

82 

5 

43 

2437 

1    26 

Antares 

W. 

105  43  21 

2387 

107 

27 

< 

2382 

109   II 

15 

2377 

no 

55 

24 

2372 

a  Aquilae 

W. 

61   54  18 

34«» 

63 

15 

20  1 

3429 

64  37 

4 

3393 

65 

59 

29 

3360 

Saturn 

E. 

41   20  39 

2392 

39 

36 

53  1 

2387 

37  53 

0 

2382 

36 

8 

59 

237* 

! 

Aldebaran 

E. 

73  30  51 

2410 

71 

47 

30' 

2405 

70     4 

3 

2401 

68 

20 

30 

2397 

i 

1 

Sun 

E. 

127  45  40 

2710 

126 

9 

14 

2704 

124  32 

40 

2698 

122 

55 

58 

3692 

27 

a  Aquilae 

W. 

73     0     I 

3233 

74 

25 

30 

3213 

75   51 

24 

3195 

77 

17 

39 

3179 

Fonialhaut 

w. 

39     6  5« 

2788 

40 

41 

41  , 

«754 

42   17 

9 

2723 

43 

53 

i8 

2695 

Saturn 

E  . 

27  27     9 

2354 

25 

42 

28 

2350 

23  57 

42 

2346 

22 

12 

50 

2342 

Aldebaran 

E. 

59  41    18 

2379 

57 

57 

13  , 

2377 

56   13 

5 

2375 

54 

28 

53 

2373 

Sun 

E  . 

114  50  29 

2665 

113 

13 

2 

2660 

III   35 

28 

2656 

109 

57 

49 

2651 

28 

a  Aquilae 

W. 

84  32  57 

3124 

86 

0 

37  ! 

3117 

87  28 

26 

3112 

88 

56 

21 

3x08 

Fonialhaut 

W. 

52     2  27 

2589 

53 

41 

37' 

2573 

55  21 

8 

2559 

57 

0 

59 

2547 

Aldebaran 

E. 

45  47  21 

2368 

44 

3 

0  1 

2369 

42  18 

39 

2370 

40 

34 

20 

2372! 

Sun 

E. 

loi   48     2 

2630 

100 

9 

48 

2627 

98  31 

30 

2624 

96 

53 

7 

2621    1 

29 

a  Aquilae 

W. 

96   16  34 

3110 

97 

44 

32 

3115 

99   12 

24 

3I2I 

100 

40 

8 

3x29 

Fomalhaut 

W. 

65   24   14 

249^1 

67 

5 

33 

2488 

68   47 

3 

2481 

70 

28 

42 

2475 

Sun 

E. 

88  40   10 

26f)6 

87 

I 

23 

2604 

85  22 

34 

2602 

83 

43 

42 

2600  ; 

30 

a  Aquilse 

W. 

107   55  44 

3195 

109 

21 

59 

3ii4 

no  47 

51 

3236 

112 

13 

17 

1 
3261 

Fomalhaut 

W. 

78  58   55 

2452 

80 

41 

16 

2450 

82  23 

40 

2448 

84 

6 

7 

24461 

a  Pegasi 

W. 

60  49     8 

2792 

62 

23 

46 

2771 

63   58 

49 

2758 

65 

34 

12 

2744  1 

Saturn 

W. 

14   50  57 

2289 

16 

37 

13 

2287 

18  23 

31 

228s 

20 

9 

52 

2284 

Sun 

E. 

75  28  45 

2593 

73 

49 

40 

2592 

72   10 

35 

2591 

70 

31 

28 

2591 

31 

Fomalhaut 

W. 

92  38  46 

2445 

94 

21 

17 

2446 

96     3 

47 

2448 

97 

46 

14 

2450 

a  Pegasi 

W. 

73  35   12 

2693 

75 

12 

I 

2687 

76  48  58 

2682 

78 

26 

2 

2678 

Saturn 

W. 

29     I   58 

2282 

30 

48 

24 

2282 

32  34 

50 

2283 

34 

21 

15 

2284 

1 

Sun 

E. 

62   15  56 

2594 

60 

36 

52 

2595 

58  57 

50 

2597 

57 

18 

50 

2599  1 

XVIIl. 
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GREENWICH  MEAN  TIME. 

Name  and  Direction 
of  Object. 

LUN 
P.  L. 

of 

Diff. 

FAR  DISTANCES. 

1   P.  L. 
XVh               of 
1    Diff. 

1 

XVIIIh 

P.  L. 

of 

Diff. 

XXIh 

Midnight. 

P.L.    , 

of 
Diff.   ' 

21 

Foiiialhaut 
a  Pegasi 
Saturn 

E. 
E. 
E. 

0      •      » 

41      5  59 

61   58   14 

loi  40  31 

3118 
3202 
a694 

39  38   ir 

60  32      6 

100     3   43 

3138 
3208 
2683 

e           1           n 

38   10  47 
59     6     6 
98  26  41 

3162 
3215 
2672 

0       ' 
36  43 
57  40 
96  49 

52 
15 
24 

3190 
3225 

2661 

22 

Spica 
An  tares 
Saturn 

W. 
W. 
E. 

104   14  45 
58  20  44 
88  39  23 

9610 
a6o4 
2610 

105   53   26 

59  59  33 
87     0  41 

2601 

2594 
2600 

107  32   19 
61   38  36 
85  21   45 

2591 
2584 
2590 

109   II 
63   17 
83  42 

26 
52 
36 

2582 
2574 
2580 

23 

Antares 
Saturn 
Aldebaran 

W. 
E. 
E. 

71   37  34 

75  23  33 

107  26  35 

2528 
2534 
2550 

73   18     9 

73  43     7 

105  46  31 

2519 
2525 
2541 

74  58  56 

72     2  28 

104     6   15 

2510 
2517 
2532 

76  39 

70  21 

102  25 

55 
38 
46 

2502 
2508 
2523 

24 

Antares 
Saturn 
Aldebaran 

W. 
E. 
E. 

«5     7  42 
6i   54  36 
94     0  26 

2462 
2469 

8483 

86  49  48 
60  12  39 
92   18  49 

2455 
2461 
2476 

88  32     4 
58  30  31 
90  37     2 

2448 

2454 
2469 

90  14 
56  48 
88  55 

31 

13 

5 

2441 ! 
2448 

2462 

25 

Antares 
a  Aquilse 
Saturn 
Aldebaran 

W. 
W. 
E. 
E  . 

9«  49     5 
56  38  27 
48   14  22 
80  23     0 

2409 
3654 
8415 
2431 

100  32  27 
57  56     3 
46  31     9 
78  40     9 

2403 
3601 
2409 
2426 

102   15  57 
59   14  36 
44  47  47 
76  57   II 

2398 
3553 
2403 
2420 

103   59 
60  34 

43     4 
75   14 

35 
2 

17 
5 

2392 
3507 
2398 
2415 

26 

Antares 
a  Aquila 
Saturn 
Aldebaran 
Sun 

W. 
W. 
E. 
E. 
E. 

112  39  39 
67  22  32 
34  24  50 
66  36  50 

121    19     7 

2367 
3330 
2371 
2393 
2fi86 

114  24     I 
68  46     9 
32  40  34 
64  53     5 

119  42     8 

2363 
3302 
2367 
2389 
2681 

116     8  29 
70   10  18 
30  56  12 
63     9   14 

118     5     3 

2359 
3277 
2363 
2385 
2675 

"7  53 
71   34 
29   II 
61   25 

116  27 

4 
56 

44 

18 

50 

2355 
3251  I 
.2358 
'2382 

2670 

27 

a  Aquilse 

Fomalhaut 

Saturn 

Aldebaran 

Sun 

W. 
W. 
E. 
E. 
E. 

78  44   12 
45  30     6 
20  27  52 

52  44  39 
108  20     3 

3165 
2669 
2339 
237X 
2647 

80  II     3 
47     7  28 
18  42  50 
51     0  22 
106  42   II 

3153 
2646 
2336 
2369 
2643 

81  38     9 

48  45  20 
16  57  43 

49  16     3 
105     4   14 

3142 
2626 
2334 
2368 
2638 

83     5 
50  23 
15   12 

47  31 
103  26 

28 
40 
32 
42 
II 

3UJ  ^ 

2607 

2332 

2368 

2634 

28 

a  Aquilse 
Fomalhaut 
Aldebaran 
Sun 

W. 
W. 
E. 
E. 

90  24  21 
58  41     7 
38  50     5 
95   14  40 

3106 
2535 
2375 
2618 

91   52  24 
60  21   32 
37     5  54 
93  36     9 

/105 
2524 
2379 
2614 

93  20  28 
62     2   12 
35  21  48 
91   57  33 

3105 
2513 
2384 
2611 

94  48 
63  43 
33  37 
90  18 

32 

7 

49 

53 

3106 
2504 
2389 
2609 

29 

a  Aquilae 

Fomalhaut 

Sun 

W. 
W. 
E. 

102     7  43 
72   10  30 

82     4  47 

3139 
2470 
2598 

103  35     6 
73  52  26 
80  25  50 

3150 
2465 
2596 

105     2   15 
75  34  29 
78  46  50 

3163 
Z460 

2595 

106  29 
77   16 
77     7 

9 
39 

48 

3178  j 

2455 ; 
2594  1 

30 

a  Aquilse 
Fomalhaut 
a  Pegasi 
Saturn 
Sun 

W. 

W. 
W. 
W. 
E. 

"3  38   15 
85  48  36 

67  9  54 
21   56   15 

68  52  21 

3288 
2445 
2732 
2283 
2591 

115     2  41 

87  31     7 
68  45  52 

23  42  39 
67   13   14 

3319 
2444 
2720 
2282 
2591 

116  26  31 
89   13  40 
70  22     6 
25   29     5 
65  34     7 

3352 
2443 
2710 
2282 
2592 

117  49 
90  56 
71   58 
-27   15 
^)3  55 

43 
13 

ys 
31 

I 

3386  1 
2444  1 
2701 
228X  1 
2593  ' 

31 

Fomalhaut 
a  Pegasi 
Saturn 
Sun 

W. 
W. 
W. 
E. 

99  28  37 
80     3    12 
36     7  39 
55  39  53 

2453 
2675 
2285 
2601 

loi   10  56 
81  40  26 
37  54     I 
54     0  59 

2457 
2673 
2286 
2604 

102   53     9 
83   17  43 
39  40  22 
52  22     8 

2462 
2671 

2287 
2607 

104  35 
84  55 
41   26 

50  43 

16 

2 

40 

22 

2467 
2670 
2289  ; 
2610  j 
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AT  GREENWICH  APPARENT 

NOON. 

i 
j 

THE  SUN^S 

1 

i 

1 

1 

u 

0 

1 

Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian, 

Equation  of 

Time. 

to  be 
Added  to 
Apparent 

Time. 

1 

Diff.  for  1 
1  Hour.  ' 

o 

Apparent 
Right  Ascension. 

Diflf.  for 
I  Hour. 

Apparent 
Declination. 

Dtff.  for 
1  Hour. 

Semi- 
diameter. 

Mon. 
Tues. 
Wed. 

I 

2 

3 

h 
8 
8 
8 

m        s 

43     327 
46  56.46 

50  4905 

8 
9.728 

9-703 
9.678 

N.18 
17 
17 

II    22.9 
56    18.9 
40    57.1 

-  37.31 
38.04 
38.77 

15 
15 

47.40 
47.52 
47.65 

66.66 

66.57 
66.48 

m        s 

6  10.73 
6     7.36 
6     3.40 

8             1 

0.128  ! 

0.153  ! 
0.178  ' 

Thur. 
Frid. 
Sat. 

4 
5 
6 

8 
8 

9 

54  41.04 

58  32.42 

2  23.20 

9.653 
9.628 
9.603 

17 
17 
16 

25    17.9 

9  21.8 
53     90 

-  39.48 
40.19 
40.88 

15 
15 

47-78 
47.92 
48.06 

66.39 
66.31 
66.22 

5  58.85 
5  53-70 
5  47-94 

1 

0.2O2  , 
0.227 
0.253  1 

SUN. 
Mon. 
Tues. 

7 
8 

9 

9 
9 
9 

6  13.39 
10     2.96 
13  51.93 

9.578 

9.553 
9.528 

16 
16 
16 

36  39.8 

19  54-5 

2  53.4 

-41.58 
42.22 
42.87 

15 
15 

48.20 

48.35 
48.51 

66.14 
66.05 
65.97 

5  41-58 
5  34-62 
5  27.06 

0.278  1 
0.303 
0.328  1 

Wed.  1  lo 
Thur.  ,  II 
Frid.     12 

9 
9 
9 

17  40.31 
21  28.09 
25   15.28 

9.503 
9.478 
9.454 

15 
15 
15 

45  36.9 
28     5.3 
10  18.9 

-43.50 
44.13 
44.74 

15 
15 

48.67 
48.83 
49.00 

65.88 
65.80 
65.72 

5  18.91 
5  10.16 
5    0.83 

1 

0-353 
0-378  1 
0.402 

Sat.       13 
SUN.  1  14 
Mon.  !  15 

9 
9 
9 

29     1.89 
32  47.93 
36  3342 

9-430 
9.406 
9.383 

14 
14 
14 

52  17.9 
34     2.7 
15  33.8 

-45.34 
45.92 
46.49 

15 
15 
15 

49.17 

49.34 
49.52 

65.64 
65.56 
65.48 

4  50-92 
4  40.44 
4  29.39 

0.426 
0.449 
0.472  ' 

Tues.    16 
Wed.  i  17 
Thur.  ;  18 

9 
9 
9 

40  18.35 
44     2.74 
47  46.59 

9.360 
9.338 
9.316 

13 
13 
13 

56  51.5 
37  55.9 
18  47.3 

-  47.05 
47.60 
48.12 

15 
15 

49.70 
49.89 
50.08 

65.40 
65.33 
65.25 

4  J 7-78 
4     5.63 
3  52.96 

0.495 
0.517 
0.539  ' 

Frid.     19 
Sat.     1 20 
SUN.    21 

9 
9 
9 

51  29.93 
55   12.76 
5«  55.11 

9.295 

9.275 
9.256 

12 
12 
12 

59  26.2 
39  52.8 
20     7.3 

-48.64 
49.15 
4965 

15 
15 

50.27 
50.46 
50.65 

65.18 
65.11 
65.04 

3  39.78 
3  26.10 

3  11-94 

0.560 
0.580 
0.600 

Mon.     22 
Tues.    23 
Wed.    24 

10 
10 
10 

2  37.00 
6  18.45 
9  59.46 

9-237 
9.218 
9.200 

12 
II 
II 

0  10.2 
40     1.7 
19  42.0 

-50.13 
50.60 
51.05 

15 
15 
15 

50.84 
51.04 
51.24 

64.97 
64.91 
64.84 

2    57.32 
2    42.25 
2    26.74 

0.619  1 
0.637 

0.655  ; 

Thur.    25 
Frid.     26 
Sat.       27 

10 
10 
10 

13  40.04 

17    2o'23 
2 1       0.04 

9.183 
9.166 
9-131 

10 
10 
10 

59  1 1.5 
38  30.5 
17  39-3 

-51.50 
51.93 
52-35 

15 
15 
15 

51-44 
51.64 

51.85 

64.78 
64.72 
64.66 

2    10.83 
I    54.52 
I    37.81 

0.672  1 
0.688  1 
0.704  1 

SUN. 
Mon, 
Tues. 
Wdd. 

28 
29 
30 
31 

10 
10 
10 
10 

24    39.47 
28    18.55 

31    57.30 

35  35.72 

9.137 
9.123 
9.109 
9095 

9 

9 
9 
8 

56  38.1 

35  27.3 
14     7.2 

52  38.1 

-  52.75 
53.15 
53.53 
53.90 

15 
15 

15 

52.06 
52.27 

52.48 
52.70 

64.60 

64.55 
64.50 
64.45 

I    20.73 
I       3.31 
0    45.55 
0    27.46 

0.719 

0.733 
0.747 
0.760 

Thur.    32  1 

10 

39  13.82 

9.081 

N.  8 

31     0.4 

-  54.25 

15 

52.92 

64.40 

0       9.06 

_o^73^ 

1  time. 
>R.            1 

NoTK.— The 
The 

mean 
sign  - 

time  of  semi 
-  prefixed  to 

diameter  pa 
the  hourly 

ssing  the  meridian 
change  of  declinatio 

may  be  fo 
n  indicaK 

jnd  by  subtrac 
3s  that  north  c 

tinf?  o».i8  fi 
eclination 

■om  the  siderea 
s  are  decreasii 

11. 
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AT  GREENWICH  MEAN 

NOON. 

THE 

SUN'S 

1      « 

•s 

1 

1 

S 

9 

6 

1 

Equation  of 

Time. 

to  be 
Subtracted 

from 
Mean  Time. 

Diff.  for 
I  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
RiRht  Ascension. 

Diff.  for 
X  Hour. 

Apparent 
Declination. 

Diff.  for 
I  Hour. 

Mon. 
Tues. 
Wed. 

I 

2 

3 

h      m         s 

8  43     2.27 

8  46  55.46 
8  50  48.06 

s 

9.729 
9.704 
9.679 

N.18    II    26.8 
17    56    22.8 
17  41      I.O 

M 

-37.30 
38.04 

38.77 

.    m        s 

6  10.74 

6     7.37 
6     3.41 

8 
0.128 

0.153 
0.178 

h      m        s 

8  36  51.53 
8  40  48.09 

8  .44  44-65 

Thur. 
Frid. 

ISat 

4 
5 
6 

8  54  40.06 

8  58  31.46 

9  2  22.26 

9.654 
9.629 
9.604 

17    25    21.9 
17       9    25.8 

16  53  13-0 

-39.48 
40.19 
40.88 

5  58.86 
5  53.71 
5  47.96 

0.202 
0.227 
0.253 

8  48  41.20 
8  52  37-75 
8  56  34.31 

SUM 

Mon. 

Tues. 

7 

8 

9 

9     6  12.46 
9  10     2.06 
9  13  51.06 

9.579 
9.554 
9.529 

16  36  43.8 
16  19  58.5 
16     2  57.3 

-41.56 
42.22 
42.87 

5  41.60 

5  34.64 
5  27.08 

0.278 
0.303 
0.328 

9     0  30.87 

9     4  27.42 
9     8  23.98 

Wed. 
Thur. 
Frid. 

ID 
II 
12 

9  17  39.41 
9  21  27.27 

9  25  14.49 

9.504 
9.479 
9.455 

15  45  40.7 
15  28     9.1 
15  10  22.6 

-43.50 
44.13 
44.74 

5  18.93 
5  10.18 
5     0.85 

0.353 
0.378 
0.402 

9  12  20.53 
9  16  17.09 
9  20  13.65 

Sat. 

SUN. 

Mon. 

13 

H 
15 

9  29     1.13 
9  32  47.20 

9    36    32,71 

9.431 
9.408 

9-385 

14  52  21.6 
14  34     6.3 
14  15  37.3 

-45.34 
45.92 
46.49 

4  50.93 
4  40.45 
4  29.41 

0.426 
0.449 
0.472 

9  24  10.20 
9  28     6.76 
9  32     3.31 

Tues. 
Wed. 
Thur. 

i6 

17 
i8 

9  40  17.07 
9  44     2.09 
9  47  45-98 

9.362 
9.339 
9.317 

13  56  54.9 
13  37  59.2 
13  18  50.4 

-47.05 
47.60 
48.12 

4  17.81 
4     5-67 
3  53.00 

0.495 
0.517 
0.539 

9  35  59.87 
9  39  56.42 
9  43  52.98 

Frid. 

Sat. 

SUN. 

19 

20 
21 

9  51  2935 
9  $$  12.22 
9  58  54.61 

9.296 
9.276 
9.256 

12  59  29.2 

12  39  55.7 
12   20   lO.O 

-48.64 

49.15 
49.65 

3  39.82 
3  26.14 
3  11.97 

0.560 
0.580 
0.600 

9  47  49-53 
9  51  46.09 
9  55  42.64 

Mon. 
Tues. 
Wed. 

22 
23 
24 

10     2  36.54 
10    6  18.02 
10    9  59.07 

9.237 
9.219 
9.201 

12     0  12.7 
II  40    4.0 
II   19  44.1 

-50.13 
50.60 

51.05 

2  57.34 
2  42.27 
2  26.76 

0.619 
0.637 
0.655 

9  59  39.20 
10     3  35-75 
10     7  32.31 

Thur. 

Frid. 

Sat. 

25 
26 

27 

10  13  39.70 
10  17  19.93 
10  20  59.78 

9.184 
9.168 
9.152 

10  59  13.4 
10  38  32.2 
10  17  40.7 

-51.50 
51.93 
52.35 

2  10.84 

I  54.52 
I  37.81 

0.672 
0.688 
0.704 

10  II  28.86 
10  15  25.41 
10  19  21.97 

S[/N, 
Mon. 
Tues. 
Wed. 

28 
29 
30 
31 

10  24  39.26 
10  28  18.38 
10  31  57.17 
10  35  35.64 

9.137 
9.123 
9.109 
9.096 

9  56  39.3 
9  35  28.2 
9  14     7-9 
8  52  38.5 

-   52.75 
53.15 

53-53 
53.90 

I  20.74 
I     3.31 
0  45.55 
0  27.46 

0.719 

0.733 
0.747 
0.760 

10  23  18.52 
10  27  15.08 
10  31   11.63 
10  35     8.18 

Thur. 

32 

10  39  13.79 

9.083 

N.  8  31     0.6 

-54.25 

0     905 

0.773 

10  39     4.74 

Diff.  for  I  Hour, 

+  9^8565. 
(Table  111.) 

Note.— The  sc 

The  si 

deer 

midiameter  for  mee 
gn  —  prefixed  to  the 
easing. 

m  noon  may 
s  hourly  cha 

be  assumed  the  sair 
nge  of  declination  1 

e  as  that  fo 
ndicates  th( 

r  apparent  nooi 
It  north  declin 

1. 

ations  are 

I9I0- 
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111. 


AT  GREENWICH  MEAN  NOON. 


lo 
II 

12 

13 
14 
15 

i6 

17 
i8 

19 
20 
21 

22 

23 

24 

25 
26 

27 

28 
29 
30 
31 

32 


i3 


214 

216 
217 
218 

219 
220 

221 

222 
223 
224 

225 
226 
227 

228 
229 
230 

231 
232 
233 

234 
235 
236 

237 
238 
239 

240 
241 
242 
243 

244 


THE  SUN'S 


TRUE  LONGITUDE. 


128  20  25.1 

20 

8.6 

129  17  51.3 

17 

34-7 

130  15  18.6 

15 

1.8 

131  12  46.9  I   12  30.0 

132  10  16.3     9  59.2 

133  7  46.7    7  29.4 


134  5  18.0 

135  2  50.2 

136  o  23.4 


5  0.6 

2  32.7 

^  o  5-7 


136 

137 
138 

139 
140 
141 


57 
55 
53 

50 

48 
46 


57.4 

32.3 

8.2 


45-0 

22.8 

1.6 


I 


142  43  41.4 

143  41  22.3 

144  39  4-3 

145  36  47.5 

146  34  32.0 

147  32  17.9 

148  30  5-3 

149  27  54.2 

150  25  44.8 

151  23  37.1 

152  21  31.2 

153  19  27.2 


154 
155 
156 
157 


17 
15 
13 
II 


25.0 
24.7 
26.3 
29.7 


57 
55 
52 

50 

48 

45 

43 
41 
38 

36 
34 
31 

29 
27 
25 

23 
21 

19 

17 
15 
13 
II 


39-6 
14.4 
50.1 

26.7 

4-3 
43.0 

22.7 

3.4 

45-3 

28.4 
12.8 
58.6 

45.8 
34-6 
25.1 

17-3 

11.3 

7.1 

4.8 
4.4 
5.8 
9.1 


158  9  35-0    9  14-3 


DiflE.  for 
I  Hour. 


143-56 
143-61 
143.66 

143-71 
143.75 
143.78 

143-82 
143-86 
143.90 

143.94 
143-97 
144.01 

144.05 
144.09 
144.14 

144.18 

144.23 
144.28 

M4-33 
144.38 
144.44 

144.51 
M4-57 
144.64 

144.71 
144.79 
144.87 

144.95 
145-03 
145. 1 1 
145.18 

145-26 


LATITUDE. 


+  0.34 
0.46 
0.56 

+  0.64 
0.69 
0.71 

+  0.70 
0.65 
0.59 

-t-0.50 
0.40 
0.28 

+  0.17 
+  0.06 
— •  0.06 

—  0.16 
0.24 
0.30 

-0.34 
0.35 
0.33 

—  0.28 
0.20 

—  O.IO 

+  0.02 
0.16 
0.30 

+  0.43 
0.55 
0.65 
0.72 

+  0.79 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


Dili,  for 
X  Hour. 


0.006  41 3 1 
0.006  3583 
0.006  3012 

0.006  2417 
0.006  1798 
0.006  1 155 

0.006  0489 
0.005  9800 
0.005  9089 

0.005  8358 
0.005  7607 
0.005  ^838 

0.005  6052 
0.005  5250 

0.005  4433 

0.005  3^03 
0.005  2760 
0.005  1906 

0.005  1042 
0.005  0169 
0.004  9287 

0.004  8397 
0.004  7499 
0.004  ^592 

0.004  5675 
0.004  4747 
0.004  3808 

0.004  2856 
0.004  1890 
0.004  0909 
0.003  9912 


•  22.3 
23- 3 

24.3 

■  25.3 
26.3 
27-3 

■28.3 
29.2 
30.1 

■30.9 
31.7 
32.4 

33.1 
33-7 
34.3 

■34.8 
35.3 
35.8 

■  36.2 
36-6 
37.0 

37-3 
37.6 
38.0 

■38.4 
38.9 

39.4 

■  40.0 
40.6 
41.2 
41.8 


0.003  8898  I    —  42.5 


Note.— The  numbers  in  column  A  correspond  to  the  true  equinox  of  the  date;  in  column  A'  to  the  mean 
equinox  of  January  o^.o. 


Mean  Time 

of 

Sidereal  Noon. 


5  20  37.24 

5  16  41.33 

5  12  45.42 

5  8  49.50 

5  4  53.59 

5  o  57.68 

4. 57  1.77 

4  53  5-86 

4  49  9.95 

4  45  14-04 

4  41  18.13 

4  37  22.22 

4  33  26.31 

4  29  30.40 

4  25  3450 

4  21  38.59  I 

4  17  42.68 

4  13  46.77  I 

4  9  50.86  j 

4  5  54-95 

4  I  59.04  I 

3  58  3-13  I 

3  54  7-22  ! 

3  50  11.32  , 

3  46  15.41 

3  42  19.50 

3  38  23.59 

3  34  27.68 

3  30  31.77 

3  26  35.87 

3  22  39.96 

13  18  44.05 


Dtff.  for  X  Hour, 
—  9*8296. 
(Table  IL) 


IV, 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


o 
i 

SEMIDIAMETER. 

HOI 

Noon.        1 

59  14-4 
59     0-2 
58  38.5 

RIZONTAL  PARALLAX. 

Diff.  for 
1  Hour. 

-0-59 
0.90 
1.20 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midninht. 

16      8.4 
16       3.6 
15    56-6 

Diff.  for 
I  Hour. 

-0.44 
0.75 
1.06 

Midnight. 

59   8.3 
58  50-3 
58  24.9 

Meridian  of 
Greenwich. 

Diff.  for 
X  Hour. 

m 
2.56 

2.53 
2.40 

Noon. 

I 
2 

3 

16    10. 1 
16      6.3 
16      0.3 

h         ni 

21  28.3 

22  29.6 

23  28.8 

d 

25.6 
26.6 
27.6 

4 
5 
6 

15  52-5 
15  43-1 
15  32-7 

15    47.9 
15    38.0 
15    27.3 

58  9.7 ; 

57  35-2 

56  57.0 ; 

-1-33 
1.53 
1.63 

57  53-0 
57  16.4 
56  37-4 

-  '•+4 
1.59 
1.63 

6 

0  24.3 

1  15-3 

2.21 
2.03 

28.6 
0.2 

1.2 

I 

9 

15  22.0 
15  11.8 
15     2.9 

15    16.8 

15      7-2 
14    59.0 

56  17.9  1 

55  405  , 
55     7.6 

-1.61 
1.48 
1.24 

55  58.8 
55  233 
54  53-6 

-1.56 

1-37 
1.09 

2     2.1 

2  45.8 

3  27.4 

1.88 

1.77 
1.70 

2.2 

3-2 

4.2 

lO 

II 

12 

14  55-7 
14  50.9 
14  48.8 

14   53.0 
14  49-5 
14   48.7 

54  41-5 
54  23.8 
54  15-9  , 

-0.92 

0.54 

—  0.12 

54  31-5 
54  i8-6 
54  15-8 

-0.74 
-0.33 

+  O.IO 

4     8.1 

4  48.9 

5  31.0 

1.69 
1.72 
1.79 

5-2 
6.2 

7-2 

13 
,  15 

14  49.4 
14  52.8 
14  58.8 

14  50.7 

H  55-5 

15  2.7 

54  18.2  i 
54  30-8 
54  52.9 

+  0.31 

0.73 
I. II 

54  23-2 

54  407 

55  7-2 

+  0.53 

0-93 
1.28 

6  15.1 

7  2.1 
7  52.1 

1.89 
2.02 

2-15  . 

8.2 

9.2 

10.2 

i6 

17 
i8 

15     7-1 
15  17.2 
15.28.4 

15  12.0 
15  22.7 
15  34-1 

55  23.4 

56  0.4 

56  41-3 

+  1.42 
1.63 
1.74 

55  41-3 

56  20.5 

57  2.3 

+    1.54 
1.70 
1.74 

8  44.9 

9  39.6 
lo  34.6 

2.25 
2.29 

2.2B 

II. 2 
12.2 
13-2 

ii9 

20 
21 

15  39-8 

15  50-6 

16  0.0 

15  45-3 

15  55-5 

16  4.0 

57  23.2 

58  2.9 
58  37.5 

+  1.71 
1.56 

1.29 

57  43-5 

58  21.0 

58  52.0 

+    1.65 
1.44 
I.I3 

11  28.7 

12  21. 1 

13  11.7 

2.22 
2.14 
2.07 

14.2 
15-2 
16.2 

22 
i   24 

16     7.4 
16  12.3 
16  14.8 

16  10.2 
16  13.9 
16  15.1 

59     4-4  ! 
59  22.7 

59  31.7 

+  0.95 
0.57 

+  0.20 

59  14-7 
59  28.3 
59  32.9 

+   0.76 

0.38 

+  0.03 

14     0.9 

14  49.6 

15  39-1 

2.03 
2.04 

2.09 

17.2 
18.2 
19.2 

25 
26 

27 

16  14.9 
16  13.1 
16     9.8 

16  14.3 
16  11.6 
16     7.6 

59  32.2 
59  25.5  1 
59  13.1 

-0.14 

0.40 
0.62 

59  29.7 
59  19-9 
59     5-1 

-0.28 
0.52 
0.70 

16  30.4 

17  24.4 

18  21.5 

2.X9 

2.32 
2.44 

20.2 
21.2 
22.2 

28 
29 
30 
31 

16     5.2 
15  59-6 
15  53-2 
15  46-2 

16     2.5 
15  56-5 
15  49-8 
15  42.4 

58  56.2 
58  35.8  j 
58  12.5  1 
57  46.6  1 

-0.78 
0.91 
1.03 

I-I3 

58  46.4 
58  24.5 
57  59-9 
57  32.7 

-0.85 
0.97 
1.08 
I.I8 

19  21.0 

20  21.2 

21  20.0 

22  15.8 

2.51 

2.50 

2.40 
2.25 

23.2 
24.2 
25.2 
26.2 

1 

32 

15  38.4 

15  34-4 

57  18.2 

—  1.22 

57     3-3 

-1.26 

23     7.6 

2.08 

27.2 
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V. 


GREENWICH  MEAN  TIME. 


THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right 


Diff.  for  ! 
I M  inate.  i 


Declination. 


I  DifE.  for 
liMinote. 


Hoar. 


Right 


Diff.  for  I 
z  Minute. 


Declination.      | 


Diff.  for 
I  Minute. 


O 

I 
2 

3 
4 
5 
6 

7 
8 

9 

10 

II 

12 

13 

14 
15 
i6 

I? 
i8 

19 

20 
21 
22 
23 


MONDAY  I. 


WEDNESDAY  3. 


12 
15 

17 

20 
23 

25 
28 

30 

33 
36 
38 
41 
43 
46 

49 
51 
54 
56 
59 
2 

4 
7 

10 
12 


40.40 

15-17 
50.14 

25.31 
0.67 
36.22 
11.95 
47.85 
23-91 
0.13 

36.30 
13-00 
49.63 
26.39 

3.26 
40.23 
17.30 
54.46 
31.69 

8.99 
46.35 
23.77 

1.23 
38.72 


a. 5777 
2.5812 
a. 5845 
a. 5878 
2.5909 
2.5940 
a. 5969 
2.5997 
2.6023 
2.6349 
a.  6073 
2.6094 
2.61 16 
2.6136 
2.6153 
2.6170 
a. 6186 
2.6199 
2.62x1 
a.  6222 
2.6232 
2.6240 
2.6246 
a. 6250 


N.25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 

N.26 


3    0.8  . 

8  40.2  , 

14     9-5  I 

19  28.6  j 

24  37.4  I 

29  35.9 : 

34  24.1 1 
39    1.9  I 

43  29.3  I 

47  46.2 1 

51  52.6 

55  48.4  : 

59  33.6 
3     8.2  I 
6 


TUESDAY  2. 


0 

6  15 

I 

6  17 

2 

6  20 

3 

6  23 

4 

6  25 

5 

6  28 

6 

6  31 

7 

6  33 

8 

6  36 

9 

6  38 

10 

6  41 

II 

6  44 

12 

6  46 

13 

6  49 

14 

6  51 

15 

6  54 

16 

6  57 

17 

6  59 

18 

7  2 

19 

7  5 

20 

7  7 

21 

7  10 

22 

7  12 

23 

7  15 

24 

7  17 

16.23 

53.75 
31.28 

8.80 
46.31 
23.79 

1.23 
38.63 
15.98 
53.27 
30.49 

7.62 
44.66 
21.60 

58.43 
35.14 

11.72 
48.16 

24-45 

0.59 

36.56 

12.36 

47.97 
23.39 
58.62 


2.6253 
2.6254 
a. 6854 
2.6253 
a.  6249 
a.6243 
a. 6237 
2.6229 
2.6220 
a.6ao9 
2.6x96 
a.6i8i 
a.  6165 
a.6147 
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2.5563 

25 

43 

21. 1 

4.708  1 

1    ^2 

3 

29  50.86 

2.3675 

19   10 

20.7 

11.602 

12 

5 

28  35.08 

2.5584 

25  47 

58.5 

4.538 

1    ^^ 

3 

32   13.06 

2.3723 

19  21 

53-3 

11.483 

13 

5 

31     8.65 

2.5605 

25 

52 

25.7 

4.368  1 

'.  14 

3 

34  35-54 

2.3771 

19  33 

18.7 

11.363 

14 

5 

33  42.34 

2.5625 

25 

56 

42.7 

4.197  , 

1    15 

3 

36   58.31 

2.3«19 

19  44 

36.9 

11.243 

15 

5 

36   16.15 

2.5643 

26 

0 

49.4 

4.025  , 

i6 

3 

39  21.37 

2.3S68 

19  55 

47-8 

11.121 

16 

5 

38  50.06 

2.5660 

26 

4  45.7 

3.853 

1    17 

3 

41   44.72 

2.3916 

20     6 

51.4 

10.998 

17 

5 

41   24.07 

2.5677 

26 

8 

31.8 

3.68a 

1    i8 

3 

44     8.36 

2.3964 

20  17 

47.5 

10.872 

18 

5 

43   58.18 

2.5692 

26 

12 

7.5 

3.509  ; 

;   ^9 

3 

46   32.29 

2.4012 

20  28 

36.0 

10.745 

19 

5 

46  32.37 

2.5705 

26 

15 

32.9 

3.336  , 

',  2° 

3 

48   56.51 

2.4060 

20  39 

16.9 

10.617 

20 

5 

49     6.(->4 

2.5718 

26 

18 

47.8 

3.163 

21 

3 

51    21.01 

2.4108 

20  49 

50.0 

10.488 

21 

5 

51   40.98 

2.5728 

26 

21 

52.4 

2.989  1 

22 

3 

53  45-80 

2.4«55' 

21     0 

15-4 

10.358 

22 

5 

54   15-38 

2.5738 

26 

24 

46.5 

2.814  . 

1     23 

3 

56   10.87 

a. 4203 

21    10 

32.9 

10.225 

23 

5 

56  49-84 

2.5748 

26 

27 

30.1 

a. 640  1 

24 

I 

3 

58  36.23 

2.4250 

N.21   20 

42.4 

10.092 

24 

5 

59  24-35 

2.5755 

N.26 

30 

3-5 

a.466  > 
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GREENWICH 

MEAN  TIME. 

1 

1 

THE  MOON'S  RIGHT 

ASCENSION   AND  DECLINATION. 

Hour. 

RiRht 

Diff.  for 

1 

Declioadon.      1 

DifiE-for 

1 
1 

Hour.  1 

Right 

Diflf.  for  1 

Declination.      '  Diflf.  for  1 

1 

AscansioiL 

I  Minute. 

1 

X  Minute. 

. 1 

Ascension.         i 

1 

Minute.  ^ 

1 1 

Minute. 

1 

MONDAY  29. 

WEDNESDAY  31. 

. 

h     m        • 

• 

•            »              w         , 

" 

! 

b     m        • 

8 

0        »         "1 

" 

«    1 

5  59  24.35 

2.5755 

N.26  30    3.3 

2.466 

0 

8      I    18.94 

2.4564 

N.25    10   30.0  1 

5.57a 

1          ^ 

6     I  58.90 

a. 5760 

26  32  26.0 

2.»91 

I   1 

8      3   46.17 

2.4512 

25     4  51.2  , 

5.720 

1           2 

6     4  33.47 

2-576» 

26  34  38.2 

2.116 

2 

8     6   13.08 

a.  4459 

24  59    3.6  : 

5.867 

,        3 

6     7     8.07 

2.5767 

26  36  39.9 

1.941 

3' 

8     8  39.68 

2.4406 

24  53     7.2  1 

6.013   ' 

4 

6     9  42.68 

2.5769 

26  38  31. I 

1.766 

4  1 

8   II     5.95 

a.4351 

24  47     2.0 

6.158   1 

'       5  1 

6  12  17.30 

2.5770 

26  40  II. 8 

1.591 

5  , 

8   13  31.89 

2.4296 

24  40  48.2  1 

6.302   1 

6 

6  14  51.92 

2.5769 

26  41  42.0 

1. 416 

6  i 

8   15  57.50 

2.4240 

24  34  25-8  1 

6.445  ! 

7 

6  17  26.53 

2.5767 

26  43     1.7  ' 

1.240 

7  . 

8   18  22.77  , 

2.4x84 

24  27  54.8  1 

6.587  ' 

8 

6  20     I. 12 

2.5763 

26  44  10.8 

1.064 

8  ! 

8  20  47.71 

2.4128 

24  21    15.4  ] 

6.726  1 

9  i 

6  22  35.69 

a. 5758 

26  45     9.4 

0.889 

9 

8  23   12.30 

2.4070 

24   14  27.7 

6.864  1 

lO    , 

6  25   10.22 

2.575a 

26  45   57.5 

0.714 

10  ' 

8  25  36.55  1 

2.40x2 

24     7  31.7  1 

7.002  1 

II   1 

6  27  44.71 

a. 5744 

26  46  35.1 

0.538 

II  , 

8  28     0.44 

a. 3953 

24     0  27.4  1 

7.139  1 

12 

6  30   19.15 

2.5735 

26  47     2.1 

0.363 

12  ' 

8  30  23.98  ^ 

a.  3893 

23  53   15.0 

7.274 

13 

6  32  53.53 

a. 5724 

26  47   18.7 

0.189 

13  1 

8  32  47.16 

a. 3834 

23  45  54.5  1 

7.407  1 

'4  1 

6  35  27.84 

2.571a 

26  47  24.8  1 

+0.OI5 

14  1 

8  35     9.99 

2.3774 

23  38  26.1  1 

7.539  [ 

15  ' 

6  38     2.08 

a. 5699 

26  47  20.5  1 

-0.159 

15 

8  37  32.45  , 

2.3713 

23  30  49.8  i 

7.670  1 

i6  . 

6  40  36.23 

a. 5684 

26  47     5.7 

0.333 

16 

8  39  54.54 

a. 365a 

23  23     5.7  1 

7.799  1 

17 

6  43   10.29 

a.  5668 

26  46  40.5 

0.507 

17 

8  42   16.27  i 

2.3591 

23   15   13-9  ' 

7.928  i 

i8 

6  45  44.25 

2.5651 

26  46     4.9 

0.680 

18  1 

8  44  37.63 

a. 3529 

23     7   14.4 

8.055' 

19 

6  48   18.10 

a. 5633 

26  45   18.9 

0.853 

'^  1 

8  46  58.62 

a. 3467 

22  59     7.3  1 

8.181  j 

20 

6  50  51.84 

a. 5613 

26  44  22.6 

1.025 

20  1 

8  49   19.23 

a.  3403 

22  50  52.7 

8.304  1 

21 

6  53  2545 

a. 5591 

26  43   15.9  ' 

1.198 

21  1 

8  51   39.46 

2.3341 

22  42  30.8  , 

8.427  ! 

22 

6  55  58.93 

a. 5569 

26  41   58.9  , 

1.369 

22 

8  53   59.32  , 

2.3378 

22  34     1.5  ! 

8.548  1 

!    23 

6  58  32.28 

a.  5545 

N.26  40  31.6  , 

1.540 

23 

8  56   18.80  ' 

a.3ai5 

N.22  25  25.0  1 

8.668   ' 

1 

Tl 

JESDA^ 

V  30. 

THURSDAY,  SEPTEMBER  i. 

1 
1 

1 

o 

7     I     5.47 

a. 5519 

N.26  38   54.1 

1.710 

0  ' 

8  58  37.90 

a. 3152 

N.22  16  41.3  ' 

8.787  ! 

I 

2 

7     3  38.51 
7     6  11.38 

a.  5492 
2.5464 

26  37     6.4 
26  35     8.5 

Z.880 
2.050 

_L 

1 

3 

7     8  44.08 

2.5435 

26  33     0.4 

2.219 

1 

i     ^  ' 

7   II    16.60 

2.5405 

26  30  42.2 

a.  387 

PHASES 

OF  THE  MOON. 

1 

5  , 

7   13  48.94 

'      2.5373 

26  28   14.0 

2.553 

6 ; 

7  , 

7   16  21.08 
7  18  53.02 

1      a. 5340 
a. 5307 

26  25  35.8 
26  22  47.6 

a.  720 

2.887 

8  '■ 

7  21   24.76 

2.527a 

26   19  49.4  1 

3.053 

d      h 

m 

9  1 

7  23   56.29 

1      a.5a36 

26   16  41.3 

3.217 

# 

New  Moon    . 

.     Aug.     4   18 

36.8    1 

1     lO   • 

7  26  27.59 

2.5198 

26   13   23.4  ' 

3.380 

"  ' 

7  28  58.66 

2.5159 

26     9  55.7  1 

3.543 

D 

First  Quarter 

•     • 

.      .      .       12    14 

I.I    { 

12 

7  31   29.50 

1      2.5120 

26     6   18.3 

3.704 

0 

Full  Moon     . 

20       7 

14. 1    , 

*     * 

*^        / 

13  ' 

7  34     o.io 

2.5078 

26     2  31.2 

3.866 

a 

Last  Quarter 

. 

...       27       2 

33.2 

14  1 

7  36  30.44 

'     a. 5036 

1     25  58  34.4 

4.026 

15 

7  39     0.53 

a. 4993 

1     25  54  28.1  , 

4.185 

1 

i6 

7  41  30.36 

!     2.4950 

25  50   12.2 

4-343 

=^^-- 

-— ^  ^  -    ^  - 

-  ^  ^-- 

17 

7  43  59.93 

1     2.4905 

!    25  45  46.9 

4.500 

1 

i8  1 

7  46  29.22 

1     a. 4859 

1    25  41  12.2 

4-657 

d 

h     ' 

19 

7  48  58.24 

1     2.4812 

1    25  36  28.1 

4.812 

a 

Apogee      .      . 

'     • 

.       .       Aug.     12 

6.6  j 

2o  ; 

7  51  26.97 

1     2.4764 

^    25  31  34.8 

4-965 

<i 

Perigee 

. 

....       24 

13.2  i 

'      21 

7  53  55-41 

2.4715 

,    25  26  32.3 

5-1x8 

1     22 

7  56  23.55 

1     2.4666 

25  21  20.6 

5.271 

1    23   , 

7  58  51.40 

2.4616 

'    25  15  59.8  , 

5.422 

~         1 

1     ^^    , 

8     I   18.94 

!      2.4564 

N.25  10  30.0 

5-572 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1" 

Name  and  Direction 
of  Object. 

Noon. 

P.  L. 

of 

Diflf. 

Illh 

P.L. 
of 
Diff. 

Vlh 

P.L. 

of 
Diff. 

IXh 

P.L. 

of 

Di£ 

•               >              H 

•       »       t* 

•      »      • 

•        «       «* 

I 

Fomalhaut 
a  Pegasi 
Saturn 

Sun 

W. 
W. 
W. 
E. 

io6  17  16 
86  32  22 
43  la  56 
49     4  40 

a47a 
9671 

2614 

107  59     8 
88     9  40 
44  59     8 
47  26     4 

2479 
2673 
2*94 
a6i8 

109  40  51 
89  46  56 
46  45   16 

45  47  33 

2486 
3676 
2297 
2623 

III    22    24 
91    24      9 

48    31    21 

44     9     9 

2493 
26B0 

2300 

a6a9 

2 

a  Pegasi 
Saturn 
Sun 

W. 
W. 
E. 

99  28  29 

57  20  29 

.   35  59  14 

87X3 
3319 
a664 

loi     4  52 
59     6     I 
34  21  46 

2733 
a3«4 
2674 

102  41     2 
60  51  25 
32  44  31 

8734 
2329 

2684 

104  16  57 
62  36  42 
31     7  30 

2746 
2335 
•696 

7 

Sun 
Antares 

W. 

E. 

27  43  44 
87  29  24 

3ia8 

29    II    20 

85  53  18 

3x36 
«739 

30  38  46 
84  17  30 

3145 

275a 

32     6     I 

82  41   59 

3155 
t7« 

8 

Sun 

Antares 
a  Aquilae 

W. 
E. 
E. 

39  19   13 

74  48  44 

118  34     0 

3209 
2830 
39«4 

40  45  12 

73  14  55 

117  ai     5 

3220 
2843 
3908 

42   10  58 

71  41  23 

116     7  53 

3«3X 
2855 
389X 

43  36  31 

70     8     6 

114  54  24 

3242 

2867 
3876 

9 

Sun 

Antares 
a  Aquils 

W. 
E. 
E. 

50  40  56 

62  25  31 

io8  43  58 

3*97 
383a 

52     5  10 

60  53  44 

107  29  29 

3307 
a935 
3827 

53  29  13 

59    22    10 
106    14    55 

33x8 
>946 
3823 

54  53     4 

57  50  50 

105     0  17 

3328 
2957 
3820 

lO 

Sun 

Antares 
a  Aquilae 

W. 
E. 

E. 

61  49  30 
50  17  15 
98  46  44 

3374 
3003 
3820 

63   12   16 
48  47     7 
97  32     3 

3382 
301a 
382a 

64  34  53 
47  17     9 
96  17  25 

3389 
3020 
3825 

65  57  22 
45  47  21 
95     2  49 

3396 
3026 
38>8 

II 

Sun 

Jupiter 
Antares 
a  Aquilae 

W. 
W. 
E. 
E. 

72  47  51 
19  33  37 
38  20  37 
88  50  51 

3487 
313a 
306a 
3853 

74     9  37 
21      I     8 

36  51  41 
87  36  43 

343X 

3x33 
3068 
3859 

75  31   18 
22  28  37 
35  22  52 
86  22  42 

3435 

3135 

3073 

■    3866 

76  52  54 
23  56     4 
33  54  10 

85     8  48 

343S 
3x36 
3078 
3873 

12 

Sun 

Jupiter 

Spica 

Antares 

a  Aquilae 

Fomalhaut 

W. 
W. 
W. 
E. 
E. 
E. 

83  40     4 
31   13     3 
20  II  25 
26  32  II 
79     I   17 
109     2  37 

3450 
3140 
3180 
3103 
3917 
3859 

85     I   23 
32  40  24 
21  37  58 
25     4     5 
77  48  14 
107  n  37 

345X 
3139 
3x69 
3x09 
39t7 
3*57 

86  22  42 
34     7  46 
23     4  44 
23  36     6 
76  35  22 
106  12  35 

3452 

3x39 
3158 
3x15 

3938 
3255 

87  44     0 
35  35     8k 
24  31  43 

22      8    14 

75  22  41 
104  47  31 

3451 

3x38 
3x48 
3121 
3949 
3252 

13 

Sun 

Jupiter 
Spica 
a  Aquilae 
Fomalhaut 
a  Pegasi 

W. 
W. 
W. 
E. 
E. 
E. 

94  30  48 
42  52  28 
31  49  25 
69  22  25 

97  41   13 
116   II     4 

344« 

3127 
3108 
403a 
3*35 
3544 

95  52  17 
44  20     4 
33   17  25 
68   II     6 

96  15  45 
114  51  28 

3439 
3xa3 

3Z0X 
4038 
3«3X 
3529 

97   13  49 
45  47  45 
34  45  33 
67     0     4 
94  50  12 
"3  31   36 

3435 
3x19 
3094 
4056 
3226 
3515 

98  35  26 
47  15  31 
36  13  50 
65  49  19 

93  24  33 
112   II   29 

3431 
3XX5 
3087 
407« 
3221 
350X 

14 

Sun 

Jupiter 
Spica 
0  Aquilae 
Fomalhaut 
a  Pegasi 

W. 
W. 
W. 
E. 
E. 
E  . 

105  24  53 
54  35  51 
43  37  27 
60     0  58 
86  14  53 

105  27     7 

3401 
3086 

3049 
4201 
3194 
3437 

io6  47     7 
56     4   17 
45     6  39 
58  52  33 
84  48  37 

104     5  32 

3394 
3079 
3041 
4232 
3x89 
3424 

108     9  30 
57  32  52 
46  36     I 
57  44  38 
83  22   15 

102  43  43 

3387 
3072 
3032 
4266 
3183 
3412 

109  32     I 
59     I  36 
48     5  34 
56  37  14 
81   55  45 

loi  21  40 

3379 
5064 
3023 
4304 
3x76 
3400 

15 

1 

Sun 
Jupiter 

W. 

w. 

116  27     2 
66  27  49 

3333 
3019 

117  50  35 
67  57  38 

3323 
3009 

119   14  20 
69  27  40 

3313 
2998 

120  38  17 
70  57  55 

3302 
2987 
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GREENES 

rAR  DISTA^ 

^N  TIME. 

LUK 

rcES. 

'  « 
,•2  .fl- 

P. L. 

P.L. 

P.  L. 

P.L. 

og 

Name  and  Direction 

Midnight 

of 

XV^ 

of 

XVIIIh 

of 

XXI»» 

of 

of  Object 

Diff. 

DifL 



Diff. 

Diff. 

e          f         m 

©       »       l» 

•                 t                M 

e         »         • 

I 

Fomalhaut 

W. 

113     3  46 

«503 

114  44  56 

a3i3 

116  25  51 

2524 

118     6  31 

a536 

a  Pegasi 

W. 

93     I   16 

2684 

94  38   17 

26go 

96  15  10 

2697 

97  51  54 

2704 

Saturn 

W. 

50  17  21 

a303 

52     3   16 

2307 

53  49     6 

2311 

55  34  50 

a3X5 

Sun 

E. 

42  30  53 

a634 

40  52  44 

2640 

39  14  44 

2647 

37  36  54 

a655 

2 

a  Pegasi 

W. 

105  52  37 

2759 

107  27  59 

2773 

109     3     2 

2788 

no  37  45 

fl8o6 

Saturn 

W. 

64  21  50 

8341 

66     6  50 

2347 

67  51  41 

8353 

69  36  23 

a359 

Sun 

E. 

29  30  45 

3710 

27  54  18 

2724 

26  18   10 

2740 

24  42  23 

a758 

7 

Sun 

W. 

33  33     4 

3165 

34  59  55 

3175 

36  26  34 

3x86 

37  53     0 

3x97 

Antares 

E. 

81     6  46 

8779 

79  31  50 

179a 

77  57  II 

280s 

76  22  49 

28x8 

8 

Sun 

W. 

45     I   50 

3*53 

'  46  26  56 

3«65 

47  51  49 

3«7« 

49  16  29 

3a87 

Antares 

E. 

68  35     5 

2879 

67     2  19 

2891 

65  29  49 

2902 

63  57  33 

9913 

a  Aquilas 

E. 

113  40  40 

3864 

112  26  44 

3834 

III   12  37 

3845 

109  58  21 

3838 

9 

Sun 

W. 

56  i6  43 

3338 

57  40  II 

3347 

59     3  28 

3356 

60  26  34 

3363 

Antares 

E. 

56   19  43 

9967 

54  48  49 

2976 

53  18     6 

2985 

51  47  35 

2993 

a  Aquilae 

E. 

103  45  36 

38x9 

102  30  53 

38x9 

loi   16  10 

38x9 

100     I  27 

38x9 

lO 

Sun 

W. 

67  19  43 

3403 

68  41   56 

34x0 

70     4     I 

34x6 

71  25  59 

3422 

Antares 

£. 

44  17  43 

3035 

42  48   14 

3<Ha 

41   18  53 

3049 

39  49  41 

3056 

a  Aquilae 

E. 

93  48   16 

383a 

92  33  47 

3837 

91   19  23 

384a 

90     5     4 

3848 

II 

Sun 

W. 

78  14  27 

3442 

79  35  56 

3443 

80  57  21 

3448 

82   18  43 

3449 

Jupiter 

W. 

25  23  30 

3137 

26  50  54 

3x38 

28  18  18 

3138 

29  45  41- 

3x39 

Antares 

E. 

32  25  34 

3083 

30  57     4 

3088 

29  28  40 

3093 

28     0  22 

3098 

a  Aquilas 

E. 

83  55     I 

3881 

82  41  22 

3889 

81   27  51 

3898 

80  14  29 

3908 

12 

Sun 

W. 

89     5  19 

34SO 

90  26  39 

3449 

91  47  59 

3447 

93     9  22 

3445 

Jupiter 

W. 

37     2  32 

3136 

38  29  57 

3x34 

39  57  25 

3x3a 

41  24  55 

3x30 

Spica 

W. 

25  58  55 

3x39 

27  26  18 

3x30 

28  53  51 

3x22 

30  21  34 

3XX5 

Antares 

E. 

20  40  30 

31*9 

19  12  56 

3x38 

17  45  32 

3x48 

16  18  20 

3159 

a  Aquilae 

E. 

74  10  II 

3961 

73  57  53 

3975 

71  45  49 

3990 

70  33  59 

4006 

Fomalhaut 

E. 

103  22  23 

3*49 

lOI    57    II 

3*46 

100  31  56 

334* 

99     6  37 

3a38 

13 

Sun 

W. 

99  57     7 

3436 

lOI    18  54 

3481 

102  40  47 

3413 

104     2  46 

3408 

Jupiter 

W. 

48  43  22 

31 10 

50  II   19 

3105 

51  39  22 

3099 

53     7  33 

3093 

Spica 

W. 

37  42  15 

3080 

39  10  49 

3073 

40  39  32 

3065 

42     8  25 

3057 

a  Aquilae 

E. 

64  38  54 

4098 

63  28  50 

4X2X 

62  19     8 

4x45 

61     9  50 

417a 

Fomalhaut 

E. 

91   58  49 

32x6 

90  32  59 

32x9 

89     7     4 

3206 

87  41     2 

3900 

a  Pegasi 

E. 

no  51     6 

3488 

109  30  28 

3475 

108     9  36 

346a 

106  48  29 

3449 

14 

Sun 

W. 

no  54  41 

337X 

112  17  30 

33^ 

113  40  30 

3333 

115     3  40 

3343 

Jupiter 

W. 

60  30  29 

3056 

61   59  32 

3047 

63  28  46 

3038 

64  58  12 

3029 

Spica 

w. 

49  35   19 

30x4 

51     5   15 

3004 

52  35  22 

a994 

54     5  42 

2984 

a  Aquilae 

E. 

55  30  25 

4344 

54  24   13 

4389 

53   18  42 

4438 

52  13  55 

4493 

Fomalhaut 

E. 

80  29     7 

3169 

79     2  21 

3163 

77  35  28 

3x56 

76     8  27 

3149 

a  Pegasi 

E. 

99  59  23 

3388 

98  36  53 

3377 

97   14  10 

3365 

95  51   13 

3353 

15 

Sun 

W. 

122     2  27 

3*90 

123  26  50 

3*79 

124  51  26 

3267 

126  16  16 

3a55 

Jupiter 

W. 

72  28  24 

9976 

73  59     7 

8965 

75  30     4 

a953 

77     I   16 

2941 
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XV. 


GRE 

,ENWICH  ME/ 
LUNAR  DISTA^ 

IN  TIME. 

1 

[CES. 

P.  L. 

P.  L. 

p.  L. 

P.  L. 

og 

Name  and  Direction 

Noon. 

of 

lU^ 

of 

Vlh 

of 

IX^ 

of      1 

^ 

of  Object. 

DiflF. 

Diff. 

Diff. 

Diff. 

j 

0      »      •» 

0          »          »» 

0          1          n 

0        ♦ 

M 

15     Spica 

W. 

55  36  14 

a974 

57     6  59 

2963 

58  37  58 

2952 

60     9 

10 

2941 

,  Fomalhaut 

E. 

74  41   17 

3143 

73   13  59 

3136 

71   46  33 

3129 

70  18 

59 

3x22 

a  Pegasi 

E. 

94  28     3 

334a 

93     4  40 

3331 

91  41     5 

33«) 

90  17 

17 

3309  j 

16 

Jupiter 

W. 

78  32  43 

992B 

80     4  26 

2916 

81  36  24 

2903 

83     8 

39 

2890. 

Spica 

W. 

67  48  55 

2881 

69  21   38 

2868 

70  54  38 

2855 

72  27 

55 

2842 

Antares 

W. 

21   58     0 

29x2 

23  50     3 

2894 

25     2  29 

2877 

26  35 

17 

«B6o 

Fomalhaut 

E. 

62  59     3 

3090 

61  30  40 

3084 

60     2   II 

3079 

58  33 

36 

3074  ' 

a  Pegasi 

1 

E. 

83   15   II 

3258 

81   50  10 

3249 

80  24  59 

3240 

78  59 

37 

3231  j 

17  i  Jupiter 

W. 

90  54  10 

3822 

92  28     9 

2808 

94     2  27 

2794 

95  37 

3 

2780 

1  Spica 

W. 

80  18  40 

2774 

81   53  42. 

2760 

83  29     3 

2746 

85.    4 

43 

2732 

1  Antares 

W. 

34  24  37 

2780 

35  59  31 

2765 

37  34  45 

2750 

39   10 

19 

2735  I 

'  Fomalhaut 

E. 

51     9  30 

3062 

49  40  34 

3063 

48   II   39 

3066 

46  42  47 

3070 

1  a  Pegasi 

E. 

71   50  23 

3196 

70  24     8 

3x91 

68  57  47 

3186 

67  31 

21 

3182  1 

i  Saturn 

E. 

113   i8  21 

2761 

III  43     2 

2747 

no     7  24 

2733 

108  31 

27 

27x9  1 

j  aArietis 

E. 

113  41   24 

2868 

112     8   16 

2846 

no  34  48 

2831 

109     0 

58 

2814' 

18  '  Jupiter 

W. 

103  34  43 

2708 

105   II    12 

2694 

106  48     0 

2680 

108  25 

8 

2666 ! 

1  Spica 

W. 

93     7  44 

2660 

94  45   18 

2646 

96  23  10 

2632 

98     I 

22 

2618 , 

Antares 

W. 

47   13   14 

2659 

48  50  49 

2644 

50  28  45 

2629 

52     7 

I 

26x5 

1            a  Pegasi 

E. 

60  18  34 

3183 

58  52     4 

3187 

57  25  39 

3193 

55  59 

22 

3202 

''  Saturn 

E. 

100  27     0 

2647 

98  49     9 

2633 

97   10  59 

26x8 

95  32 

29 

2604 1 

aArietis 

1 

E. 

zoi     6  42 

2736 

99  30  50 

2721 

97  54  37 

2706 

96  18 

5 

■691 , 

19  ,  Spica 

W. 

106   17     4 

2550 

107  57     8 

2537 

109  37  30 

2524 

III    18 

10 

251X 

Antares 

W. 

60  23   14 

4543 

62     3  27 

2530 

63  43  58 

2516 

65  24 

49 

2503 

j  Saturn 

E. 

87   15   II 

2335 

85  34  46 

2522 

83  54     3 

2508 

82  13 

I 

249s 

,  aArietis 

E. 

88   10  34 

2621 

86  32     8 

2608 

84  53  24 

2595 

83  14 

22 

2583 

[  Aldebaran 

E. 

118  37   16 

«573 

116  57  44 

2558 

115  17  51 

2544 

113  37 

39 

2530 

20  1  Antares 

W. 

73  53  35 

2441 

75  36  12 

2429 

77   19     6 

24x7 

79     2 

16 

8406 

Saturn 

E. 

73  43  22 

2433 

72     0  35 

2422 

70  17  31 

•2410 

68  34 

II 

2399 

a  Arietis 

E. 

74  55     8 

2527 

73   14  32 

2317 

71   33  42 

2507 

69  52 

39 

2498  1 

'  Aldebaran 

1 

E. 

105   II   58 

2465 

103  29  55 

2453 

loi  47  36 

2442 

100     5 

I 

2430  1 

21  1  Antares 

W. 

87  41   54 

2356 

89  26  32 

2347 

91    II   23 

2339 

92  56 

27 

2331 

1  aAquilae 

W. 

48  38  46 

4048 

49  49  38 

3951 

51     2     6 

3863 

52   16 

3 

3783 

1  Saturn 

E  . 

59  53  42 

2349 

58     8  54 

2340 

56  23  53 

233a 

54  38 

40 

2323 

aArietis 

E. 

61   24  34 

2464 

59  42  30 

2459 

58     0   18 

2455 

56   18 

I 

2451 

1  Aldebaran 

E. 

91   28   12 

2380 

89  44     8 

2371 

87  59  51 

2362 

86  15 

22 

2354 

22  1  Antares 

W. 

loi  44  32 

2295 

103  30  39 

2289 

105  16  54 

2284 

107     3 

17 

8279 

a  Aquilae 

W. 

58  44  42 

3471 

60     5  38 

3424 

61   27  27 

3380 

62  50 

6 

3339 

1  Saturn 

E. 

45  49  43 

2288 

44     3  26 

2282 

42   17     0 

2277 

40  30 

27 

2272  1 

i  aArietis 

E. 

47  45  58 

2453 

46     3  38 

2457 

44  21   23 

2462 

42  39 

16 

2470  j 

Aldebaran 

E. 

77  30  14 

2320 

75  44  44 

2315 

73  59     7 

2310 

72   13 

22 

2305 

Pollux 

1 

E. 

121   32  51 

2293 

119  46  41 

2267 

118     0  23 

2281 

116   13 

56 

2276 

1 
23      aAquilae 

W. 

69  53  42 

3x88 

71   20     6 

3165 

72  46  57 

3145 

74  14 

12 

3X27 

Fomalhaut 

W. 

35  54  29 

2783 

37  29   19 

2739 

39     5     7 

2700 

40  41 

48 

8666 

j         '  Saturn 

E. 

31   35  58 

2252 

29  48  48 

2250 

28     I   35 

2248 

26  14 

19 

2247 
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GREENWICH  .MEAN  TIME. 

LUNAR  DISTANCES. 

h 

P.  L. 

P.  L. 

P.  L. 

P.  L. 

og 

Name  and  Direction    1 

Midnight 

of 

XVh 

of 

XVIIIii 

of 

XXIh 

of 

l» 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

15 

Spica 

W. 

e         .         If 
61    40    37 

agag 

63    12    19 

2917 

0             t            w 

64  44  15 

2905 

0        »        » 

66   16  27 

2893 

Fonialhaut 

E. 

68  51   16 

31x5 

67    23    25 

3108 

65  55  25 

3102 

64  27  18 

3096 

a  Pegasi 

E. 

88  53  16 

3299 

87  29     3 

3288 

86     4  38 

3278 

84  40    0 

3268 

16 

Jupiter 

W. 

84  41    II 

2876 

86  14     0 

2863 

87  47     6 

2850 

89    20    29 

2836 

1 

Spica 

W. 

74     I   29 

.2828 

75  35  20 

2815 

77     9  29 

280Z 

78  43  56 

2788 

Antares 

W. 

28     8  27 

1844 

29  41   58 

2828 

31   15  50 

28X1 

32  50     3 

2795 

Fomalhaut 

E. 

57     4  55 

3070 

55  36     9 

3067 

54     7  19 

3065 

52  38  25 

3063 

a  Pegasi 

E. 

77  34     4 

3223 

76     8  21 

3215 

74  42  30 

3208 

73   16  30 

3202 

17 

Jupiter 

W. 

97   II   57 

2766 

98  47  10 

2751 

TOO    22    42 

2737 

loi   58  33 

272a 

Spica 

W. 

86  40  41 

2717 

88  16  58 

2703 

89  53  34 

2689 

91   30  30 

2675 

Antares 

W. 

40  46   13 

3719 

42  22  28 

2704 

43  59     3 

2689 

45  35  58 

2674 

Fomalhaut 

E  . 

45  14     0 

3076 

43  45  21 

3084 

42   16  52 

3095 

40  48  36 

3110 

a  Pegasi 

E. 

66     4  50 

3180 

64  38   17 

3179 

63   II  42 

3178 

61  45     7 

3180 

Saturn 

E. 

106  55   12 

«704 

105   18  37 

2690 

103  41  44 

2676 

102     4  32 

2661 

a  Arietis 

E. 

107  26  48 

2798 

105  52   17 

2782 

104  17  26 

2766 

I02  42   14 

2751 

18 

Jupiter 

W. 

110     2  34 

265a 

III  40  19 

2638 

113   18  23 

2624 

114  56  47 

2610 

Spica 

W. 

99  39  53 

2604 

loi   18  43 

2591 

102  57  51 

2577 

104  37   18 

2563 

Antares 

W. 

53  45  36 

2600 

55  24  31 

2586 

57     3  46 

2571 

58  43  20 

2557 

a  Pegasi 

E. 

54  33  15 

3213 

53     7  21 

3«7 

51   41  44 

3244 

50   16  27 

3265 

Saturn 

E. 

93  53  40 

^390 

92  14  31 

2576 

90  35     4 

2562 

88  55   17 

2548 

a  Arietis 

E. 

94  41    13 

2677 

93     4     2 

2663 

91   26  31 

2649 

89  48  42 

2635 

19 

Spica 

W. 

112  59     8 

2499 

114  40  23 

2487 

116  21   55 

2475 

118     3  44 

2462 

Antares 

W. 

67     5  58 

2490 

68  47  25 

2477 

70  29  II 

2465 

72   II   14 

2453 

Saturn 

E. 

80  31  41 

2482 

78  50     3 

2470 

77     8     7 

2457 

75  25  53 

2445 

a  Arietis 

E. 

81  35     3 

257» 

79  55  27 

2559 

78   15  36 

2548 

76  35  29 

2538 

Aldebaran 

E. 

III   57     8 

2517 

no   16   18 

2504 

108  35  10 

2490 

106  53  43 

2477 

20 

Antares 

W. 

80  45  42 

2396 

82  29  23 

2385 

84  13  19 

2375 

85  57  29 

2365 

Saturn 

E. 

66  50  35 

2389 

65     6  44 

2378 

63  22  38 

2368 

61  38  17 

2358 

a  Arietis 

E. 

68   II  23 

2490 

66  29  56 

2482 

64  48  18 

2476 

63     6  30 

2470 

Aldebaran 

E. 

98  22     9 

2419 

96  39     2 

2409 

94  55  40 

2399 

93   12     3 

2389 

21 

Antares 

W. 

94  41  42 

2322 

96  27     9 

2315 

98  12  46 

2308 

99  58  34 

230X 

a  Aquilae 

W. 

53  31   23 

3709 

54  48     0 

3642 

56     5  49 

3581 

57  24  44 

3524 

Saturn 

E. 

52  53   14 

2315 

51     7  37 

2308 

49  21  49 

2301 

47  35  51 

2294 

a  Arietis 

E. 

54  35  39 

2449 

52  53   14 

2448 

51   10  48 

2449 

49  28  22 

2450 

Aldebaran 

E. 

84  30  41 

2346 

82  45  49 

2339 

81     0  47 

2333 

79   15  35 

2326 

22 

Antares 

W. 

108  49  48 

2274 

no  36  26 

2270 

112    23       9 

2266 

114     9  58 

2263 

a  Aquilae 

W. 

64   13  32 

3303 

65  37  40 

3270 

67       2    26 

3240 

68  27  48 

3213 

Saturn 

E. 

38  43  46 

2267 

36  56  58 

2263 

35  10     4 

2259 

33  23     4 

2255 

a  Arietis 

E. 

40  57  21 

2480 

39   15  40 

2492 

37  34   15 

2507 

35  53   11 

2527 

Aldebaran 

E. 

70  27  30 

2301 

68  41   32 

2298 

66  55  30 

2295 

65     9  23 

2293 

Pollux 

E. 

114  27  21 

2271 

112  40  39 

2266 

no  53  50 

2262 

109     6  55 

2259 

23 

a  Aquilae 

W. 

75  41  49 

3111 

77     9  45 

3097 

78  37  58 

30S5 

80     6  26 

3076 

Fomalhaut 

W. 

42  19  14 

2636 

43  57  21 

2610 

45  36     3 

2587 

47   15   16 

2566 

Saturn 

E. 

24  27     I 

2246 

22  39  42 

2245 

20  52  21 

2245 

19     5     0 

2244 
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XVII. 


GREENW 

nCH  MEAN  T] 
[AR  DISTANCES. 

[ME. 

LU^ 

1 

1^ 

P.  L. 

P.  L. 

P.  L. 

p-L-i 

^1 

Name  and  Direction 

Noon. 

of 

Illb 

of 

Vlh 

of 

IXh 

of    ! 

&' 

of  Object. 

Diff. 

Diff. 

Diff. 

DiR. 

„        J 

1 

•      >      ** 

•                >                H 

e         »        - 

e         •         1* 

23 

Aldebaran 

E. 

63  23  13 

2291 

61   37     0 

2289 

59  50  44 

2288 

58     4  26 

a2«7 

Pollux 

E. 

107  19  55 

2236 

105  32  50 

2253 

103  45  40 

2250 

loi  58  27 

334^   1 

1^4 

a  Aquilae 

W. 

81   35     5 

306B 

83     3  54 

306t 

84  32  52 

3056 

86     I   56 

3053   1 

] 

Foinalhaut 

W. 

48  54  58 

a548 

50  35     4 

2532 

52   15  32 

2518 

53  56  20 

a5o6  ' 

a  Pegasi 

W. 

34  35  53 

3693 

35  52  48 

3571 

37  II  54 

3464 

38  32  58 

3370! 

Aldebaran 

E. 

49   13     5 

2m 

47  26  56 

2297 

45  40  52 

2300 

43   54  53 

«305 

Pollux 

E. 

93     I  40 

«a4a 

91   14   15 

2241 

89  26  49 

2242 

87  39  24 

2242    j 

Sun 

E. 

131     6  52 

2570 

129  27   16 

2569 

127  47  38 

2568 

126     7  59 

2567 

25 

a  Aquilae 

W. 

93  27  27 

3o6a 

94   56  23 

3069 

96  25   II 

3077 

97  53  49 

3086.' 

1 

Fomalhaut 

W. 

62  23  51 

2467 

64     5  51 

2462 

65  47  58 

2458 

67  30  10 

2455   • 

1 

a  Pegasi 

W. 

45  41    16 

3050 

47   10  27 

3006 

48  40  32 

2968 

50  II   25 

2934 

Aldebaran 

E. 

35     7     9 

2344 

33  22   13 

2355 

31   37  34 

2369 

29  53   15 

2386 

2a56J 

Pollux 

E. 

78  42  35 

2249 

76  55  20 

2251 

75     8     8 

2253 

73  20  59 

Sun 

E. 

117  49  41 

2570 

116  10     5 

2572 

114  30  31 

2574 

112  50  59 

2576 

26 

a  Aquilae 

W. 

105   13  21 

3161 

106  40  17 

3181 

108     6  48 

3204 

109  32  52 

3229  ! 

Fomalhaut 

W. 

76     I   50 

MSt 

77  44   II 

2453 

79  26  31 

2455 

81     8  48 

2457 

a  Pegasi 

W. 

57  55     9 

2814 

59  29  19 

2798 

61     3  49 

2784 

62  38  38 

«772 

Saturn 

W. 

II  26  32 

2283 

13   12  57 

2283 

14  59  22 

2283 

16  45  47 

2284 

Pollux 

E. 

64  26  18 

2272 

62  39  37 

2275 

60  53     I 

2279 

59     6  31 

2283 

Sun 

E. 

104  34  14 

2591 

102  55     6 

2594 

lOI    16     3 

2598 

99  37     5 

26021 

27 

Fomalhaut 

W. 

89  39  16 

•475 

91   21     5 

2480 

93     2  46 

2485 

94  44  20 

2490 

a  Pegasi 

W. 

70  36     I 

^734 

72   II   56 

2730 

73  47  56 

2727 

75  24     0 

2725 

a  Arietis 

W. 

26  58  16 

2722 

28  34  27 

2687 

30  11  25 

2655 

31  49     6 

--7I 

Saturn 

W. 

25  37     0 

2300 

27   22   59 

i3<H 

29     8  52 

2309 

30  54  39 

2313 

Pollux 

E. 

50  15  34 

2307 

48  29  44 

2311 

46  44     I 

2316 

44  58  25 

2322 

Sun 

E. 

91  23  43 

2625 

89  45  22 

2630 

88     7     7 

2635 

86  28  59 

^\ 

28 

Fomalhaut 

W. 

103     9  59 

2S96 

104  50  35 

2535 

106  31     0 

2544 

108   II   12 

2553 

a  Pegasi  ' 

W. 

83  24  31 

2730 

85     0  31 

•734 

86  36  26 

2738 

88  12   16 

2742 

a  Arietis 

W. 

40     5  10 

3544 

41  45  22 

2538 

43  25  43 

2532 

45     6  12 

2527 

Saturn 

W. 

39  41  53 

8337 

41   26  58 

3343 

43   II   55 

2348 

44  56  45 

2353 

Sun 

E. 

78  20  13 

2M9 

76  42  51 

2675 

75     5  38 

2681 

73  28  33 

•687 

29 

a  Pegasi 

W. 

96     9  31 

a778 

97  44  28 

2787 

99  19  13 

2797 

100  53  45 

2808 

Saturn 

W. 

53  38  52 

2382 

55  22  53 

2388 

57     6  44 

2394 

58  50  27 

1400 

a  Arietis 

W. 

53  29  52 

2517 

55  10  41 

2518 

56  51  29 

2520 

58  32   15 

252X 

Aldebaran 

W. 

22  56  48 

2583 

24  36     7 

2566 

26  15  49 

2552 

27  55  50 

2542 

Sun 

E. 

65  25  17 

2721 

63  49     5 

2728 

62  13     3 

2735 

60  37  10 

2743 

30 

Saturn 

W. 

67  26  49 

2433 

69     9  37 

2439 

70  52   16 

2446 

72  34  45 

•453 

a  Arietis 

W. 

66  55   13 

2538 

68  35  34 

2543 

70  15  48 

2547 

71   55  56 

2552 

Aldebaran 

W. 

36  18  20 

2524 

37  59     0 

2524 

39  39  40 

2525 

41   20  18 

a5«7 

Sun 

E. 

52  40  i6 

2782 

51     5  25 

279t 

49  30  45 

2799 

47  56  16 

31 

Saturn 

W. 

81     4  42 

2489 

82  46  10 

2497 

84  27  28 

2504 

86     8  35 

2512 

0  Arietis 

W. 

80  14  40 

2583 

81   53  59 

2590 

83  33     8 

2597 

85  12     7 

•6«H 

Aldebaran 

W. 

49  42  24 

2548 

51  22  31 

2553 

53     2  31 

2558 

54  42  24 

2564 

Sun 

E. 

40     6  54 

2858 

38  33  41 

2869 

37     0  41 

2880 

35  27  56 

2892: 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1. 

P.L, 

P.  L. 

1    P.L. 

P.L. 

°1 

Name  and  Direction 

Midnight. 

of 

XVh 

of 

XVIIIh 

1      of 

XXIh 

of 

5» 

of  Object 

Diflf. 

Diff. 

Diflf. 

Diflf. 

•          r          m 

•           t           m 

e         ' 

„ 

•       > 

H 

23 

Aldebaran 

E. 

56  18     8 

2087 

54  31   50 

298S 

52  45 

33 

2*89 

50  59 

18 

2291 

Pollux 

E. 

100  II   10 

2246 

98  23  51 

2244 

96  36 

29 

•     2243 

94  49 

5 

2242 

24 

0  Aquilae 

W. 

87  31     2 

3052 

89     0  10 

305a 

90  29 

19 

3054 

91   58 

25 

3057 

Fomalhaut 

W. 

55  37  24 

M96 

57  i8  43 

2487 

59     0 

15 

2479 

60  41 

59 

2472 

a  Pegasi 

W. 

39  55  49 

3288 

41  20  14 

32x8 

42  46 

2 

3x55 

44  13 

5 

3099 

Aldebaran 

E. 

42     9     I 

83X1 

40  23   17 

2317 

,38  37 

43 

2325 

36  52 

20 

2334 

Pollux 

E. 

85  51   59 

«43 

84     4  35 

2244 

82   17 

13 

2245 

80  29 

53 

2247 

Sun 

E. 

124  28   19 

2567 

122  48  39 

2567 

121     8 

59 

2567 

119  29 

19 

2567 

25 

a  Aquilae 

W. 

99  22   16 

3097 

100  50  29 

3x11 

102   18 

25 

3x26 

103  46 

3 

3143 

Fomalhaut 

W. 

69   12  26 

8453 

70  54  45 

2452 

72  37 

6 

a452 

74   19 

28 

2452 

a  Pegasi 

W. 

51  43     I 

2904 

53   15  15 

2876 

54  48 

4 

2853 

56  21 

23 

2832 

Aldebaran 

E. 

28     9  21 

2406 

26  25  55 

2429 

24  43 

2 

2457 

23     0 

48 

2488 

Pollux 

E. 

71  33  54 

2258 

69  46  53 

226X 

67  59 

56 

2265 

66  13 

5 

2268 

Sun 

E. 

III   II  31 

2578 

109  32     6 

2581 

107  52 

45 

2584 

106  13 

27 

2587 

26 

aAquilse 

W. 

no  58  27 

3957 

-112  23  30 

3287 

"3  47 

57 

3319 

115  II 

47 

3352 

Fomalhaut 

W. 

82  51     3 

2459 

84  33  14 

24G2 

86   15 

19 

2466 

87  57 

20 

2470 

a  Pegasi 

W. 

64  13  43 

2761 

65  49     2 

2752 

67  24 

32 

2745 

69     0 

12 

2739 

Saturn 

W. 

18  32   10 

2286 

20  18  30 

2289 

22     4 

45 

2293 

23  50 

55 

2296 

Pollux 

E. 

57  20     6 

2287 

55  33  48 

229X 

53  47 

36 

2296 

52     I 

31 

2302 

Sun 

E. 

97  58  13 

2606 

96  19  27 

2610 

94  40 

46 

2615 

93     2 

II 

2620 

27 

Fomalhaut 

W. 

96  25  47 

2497 

98     7     a 

2504 

99  48 

13 

25x1 

loi  29 

II 

23x8 

a  Pegasi 

W. 

77     0     7 

2724 

78  36  15 

2725 

80   12 

22 

2726 

81  48 

27 

2727 

a  Arietis 

W. 

33  27  26 

2603 

35     6  17 

2584 

36  45 

33 

2568 

38  25 

12 

2554 

Saturn 

W. 

32  40  20 

a3i7 

34  25  54 

2322 

36   II 

21 

2327 

37  56 

41 

2332 

Pollux 

E. 

43   12  57 

2327 

41   27  37 

2333 

39  42 

25 

2339 

37  57 

22 

2346 

Sun 

E. 

84  50  59 

2646 

83   13     6 

2652 

81  35 

21 

2657 

79  57 

43 

2663 

28 

Fomalhaut 

VV. 

109  51    II 

2364 

III   30  56 

2574 

113  10 

26 

2585 

114  49 

41 

2598 

a  Pegasi 

W. 

89  48     0 

2748 

91   23  36 

2754 

92  59 

4 

2761 

94  34 

23 

2769 

a  Arietis 

W. 

46  46  48 

2522 

48  27  30 

2520 

50     8 

15 

23x8 

51  49 

3 

25x7 

Saturn 

W. 

46  41  27 

4359 

48  26     I 

2365 

50  10 

26 

237X 

51   54 

43 

2376 

Sun 

E. 

71  51  36 

a694 

70  14  48 

2701 

68  38 

9 

2707 

67     I 

39 

2714 

29 

a  Pegasi 

W. 

102  28     2 

2820 

104     2     4 

283a 

105  35 

50 

2845 

107     9 

19 

2860 

Saturn 

W. 

60  34     2 

2406 

62   17  28 

24x3 

64     0 

44 

24  »9 

65  43 

51 

2426 

a  Arietis 

W 

60  12  59 

2524 

61   53  39 

2527 

■    63  34 

15 

2530 

65   14 

47 

2534 

Aldebaran 

W 

29  36     5 

2535 

31   16  30 

2530 

32  57 

3 

2526 

34  37 

40 

2524 

Sun 

E. 

59     I   27 

2750 

57  25  54 

«758 

55  50 

31 

2766 

54  15 

18 

2774 

30 

Saturn 

W. 

74  17     5 

2460 

75  59   15 

2467 

77  41 

14 

2475 

79  23 

3 

2482 

a  Arietis 

W. 

73  35  57 

2558 

75   15  50 

2564 

76  55 

35 

2570 

78  35 

12 

2576 

Aldebaran 

W. 

43     0  53 

2530 

44  41   24 

2534 

46  21 

50 

2538 

48     2 

10 

2543 

Sun 

E. 

46  21   59 

2818 

44  47  54 

2827 

43   14 

I 

2837 

41  40 

21 

2847 

31 

Saturn 

W. 

87  49  31 

2520 

89  30  16 

2528 

91    10 

50 

2536 

92  51 

13 

2544 

n  Arietis 

W. 

86  50  57 

2612 

88  29  36 

2620 

90     8 

4 

2628 

91  46 

21 

2636 

Aldebaran 

W. 

56  22     8 

2570 

58      I   44 

2577 

59  41 

10 

2584 

61   20 

27 

2591 

Sun 

E. 

33   55  26 

3905 

32  23   12 

29T8 

30  51 

16 

2932 

29  19 

38 

2946 

1910- 
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SEPTEMBER,  1910. 


1. 


AT  GREENWICH  APPARENT  NOON. 


I 


Thur. 
Frid. 
Sat. 

SC/JV. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Mon. 

Tues. 
Wed. 
Thur. 


Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

Mon. 
Tues. 

Wed. 


Frid.  ;  i6 
Sat.  17 
SC/JV, '  18 


Thur.  I  29 
Frid.   ;  30 

Sat.     '  31 


THE  SUN'S 


Apparent 
Right  Ascension. 


o  39  13.82 
o  42  51.61 
o  46  29.12 

o  50  6.37 

o  53  43-35 
o  57  20.07 

o  56.57 
4  32.86 
8  8.95 

II  44.86 
15  20.60 
18  56.20 

22  31.68 
26  7.06 
29  42.35 

33  17.58 
36  52.77 
40  27.95 

44  3-13 
47  38.35 
51  13.63 

54  48.99 

58  24.45 

2  2  0.03 


2  5  35.77 
2  9  11.69 
2  12  47.80 


2  16  24.12 

2  20  0.67 

2  23  37.47 

12  27  14.53 


Diflf.  for 
X  Hour. 


9.081 
9.069 
9.057 

9.046 

9.035 
9.025 

9.015 
9.007 
9.000 

8.992 
8.987 
8.982 

8.977 
8.972 
8.969 

8.967 
8.966 
8.966 

8.966 
8.968 
8.971 

8.975 
8.980 
8.985 

8.992 
9.000 
9.008 

9.017 
9.028 
9-039 

9.050 


Apparent 
Declination. 


N. 


Diflf.  for 
I  Hour. 


8 
8 
7 

31     0.4 

9  14-4 

47  20.5 

-54-25 
54-59 
54.91 

7 
7 
6 

25  19.1 

3  10-4 
40  54.8 

-55-22 
55-51 
55-79 

6 
5 
5 

18  32.6 
56     4.2 
33  30-0 

-  56.06 
56.31 
56.54 

5  10  50.2 

4  48     5-3 

4  25  15-6 

4  2  21.3 

3  39  22.9 

3  16  20.6 

2  53  14-9 

2  30     6.0 

2  6  54.1 

I  43  39.6 

I  20  22.9 

o  57    4-3 


o  33  44.0 
o  10  22.3 

o  13 


0.6 


o  36  24.2 

0  59  48.0 

1  23  12.0 

1  46  35.7  I 

2  9  58.7  I 
2  33  20.7 


-56.76 
56,97 
57-17 

-  57-35 
57-52 
57.67 

■  57.81 
57.94 
58.05 

-58.15 
58.24 
58.31 

-58.38 
58.43 
58.47 

■  58.49 
58.50 
58.49 

-58.47 
58.44 
58.38 


S.    2    56   41.3  1-58.31 


Semi- 
diameter. 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


5  52.92 
5  53-15 
5  53.38 

5  53.61 
5  53.85 
5  54.09 

5  54.34 
5  54.59 
5  54-84 

5  55-09 
5  55.35 
5  55.60 

5  55.86 
5  56.12 
5  56.38 


5  56.64 
5  56.91 
5  57.17 


5  57.44 
5  57.70 
5  57.96 


5  58.23 
5  58.50 
5  58.76 


5  5902 
5  5928 
5  59.55 

5  59.82 

6  0.09 
6     0.36 

16     0.64 


64.40 

64-35 
64.31 

64.27 

64-23 
64.20 

64.17 
64.14 
64.11 

64.09 

64.07 
64.05 

64.04 

64.03 
64.02 

64.01 
64,01 
64.01 

64.01 
64.02 
64.03 

64.04 
64.05 
64.07 

64.09 
64.12 
64.15 

64.18 
64.21 
64.25 

64.29 


Equation  of 
Time,        | 
to  be         I 
Added  to 


Subtracted 

from         i 
Apparent       Diff.  for 
Time.         I  x  Hour. 


9.06 

965 
28.65 


47.91 

7.431 
27.19, 


0-773 
0.786 
0.797 

0.808 
0.818 
0.828 


1  47.19,    0.838 

2  7.41  1   a847 
2    27.82      0.855 


48.41 

9.17 

30.06 

51.07 
12.19 

33-39 


0.862 
0.868 
0.873 

0.878 
0.882 
0.885 


4  54.65  '  0.887 

5  15.95  ,  0.888 
5  37.27     0.888 


5  58.59 

6  19.87 
6  41.08 


0.887 
0.885 
0.882 


7  2.21  j  0.879 
7  ?3.24  0.874 
7  44.15  I  0.868 


4.91     0.861 
25-50  I  0.853 

45.89 !  0.845 


9  6.07 
9  26.03 
9  45.74 


0.836 
0.826 
0.815 


10    5.16   0.804 


Note.— The  mean  time  of  semidiameter  passing  the  meridian  may  be  found  by  subtracting  o^^.iS  from  the  sidereal  time. 
The  sign  —  prehxed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  decreasing  and 
south  declinations  are  increasing. 
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AT  GREENWICH  >IEAN  NOON. 


Thur. 
Frid. 
Sat. 


Wed. 
Thur. 
Frid. 

Sat. 

SUM 
Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 
Tues. 
Wed. 

'■  Thur. 
Frid. 
Sat. 

SUN. 
t  Mon. 
j  Tues. 

Wed. 
I  Thur. 
,  Frid. 


Sat. 


SC/N.  4 
Mon.  I  5 
Tues.      6 


THE  SUN'S 


Apparent 
Right  Ascension. 


13-79 

51-63 

o  46  29.18 


o  39 
o  42 


o  50  6.46 

o  53  43.48 
o  57  20.27 

o  56.83 

4  33.17 
8  9.31 


II 

15 

18 


45.27 
21.07 
56.72 


22  32.25 
26  7.68 
29  43.*^3 

33  18.31 
36  53.55 
40  28.78 

44  4.02 

47  39.29 
51  14.62 

54  50.03 

58  25.55 

2  2  1. 19 

2  5  36.98 
2  9  12.95 
2  12  49.11 

2  16  25.48 
2  20  2.08 
2  23  38.93 


12  27  16.05 


Diif.  for 
X  Hour. 


9.083 
9.071 
9.050 

9.048 

9.037 
9.027 

9.017 
9.009 
9.002 

8.995 
8.989 
8.984 

8.979 
8.975 
8.972 

8.969 
8.968 
8.968 

8.969 
8.971 
8.974 

8.978 
8.983 
8.988 

8-995 
9.002 
9.01 1 

9.020 
9.031 
9.042 

9-053 


Apparent 
Declination. 


N 


.  8  31     0.6 

8     9  14.3 

,  7  47  20.2 


7  25 

7     3 
6  40 


18.4 

9.4 

53.5 


6  18  30.9 

5  56     2.2 

5  33  27.7 

5  10  47.6 

4  48     2.3 

4  25  12.3 

4  2  17.7 

3  39  18.9 

3  16  16.3 

2  53  10.2 

2  30     0.9 

2  6  48.6 

I  43  33.8 

I  20  16.8 

o  56  57.9 

o  33  37-2 

N.  o  10  1 5. 1 

S.  o  13     8.1 

o  36  32.0 

0  59  56.2 

1  23  20.5 


46 
10 
33 


44-5 

7-9 

30.2 


S    2  56  51. 1 


Diff.  for 
I  Hour. 


-54-25 
54-59 
54.91 

-55.22 

55.51 
55.80 

-  56.07 
56.32 
56.56 

-56.78 
56.99 
57.18 

-57.36 

57.53 
57.68 

-  57.82 
57-95 
58.06 

-58.16 
58.25 
58.33 

-58.39 
58.44 
58.48 

-  58.50 
58.51 
58.50 

-  58.49 
58.45 
58.40 

-58.33 


Equation  of 

Time, 

to  be 
Subtracted 

from 


Added  to 
Mean  Time. 


905 


9,66 
28.65 

47.92 

7-45 
27.23 

47-23 

7.45 

27.87 

48.46 

9.21 

30.10 

51.12 
12.25 
33.46 

54.73 
16.04 

37.37 


5  58.69 

6  19.97 

6  41.19 

7  2.33 
7  23.37 

7  44.28 

8  5.04 
8  25.63 
8  46.03 


6.21 
26.16 
45.86 


10     5.30 


Diif.  for 
I  Hour. 


0.773 
0.786 
0.797 

0.808 
a8i8 
0.828 

0.838 
0.847 
0.855 

0.862 
0.868 
0.873 

0.878 
0.882 
0.885 

0.887 
0.888 
0.888 

0.887 
0.885 
0.882 

0.879 

0.874 
0.868 

0.861 
0.853 
0.845 

0.836 
0.826 
0.815 

0.804 


Note. — The  semidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are 
decreasing  and  south  declinations  are  increasing. 


Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 


h   m   s 

o  39  4-74 
o  43  1.29 

o  46  57.85 

o  50  54.40 
o  54  50.96 

0  58  47.51 

1  2  44.06 
I  6  40.62 
I  10  37.17 

I  14  33.72 
I  18  30.28 
I  22  26.83 

I  26  23.38 
I  30  19.94 
I  34  16.49 

I  38  13.04 
I  42  9.60 
I  46  6.15 


I  50  2.70 
I  53  59.26 
I  57  55.81 


2  I  52.36 
2  5  48.92 
2  9  45.47  i 

2  13  42.02 

2  17  38.58 

2  21  35.13 


25  31.69 
29  28.24  I 

33  24.79 


12  37  21.34 

Diff.  for  I  Hour, 
\  9'.8565. 
(Table  III.) 
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III. 


AT  GREENWICH  MEAN  NOON. 

^ 

i 

s 

THE  SUN'S 

« 

•s 

1 

TRUE  LONGITUDE. 

DiS.  tor 
I  Hour. 

LATITUDE. 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

DIflF.  for 
X  Hoar. 

Mean  Time 

of 

Sidereal  Noon. 

X 

V 

I 

3 

244 

245 
246 

158  9  35.0 

159  7  42.1 

160  5  50.9 

9  14-3 
7  21.3 

5  30-0 

I* 

145.26 

145-33 
145.40 

M 
+     0.79 
0.80 
P.78 

0.003  8898 
0.003  7867 
0.003  6819 

-42-5 
43.3 
44.0 

h 
13 
13 
13 

1 
m         8 
18    44.05 
14    48.14 
10    52.23 

4 

5 
6 

247 
248 
249 

161  4     1.5 

162  2   13.7 

163  0  27.6 

3  40-5 
I  52.6 
0     6.3 

145.48 
145-55 
145.61 

+     0.75 
0.69 
0.60 

0003  5753 
0.003  4671 

0.003  3573 

-44.7 
45.4 
46.1 

13 
13 
12 

6  56.32 

3     0.42 

59     4.51 

7 
8 

9 

250 

251 

252 

163  58  43.1 

164  57     0.2 

165  55  18.9 

58  21.7 
56  38.7 
54  57-3 

145.68 

M5.74 
145.81 

+     0.50 
0.38 
0.26 

0.003  2460 
0.003  1334 
0.003  0195 

-46.7 
47.2 
47.8 

12 
12 
12 

55     8.60 
51   i2.6g 
47  16.79 

lO 

•A 

253 
254 
.255 

166  53  39.1 

167  52     0.9 

168  50  24.3 

53  17-4 
51  39-1 
50     2.4 

145.88 

145-94 
146.01 

+     0.14 
-f-     0.02 
—     0.08 

0.002  9044 
0.002  7883 
0.002  6712 

-48.3 
48.6 
48.9 

12 

12 
12 

43  20.88 

39  24.97 
35  29.07  . 

15 

256 

257 

258 

169  48  49.2 

170  47  15.8 

171  45  44-0 

48  27.2 
46  53-7 
45  21.8 

146.07 
146.14 
146.21 

—     0.16 
0.24 
0.28 

0.002  5534 
0.002  4349 
0.002  3160 

-49.2 

49-4 
49-6 

12 
12 
12 

31   33.16 
27  37.25  , 
23  41.34  1 

i6 

17 
i8 

259 

260 

261 

172  44  13.9 

173  42  45.6 

174  41   19.0 

43  516 
42  23.1 
40  56.4 

146.28 
146.36 
146.43 

—     0.29 
0.28 
0.24 

0.002  1968 
0.002  0773 
o.ooi  9576 

-49-7 
49.8 
49.8 

12 
12 
12 

19  45.43 
15  49-53 
II   53.62 

19 

20 
21 

262 
263 
264 

175  39  54-3 

176  38  31-5 

177  37  10.8 

39  31-6 
38     8.8 
36  48.0 

146.51 

146.59 
146.68 

—  0.16 

—  0.05 
+     0.07 

o.ooi  8380 
O.OOI  7185 
0.001  5991 

-49.8 
49.8 
49.8 

12 
12 
12 

7  57-71 
4     1.80 

0     5.89 

22 
24 

265 
266 

267 

178  35  52.2 

179  34  35-8 

180  33  21.7 

35  293 
34  12.8 
32  58.6 

146.77 
146.86 
146.96 

-f-     0.20 

0.34 
0.48 

O.OOI  4797 
O.OOI  3603 
O.OOI  2408 

-49.7 
49.8 
49.9 

II 
II 
II 

56     9.99 
52  14.08 
48  18.17  1 

25 
26 

27 

268 

269 
270 

181  32     9.9 

182  31     0.4 

183  29  53.2 

31   46-6 
30  37.0 
29  29.7 

147.06 
147.15 
147.25 

+     0.60 
0.70 
0.78 

O.OOI   I2IO 

O.OOI  0009 
0.000  8803 

-  50.0 
50.1 
50.3 

II 
II 
II 

44  22.27 
40  26.36 
36  30.45 

28 
29 

30 

271 

272 

273 

184  28  48.3 

185  27  45.6 

186  26  45.2 

28  24.7 
27  21.9 
26  21.4 

147.34 
147.44 
147.53 

+     0.84 
0.85 
0.85 

0.000  7592 
0.000  6374 
0.0005150 

-  50.6 
50.8 
51.1 

II 
II 
II 

32  34-54 
28  38.63 
24  42.73 

31 

274 

187  25  46.9 

25  23.0 

147.62 
e  true  equin 

+     0.81 

•0.000  3919 

-51-5 
tie  mean 

II    20    46.82 

Diff.  for  I  Hour, 
—  9'.8296. 
(Table  II.) 

NOTI 

ti— The  r 
eqv 

umbers  in  column  A  c 
inox  of  January  o-'.o. 

orrespond  to  tfa 

\ox  of  the  date; 

in  column  A'  to  t 

IV. 
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1 

GREENWICH 

MEAN  TIME. 

! 

1     5 

THE 

MOON'S 

!       0 

1    S 

o 

•5 

■s 

.1 

SEMIDIAMETER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
X  Hour. 

Midnight. 

Diff.  for 
I  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
X  Hour. 

Noon. 

I 

2 

3 

•         •• 

15  38-4 
15  30-2 

15    2I;7 

15  34-4 

15    26.0 

15  17-4 

57  i8-2 
56  48.0 
56  16.8 

-  1.22 
1.29 
I.31 

57     3.3 

56    32.5 
56       I.I 

-1.26 
1.30 
1.30 

h        m 
23      7.6 

23  55-4 
6 

m 

2.08 

1.92 

d 
27.2 
28.2 
29.2 

4 
5 
6 

15    13-2 
15      5-2 
14   58.1 

15     9-1 
15     1-5 
14  55-1 

55  45.6 
55  16.2 
54  50.2 

-1.28 
I.16 
0.98 

55  30.6 
55     2.6 
54  39.1 

-1.23 
1.09 
0.86 

0  40.0 

1  22.3 

2  3-4 

1.80 

1-73 
1.70 

0.7 

1-7 
2.7 

7 
8 

9 

H  52.5 
14  48.7 

14  47.3 

H  50-3 
14  47-7 
H  47-5 

54  29.5 
54  15.8 
54  IO-5 

-0.73 

0.41 

—  0.03 

54  21.7 
54  12.0 
54  II-4 

-0.58 
-  0.22 
+  0.17 

2  44.2 

3  25.8 

4  9-1 

1.71 
1.76 
^.85 

3.7 
4-7 
5-7 

lO 

II 

12 

14  48.4 

14  52.4 
14  59.0 

14  50.0 

14  55-4 

15  3.3 

54  14.7 
54  29.1 
54  53.6 

+  0.38 
0.81 
1.23 

54  20.6 

54  40-1 

55  9.5 

+  0.60 
1.03 
1.42 

4  54.6 

5  43.0 

6  34-0 

1.96 
2.07 
2.18 

6.7 

7-7 
8.7 

13 

14 
15 

15     8.3 
15   19-9 
15  33-0 

15  13-9 
15  26.3 

15  39-9 

55  27.7 

56  lO.O 
56  58.2 

+ 1.60 
1.90 

2.08 

55  48.0 

56  33-5 

57  23.6 

+  1.76 
2.01 
2.12 

7  27.2 

8  21.5 

9  15.6 

2.25 
2.27 
2.24 

9-7 
10.7 
11.7 

16 

1 17 
18 

15  46.9 

16  0.3 
16  12.2 

15  53-7 
.16     6.5 

16  17.2 

57  49-1 

58  38.5 

59  22.2 

+  2.12 
1.96 

i*63 

58  14.2 

59  1.3 
59  40-5 

+  2.06 
1.82 
1.40 

10  8.6 

11  0.3 
II  50.7 

2.18 
2.12 
2.09 

12.7 

13-7 
14.7 

19 

20 

21 

16  21.4 
16  27.0 
16  28.7 

16  24.7 
16  28.4 
i6  28.1 

59  55.8 

60  16.5 
60  22.7 

+  1.15 
+  0.56 
—  0.04 

60     7.9 
60  21.4 
60  20.5 

+  0.86 
+  0.26 
-0.3a 

12  40.7 

13  31.2 

14  23.3 

2.09 
2.13 
2.22 

15-7 
16.7 
17.7 

22 

23 
24 

16  26.6 
16  21.4 
16  13.7 

i6  24.3 
16  17.8 
16     9.3 

60  15.0 
59  55-7 
59  27.7 

-0.58 

I.OO 

1.29 

60     6.6 
59  42.6 
59  1 1-5 

-0.81 
I.I7 
1.39 

15  18.0 

16  15.5 
.  17  15.4 

2.34 
2.45 
2.53 

18.7 
19.7 
20.7 

25 
26 
27 

16    4.6 
15  54-9 
15  45-1 

15  59-8 
15  50.0 
15  40-3 

58  54-4 
58  18.7 
57  42.8 

-1.45 
1.50 
1.48 

58  36.7 
58     0.7 
57  25.2 

-1.49 
1.50 
1.45 

18  16.0 

19  15.3 

20  II. 5 

2.52 
2.42 
2.26 

21.7 
22.7 
23-7 

28 
29 

30 
31 

15  35-7 
15  26.7 
15  18.4 
15  10.6 

15  3I-I 
15  22.5 

15  14-4 
15     7.1 

57     8.1 
56  35.2 
56     4.6 
55  36.2 

-1.41 
1.33 
1.24 
1.13 

56  51.4 
56  19.6 

55  50-1 
55  23.0 

-1.37 
1.28 
I.18 
1.08 

21     3.7 

21  51.9 

22  36.8 

23  19.3 

2.09 
1.94 
1.81 
1.73 

24.7 

257 
26.7 

27.7 

32 

15     3-6 

15     0.4 

55  10.4 

-  I.Ol 

54  58.6 

-0.95 

6 

,  , 

28.7 

. 

50 
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GREENWICH 

MEAN 

TIME. 

1 

THE  MOON'S 

RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Hoar. 

Right 

Diff.  for 

Declinatinn 

Diff.  f or 

Ascension. 

1  Minute. 

I  Minute. 

Ascension. 

I  Minute. 

I  Minnte. 

TF 

lURSD 

AY  I, 

SATURDAY  3. 

h 

m       s 

8 

e 

' 

" 

" 

h 

m        s 

5 

e          , 

•» 

•♦ 

O 

8 

58   37.90 

a. 315a 

N.22 

16 

41.3 

8.787 

0 

10 

42   32.32 

2.0244 

N.I3     25 

33.7 

19.807 

I 

9 

0   56.62 

2.3088 

22 

7 

50.6 

8.903 

I 

10 

44  33.63 

2.0193 

13    12 

43.8 

19.858 

2 

9 

3   14.95 

a.  3083 

21 

58 

52.9 

9.019 

2 

10 

46  34.63 

2.0142 

12   59 

50.9 

12.907 

3 

9 

5  32.90 

2.2960 

21 

49 

48.3 

9.133 

3 

10 

48  35-33 

2.0092 

12   46 

55.0 

X2.954 

4 

9 

7  50.47 

2.2896 

21 

40 

36.9 

9.246 

'4 

10 

50  35-73 

2.0043 

12  33 

56.3 

13.009 

5 

9 

10     7.65 

2.2832 

21 

31 

18.8 

9-358 

5 

10 

52  35-84 

1.9993 

12    20 

54.8 

13.048 

6 

9 

12  24.45 

2.2768 

21 

21 

54-0 

9.468 

6 

10 

54  35.65 

'.9944 

12       7 

50.6 

13.099 

7 

9 

14  40.86 

a.  2703 

21 

12 

22.7 

9.576 

7 

10 

56  35.17 

1.9897 

II   54 

43.8 

13.134 

8 

9 

16  56.89 

2.2639 

21 

2 

44-9 

9.683 

8 

10 

58  34.41 

1.9849 

II  41 

34.4 

13.x 77 

9 

9 

19  12.53 

a.a574 

20 

53 

0.7 

9.788 

9 

0  33.36 

1.9802 

II    28 

22.6 

13.218 

lO 

9 

21  27.78 

2.2510 

20 

43 

10.3 

9.893 

10 

2  32.03 

1.9756 

II  15 

8.4 

13.957 

II 

9 

23  42.65 

a. 2446 

20 

33 

13.6 

9.996 

II 

4  30.43 

1.9711 

II     I 

51.8 

13.995 

12 

9 

25.57.13 

a. 2382 

20 

23 

10.8 

XO.097 

12 

6  28.56 

1.9666 

10  48 

33.0 

13.332 

13 

9 

28  11.23 

2.2318 

20 

13 

2.0 

10.196 

13 

8  26.42 

1.9622 

10  35 

12.0 

13.368 

14 

9 

30  24.94 

2.2253 

20 

2 

47.3 

10.294 

14 

10  24.02 

1.9578 

10  21 

48.8 

X3.4oa 

15 

9 

32  38.26 

2.2188 

19 

52 

26.7 

10.392 

15 

12  21.36 

X.9535 

10     8 

23.6 

X3.437 

i6 

9 

34  51.20 

2.9125 

19 

42 

0.3 

10.488 

16 

14   18.44 

1.949a 

9  54  56.4 

13.469 

17 

9 

37     3.76 

2.2062 

19 

31 

28.2 

10.582 

17 

16  15.26 

X.9450 

9  41 

27-3 

X3.501 

i8 

9 

39  15-94 

2.X99« 

19 

20 

50.5 

10.674 

18 

18   11.84 

1.9409 

9  27 

56.3 

X3.539 

19 

9 

41  27.74 

a. 1935 

19 

10 

7.3 

10.765 

19 

20     8.17 

X.9368 

9   14 

23.5 

13.561 

20 

9 

43  39.16 

2.1872 

18 

59 

18.7 

10.855 

20 

22     4.26 

1.9328 

9     0 

49.0 

13.588 

21 

9  45  50.20 

2.1S08 

18 

48 

24.7 

10.943 

21 

24     0.1 1 

1.9989 

8  47 

12.9 

13.615 

22 

9 

48     0.86 

2.1746 

18 

37 

25.5 

11.030 

22 

25  55.73 

i.9a5i 

8  33 

35.2 

13.641 

23 

9 

50  II. 15 

I 

2.1683 

7RIDA\ 

N.18 
'    2. 

26 

21. 1 

II. 116 

23 

27  51.12 
S 

I. 9213 
UNDA\ 

N.  8  19 
'  4. 

56.0 

13.666 

O 

9 

52  21.06 

2.X621 

N.18 

15 

II. 6 

II. 900 

0 

29  46.29 

1.9x76 

N.  8     6 

15.3 

13.690 

I 

9 

54  30.60 

a. 1559 

18 

3 

57-1 

11.282 

I 

31  41.23 

1.9139 

7  52 

33.a 

X3.713 

2 

9 

56  39-77 

2.1498 

17 

52 

37.7 

11.363 

2 

33  35.96 

1.9104 

7  38 

49.8 

X3.734 

3 

9 

58  48.57 

a. 1437 

17 

41 

13.5 

XI.443 

3 

35  30.48 

1.9068 

7  25 

5.1 

X3.755 

4 

10 

0  57.01 

2.1376 

17 

29 

44.5 

XX. 522 

4 

37  24.78 

1.9033 

7  II 

19.2 

X3.774 

5 

10 

3     5.08 

a. 1314 

17 

18 

10.8 

XX. 599 

5 

39  18.88 

1.8999 

6  57 

32.2 

13.793 

6 

10 

5  12.78 

2.1954 

17 

6 

32.6 

XX. 674 

6 

41   12.77 

1.8966 

6  43 

44.1 

13.811 

7 

10 

7  20.13 

2. 1195 

16 

54 

49.9 

ix.74« 

7 

43     6.47 

X.8933 

6  29 

54.9 

13.898 

8 

10 

9  27.12 

2.1135 

16 

43 

2.8 

11.822 

8 

44  59.97 

1. 8901 

6  16 

4.8 

X3.843 

9 

10 

II  33.75 

2.1076 

16 

31 

11.3 

11.894 

9 

46  53.28 

1.8870 

6     2 

13.8 

13.857 

lO 

10 

13  40.03 

9.Z018 

16 

19 

15.5 

XI. 964 

10 

48  46.41 

X.8840 

5  48 

22.0 

13.870 

II 

10 

15  45.96 

2.0959 

16 

7 

15.6 

19.033 

II 

50  39.36 

I. 8810 

5  34 

29.4 

13.883 

12 

10 

17  51.54 

2.0901 

15 

55 

11.6 

19.100 

12 

52  32.13 

1.8780 

5  20 

361 

X3.894 

13 

10 

19  56.77 

2.0843 

15  43 

3.6 

I2.X66 

13 

54  24.72 

1.875a 

5     6 

42.1 

13.904 

14 

10 

22       1.66 

2.0787' 

15 

30 

51.7 

12.231 

14 

56  17.15 

1.8724 

4  52 

47.6 

X3.9X3 

15 

10 

24      6.21 

2.0730 

15 

18 

35.9 

12.995 

15 

58     9.41 

1.8697 

4  38 

52.5 

X3.923 

i6 

10 

26  10.42 

2.0674 

15 

6 

16.3 

ia.357 

16 

12 

0     1. 51 

I. 8671 

4  24 

56.9 

13.931 

17 

10 

28  14.30 

2.0618 

14 

53 

53.1 

12.417 

17 

12 

I  53.46 

1.8645 

4  II 

0.8 

13.938 

i8 

10 

30  17.84 

9.0563 

14 

41 

26.3 

X2.477 

18 

12 

3  45.25 

I. 8619 

3*57 

4-4 

13.943 

19 

10 

32  21.06 

9.0509 

14 

28 

55.9 

X2.535 

19 

12 

5  36.89 

X.8594 

3  43 

7.7 

X3.947 

20 

10 

34  23.95 

a.0455 

14 

16 

22.1 

12.592 

20 

12 

7  28.38 

1.8570 

3  29 

10.8 

13.95X 

21 

10 

36  26.52 

2.0402 

14 

3 

44.8 

12.648 

21 

12 

9  19-73 

1.8548 

3  15 

13.6 

13.954 

22 

10 

38  28.77 

9.0348 

13 

51 

4.3 

X2.702 

22 

12 

II   10.95 

1.8525 

3     I 

16.3 

13.956 

23 

10 

40  30.70 

2.0996 

13 

38 

20.6 

'2.755 

23 

12 

13     2.03 

1.8503 

2  47 

18.9 

13.958 

24 

10 

42  32.32 

9.0944 

N.13 

25 

33-7 

X2.807 

24 

12 

14  52.99 

1.8483 

N.  2  33 

21.4 

X3.958 

VI. 
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GREENWICH 

MEAN 

TIME. 

THE  MOON»S 

RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Hour. 

Right 

Diff.  for 

DeclixMtioiL 

Diff.  for 

Ascension. 

I  Minute. 

1  Minute. 

Aacensioa 

X  Minute. 

X  Minute. 

MONDA^ 

1^  5. 

WEDNESDAY  7. 

h 

m        s 

s 

e 

t              m 

- 

h 

m        8 

s 

•       ' 

" 

" 

O 

12 

14   52.99 

1.8483 

N.  2 

33  21.4 

13.958 

0 

13 

42   25.69 
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II   14  41.21 

x.9«3  1       9  54  40.2 

13.417 

24 

1 

II   16  36.44 

1. 9186  iN.  9  41    14.2 

1 

13.449 
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XIII. 


GREENWICH  MEAN  TIME. 

LUN 
P.  L. 

AK  DISTANCES. 

U 

P.  L. 

P.L. 

P.  L. 

Name  and  Direction 

Noon. 

of 

IIIi> 

of 

Vlh 

of 

IXh 

of 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

•      '     - 

e         »        i» 

0        » 

I* 

•           1           m 

5 

Sun 

W. 

20    42    23 

3340 

22      5   48 

3339 

23  29 

14 

3340 

24  52  39 

3541 

Antares 

E. 

66  34  57 

2878 

65      2    10 

2888 

63  29 

36 

2898 

61  57   15 

2908 

a  Aquils 

E. 

112  10  26 

3846 

I 10    56    11 

3835 

109  41 

45 

3826 

108  27   10 

3819 

6 

Sun 

W. 

31  49     5 

3360 

SS   12     7 

3365 

34  35 

3 

3371 

35  57  52 

3377 

Antares 

E. 

54  18  33 

2955 

52  47  24 

9964 

51   16 

27 

2973 

49  45  40 

2981 

a  Aquilae 

E. 

102    12    51 

3803 

100  57  51 

3802 

99  42 

51 

3803 

98  27  52 

3804 

7 

Sun 

W. 

42    50    17 

3407 

44  12  26 

3413 

45  34 

28 

34x8 

46  56  24 

34*3 

Antares 

E. 

42   14  23 

3oaa 

40  44  37 

3030 

39   15 

I 

3037 

37  45  34 

3043 

a  Aquilae 

E. 

92   13  38 

3824 

90  59     I 

3830 

89  44 

30 

3837 

88  30     6 

3844 

8 

Sun 

W. 

53  44  40 

3446 

55     6     4 

3449 

56  27 

25 

3452 

57  48  42 

3455 

Jupiter 

W. 

22  21  33 

3140 

23  48  54 

3143 

25   16 

12 

3145 

26  43  28 

3x47 

Spica 

W. 

16  24     0 

3*09 

17  49  58 

3193 

19   16 

17 

3x78 

20  42  53 

3165 

Antares 

E. 

30  20  24 

3077 

28  51  47 

3083 

27  23 

17 

3090 

25  54  55 

3097 

a  Aquilae 

E. 

82  20     9 

3889 

81     6  38 

3900 

79  53 

19 

39x2 

78  40  II 

3924 

Fomalhaut 

E. 

112  39  30 

3256 

III   14  27 

3256 

109  49 

24 

3256 

108  24  21 

3«56 

9 

Sun 

W. 

64  34  30 

3463 

65  55  35 

3464 

67  16 

39 

3463 

68  37  44 

3463 

Jupiter 

W. 

33  59   14 

3x53 

35  26  19. 

3153 

36  53 

24 

3153 

38  20  29 

3153 

Spica 

W. 

27  58  45 

3131 

29  26  17 

3126 

30  53 

55 

3x22 

32  21  38 

3x18 

a  Aquilae 

E. 

72  37  50 

3997 

71  26     7 

40x3 

70  14 

40 

403X 

69     3  31 

4050 

Fomalhaut 

E. 

loi   18  59 

3a53 

99  53  52 

3252 

98  28 

45 

3a5x 

97     3  36 

3a5o 

a  Pegasi 

E. 

119  43  46 

3590 

118  25     I 

3577 

117     6 

2 

3565 

115  46  49 

3553 

lO 

Sun 

W. 

75  23  27 

3453 

76  44  43 

3449 

78     6 

4 

3445 

79  27  29 

3441 

Jupiter 

W. 

45  36  14 

3143 

47     3  31 

3x40 

48  30 

52 

3137 

49  58   17 

3x33 

Spica 

W. 

39  41   24 

3097 

41     9  37 

309a 

42  37 

56 

3087 

44     6  22 

508a 

a  Aquilae 

E. 

63   12  51 

4166 

62     3  53 

4194 

60  55 

21 

4aa3 

59  47   17 

4255 

Fomalhaut 

E. 

89  57  23 

3239 

88  32     0 

3236 

87     6 

34 

3233 

85  41     4 

3230 

a  Pegasi 

E. 

109     7  32 

3497 

107  47     4 

3487 

106  26 

26 

3477 

105     5  36 

3468 

II 

Sun 

W. 

86   16     0 

34" 

87  38     4 

34<H 

89     0 

16 

3396 

90  22  37 

3387 

Jupiter 

W. 

57   16  49 

3104 

58  44  53 

3097 

60  13 

6 

3090 

61  41   27 

3082 

Spica 

W. 

51   30  17 

3049 

52  59  29 

304a 

54  28 

50 

3034 

55  58  21 

3oa5 

a  Aquilae 

E. 

54   15   14 

4459 

53   10  46 

4510 

52     7 

3 

4566 

51     4     9 

46a8 

Fomalhaut 

E. 

78  32  3S 

3310 

77     6  36 

3206 

75  40 

34 

3201 

74   14  26 

3x97 

a  Pegasi 

E. 

98  18  47 

3420 

96  56  53 

34" 

95  34 

49 

340a 

94  12  34 

3393 

12 

Sun 

W. 

97   16  59 

3338 

98  40  27 

3327 

100     4 

7 

3315 

loi  a8     I 

3302 

Jupiter 

W. 

69     5  51 

3036 

70  35   19 

3025 

72     5 

0 

3014 

73  34  55 

3002 

Spica 

W. 

63  28  44 

2977 

64  59  25 

2966 

66  30 

20 

2954 

68     I  30 

2943 

Antares 

W. 

17  39   17 

3022 

19     9     3 

3004 

20  39 

II 

2986 

22  1  9  41 

29fe| 

Fomalhaut 

E. 

67     2   15 

3170 

65  35  30 

31^ 

64     8 

38 

3159 

62  41   40 

3x54  1 

a  Pegasi 

E  . 

87   18  43 

3347 

85  55  25 

3338 

84  31 

57 

3329 

83     8  19 

3320. 

13 

Sun 

W. 

108  31   15 

3936 

109  56  42 

3221 

III   22 

26 

3206 

112  48  27 

319X 

Jupiter 

W. 

81     8   18 

2939 

82  39  47 

S920 

84   II 

33 

2912 

85  43  37 

8898 

Spica 

W. 

75  41     8 

2»k) 

77   13   53 

2866 

78  46 

55 

2852 

80  20  15 

2838 

Antares 

W. 

29  47  25 

2889 

31    19  58 

a874 

32  52 

50 

2858 

34  26     3 

2842 

Fomalhaut 

E. 

55  25  25 

3133 

53  57  55 

3130 

52  30 

21 

3128 

51     2  45 

3127 

1 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTAN 

CES. 
P,  L. 

1^ 

P.  L. 

P.  L. 

P.  L. 

Day  of 
Mont 

Name  and  Direction 
of  Object. 

Midnight. 

of 
Diff. 

XVh 

of 
Diff. 

XVIIIh 

of 
Diff. 

XXIh 

of 
Diff. 

0      »      »• 

e         »         •» 

e          •          w 

0       •       •• 

5      Sun 

W. 

26  16     3 

3343 

27  39  25 

3346 

29      2    43 

3350 

30  25  57 

3355 

Antares 

E. 

60  25     7 

29x8 

58  53   II 

nrj 

57  21   26 

a937 

55  49  54 

2946 

a  Aquilae 

E. 

107  12  27 

3813 

105  57  38 

3809 

104  42  45 

3806 

103  27  49 

3804 

6      Sun 

W. 

37  20  35 

3383 

38  43   II 

3389 

40     5  40 

3395 

41   28     2 

3401 

Antares 

E. 

48   15     4 

S990 

46  44  39 

2998 

45   14  24 

3006 

43  44   19 

30x4 

a  Aquilae 

E. 

97   12  54 

3807 

95  57  59 

38x1 

94  43     8 

3815 

93  28  21 

3819 

7      Sun 

W. 

48   18   14 

34*8 

49  39  58 

3433 

51      I   37 

3438 

52  23   II 

3442 

Antares 

E. 

36   16   15 

3050 

34  47     5 

3057 

33   18     3 

3064 

31  49     9 

3071 

a  Aquilae 

E. 

87   15  49 

385a 

86     I  40 

3861 

84  47  41 

3870 

83  33  50 

3879 

8 

Sun 

W. 

59     9  56 

3457 

60  31     8 

3460 

61   5a   17 

3462 

63   13  24 

3463 

JUPltER 

W. 

28   10  41 

3148 

29  37  52 

3150 

31     5     I 

3»52 

32  32     8 

3153 

Spica 

W. 

22     9  44 

3155 

23  36  47 

3M8 

25     3  59 

3141 

26  31    19 

3136 

1 

Antares 

E. 

24  26  42 

3105 

22  58  38 

3x1a 

21   30  43 

3"9 

20     2  56 

3126 

a  Aquilae 

E. 

77  27  15 

3937 

76  14  33 

3950 

75     2     4 

3964 

73  49  49 

3980 

Fomalhaut 

E. 

106  59  18 

32S5 

105  34  14 

3255 

104     9  10 

.3254 

102  44     5 

3253 

9 

Sun 

W. 

69  58  49 

346« 

71   19  55 

3461 

72  41     3 

3459 

74     2   14 

3456 

Jupiter 

W.  • 

39  47  34 

3152 

41   14  41 

3151 

42  41  49 

3149 

44     9     0 

3146 

Spica 

W. 

33  49  25 

3114 

35  17   17 

3110 

36  45   14 

S106 

38   13   16 

3101 

a  Aquilae 

E. 

67  52  41 

4070 

66  42   10 

409a 

65   32      I 

4"5 

64  22   14 

4x40 

Fomalhaut 

E. 

95  38  26 

3248 

94  13   14 

3246 

92  48     0 

3244 

91   22  43 

3242 

a  Pegasi 

E. 

114  27  23 

3541 

113     7  44 

3599 

III  47  52 

3518 

no  27  48 

3507 

lO 

Sun 

W. 

80  48  59 

3436 

82  10  34 

3431 

83  32  16 

3425 

84  54     4 

3418 

Jupiter 

W. 

51   25  47 

3129 

52  53  22 

3123 

54  21     4 

3117 

55  48  53 

3111 

Spica 

W. 

45  34  54 

3076 

47     3  33 

3070 

48  32  20 

3063 

50     I   14 

3056 

a  Aquilae 

E. 

58  39  43 

4290 

57  32  41 

4328 

56  26  14 

4368 

55  20  24 

4412 

Fomalhaut 

E. 

84  15  31 

3a«6 

82  49  53 

32*3 

81  24  II 

3219 

79  58  24 

3215 

a  Pegasi 

E. 

103  44  36 

3458 

102  23  25 

3448 

lOI      2      3 

3439 

99  40  30 

34  30 

II 

Sun 

W. 

91  45     8 

3378 

93     7  49 

3369 

94  30  41 

3359 

95  53  44 

3349 

1  Jupiter 

W. 

63     9  58 

3074 

64  38  39 

3065 

66     7  31 

3056 

67  36  35 

3046 

Spica 

W. 

57  28     3 

3016 

58  57  56 

3007 

60  28     0 

2997 

61   58   16 

2987 

a  Aquilse 

E. 

50     2     8 

4695 

49     I     4 

4767 

48     I     0 

4846 

47     2     2 

4933 

Fomalhaut 

E. 

72  48   13 

3191 

71   21   53 

3186 

69  55  27 

3x80 

68  28  54 

3175 

1  a  Pegasi 

E. 

92  50     9 

338J 

91   27  33 

3374 

90     4  47 

3365 

88  41   50 

3356 

12  1  Sun 

W. 

102  52   10 

3290 

104   16  33 

3277 

105  41    II 

3264 

107     6     5 

3250 

Jupiter 

W. 

75     5     5 

2990 

76  35  30 

2978 

78     6   10 

2965 

79  37     6 

2952 

Spica 

W. 

69  32  54 

2931 

71     4  33 

2918 

72  36  28 

2905 

74     8  40 

2893 

1  Antares 

W. 

23  40  Z^ 

2952 

25   II  46 

2936 

26  43   19 

2920 

28   15   12 

2905 

1  Fomalhaut 

E. 

61   14  36 

3149 

59  47  26 

3145 

58  20   11 

3141 

56  52  50 

3137 

1  a  Pegasi 

E. 

81  44  31 

3312 

80  20  33 

3303 

78  56  25 

3295 

77  32     8 

3287 

13  1  Sun 

W. 

114   14  47 

3176 

115  41   25 

3160 

117     8  22 

3144 

118  35  38 

3128 

1  Jupiter 

W. 

87   15  59 

2882 

88  48  41 

2867 

90  21  42 

2852 

91   55     3 

2836 

I          Spica 

W. 

81   53  54 

2823 

83  27  52 

2808 

85     2   10 

279a 

86  36  48 

2777 

1        1  Antares 

W. 

35  59  36 

2826 

37  33  30 

2810 

39     7  44 

2794 

40  42  20 

2778 

Fomalhaut 

1        1 

E. 

49  35     8 

3128 

48     7  31 

3129 

46  39  56 

3131 

45   12  23 

3x35 
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XV. 


■ — 

GREENWICH  MEi 

VN  T 
rcES. 

IME. 

f 

1 
1 

LUNAR  DISTA> 

P.  u 

1^ 

P.  L. 

p.  L. 

P.  L. 

"Sg 

Name  and  Direction 

Noon. 

of 

Illh 

of 

Vlh 

of 

IXh 

of 

1* 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

e           1          m 

•           1           m 

• 

1, 

0        •        » 

1 
1 

13 

a  Pegasi 

E. 

76     7  41 

3*79 

74  43     5 

3271 

73  18 

20 

3264 

71   53  26 

1 
3257 

Saturn 

E. 

117    22     58 

2852 

115  49  38 

2838 

114  16 

0 

2824 

112  42     4 

2810 

a  Arietis 

E. 

118   15     8 

297a 

116  44  21 

2956 

115  13 

14 

2939 

"3  41  45 

a9«3 

14 

Sun 

W. 

I20      3    14 

311X 

121  31   10 

3094 

122  59 

27 

3077 

124  28     4 

Jupiter 

W. 

93  28  44 

2820 

95     2  46 

2804 

96  37 

8 

2788 

98   II   52 

277X 

Spica 

W. 

88  11  46 

2761 

89  47     5 

2745 

91  22 

44 

2729 

92  58  45 

«7X3 

Antares 

W. 

42  17  17 

2761 

43  52  36 

2745 

45  28 

16 

2728 

47     4   19 

a7xi 

Fomalhaut 

E. 

43  44   56 

3x42 

42   17  37 

3151 

40  50 

30 

3163 

39  23  37 

3x78 

a  Pegasi 

E. 

64  47  17 

3*34 

63  21  49 

3232 

61   56 

17 

3231 

60  30  45 

323X 

Saturn 

E. 

104  47  36 

2735 

103   II  42 

2719 

loi  35 

27 

2703 

99  58  50 

2687 

a  Arietis 

E. 

105  59     4 

2838 

104  25  26 

2821 

102  51 

26 

2804 

loi   17     3 

2787 

15 

Jupiter 

W. 

106  II     2 

2687 

107  48     0 

2669 

109  25 

21 

2652 

III     3     5 

a655 

Spica 

W. 

loi     4   17 

2630 

102  42  31 

2613 

104  21 

7 

2596 

106     0     7 

2580 

Antares 

W. 

55  10  15 

2625 

56  48  36 

2608 

58  27 

20 

2591 

60     6  28 

4573 

a  Pegasi 

E. 

53  23  48 

3*59 

51   58  49 

3272 

50  34 

5 

3288 

49     9  39 

3307 

Saturn 

E. 

91   50  14 

2602 

90  II   22 

2585 

88  32 

7 

2568 

86  52  29 

assx 

a  Arietis 

E. 

93   19  29 

2700 

91   42  49 

2683 

90     5 

47 

^ 

88  28  ai 

2649 

i6 

Antares 

W. 

68  28     7 

2487 

70     9  39 

2470 

71   51 

34 

.2453 

73  33  53 

2437 

Saturn 

E. 

78  28  23 

2466 

76  46  22 

2450 

75     3 

58 

2433 

73  21   10 

•4x7 

a  Arietis 

E. 

80  15  33 

^567 

78  35  52 

2551 

76  55 

50 

2536 

75  15  26 

2521 

Aldebaran 

E  . 

no  34  42 

85X7 

108  53   53 

2499 

107   12 

39 

2482 

105  31     0 

2465 

I? 

Antares 

W. 

82   II   14 

2358 

83  55  50 

2343 

85  40 

47 

2328 

87  26     6 

2314 

a  Aquilae 

W. 

45     7  51 

4415 

46   12  59 

4278 

47  20 

12 

4154 

48  29  22 

4039 

Saturn 

E. 

64  41  28 

8338 

62  56  24 

2323 

61   10 

58 

2309 

59  25  II 

2394 

a  Arietis 

E. 

66  48  25 

2452 

65     6     4 

2440 

63  23 

26 

2429 

61  40  32 

2418  1 

Aldebaran 

E. 

96  56  55 

2384 

95   12  58 

2369 

93  28 

39 

2354 

91   43   58 

2340 

i8 

Antares 

W. 

96  17  44 

2248 

98     5     0 

2236 

99  52 

34 

2225 

loi  40  25 

2214 

a  Aquilae 

W. 

54  40  39 

3597 

55  59   17 

3528 

57   19 

10 

3464 

58  40   14 

3406 

Saturn 

E. 

50  31    12 

2229 

48  43  28 

2217 

46  55 

26 

2206 

45     7     8 

2195 

a  Arietis 

E. 

53     2  33 

2377 

51   18  25 

2373 

49  34 

II 

2369 

47  49  51 

2366 

Aldebaran 

E. 

82  55  37 

2275 

81     9     I 

2264 

79  22 

8 

2253 

77  34  59 

2243 

19 

a  Aquilse 

W. 

65  40  32 

3178 

67     7     7 

3144 

68  34 

23 

3x12 

70     2   17 

3083 

Fomalhaut 

VV. 

31   25     4 

2849 

32  58  28 

2779 

34  33 

23 

27x7 

36     9  43 

2662 

Saturn 

E  . 

36     I  49 

2150 

34   12     6 

2143 

32  22 

12 

2136 

30  32     8 

2130 

Aldebaran 

E. 

68  35  41 

2200 

66  47   13 

2193 

64  58 

35 

2187 

63     9  48 

2182 , 

Pollux 

E. 

112  34     0 

2166 

no  44  41 

2157 

108  55 

9 

2150 

107     5  26 

2x44 

20 

aAquilae 

W. 

77  29  33 

2980 

79     0   II 

2965 

80  31 

7 

2954 

82     2   17 

2945 

Fomalhaut 

W. 

44  26  48 

2477 

46     8  34 

2452 

47  50 

55 

243X 

49  33  46 

2412 

Aldebaran 

E. 

54     4  22 

2169 

52  15     7 

2X58 

50  25 

51 

2169 

48  36  36 

2170 1 

Pollux 

E  . 

97  54  42 

2120 

96     4   13 

2117 

94   13 

40 

2x15 

92   23     3 

2X13  , 

21      aAquilae 

W. 

89  40  10 

2930 

91    II   51 

2932 

92  43 

29 

2937 

94   15     I 

2943 

Fomalhaut 

W. 

58  13  42 

2349 

59  58  30 

2342 

61   43 

28 

2337 

63  28  34 

2333  1 

Aldebaran 

E. 

39  31   30 

2196 

37  42  56 

2204 

35  54 

35 

2214 

34     6  29 

2227  1 

Pollux 

E. 

83     9  36 

21x3 

81    18  56 

2115 

79  28 

19 

2117 

77  37  45 

■■"1, 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

k 

P.  L. 

P.  L. 

P.L. 

P.U 

Name  and  Direction . 

Midnight 

of 

XVh 

of 

XVIIIh 

of 

XXJh 

of 

^ 

of  Object 

Diff. 

Diff. 

DiflL 

Dio: 

0              t              H 

0          *          w 

•           »          w 

•          r          1* 

13 

a  Pegasi 

E. 

70       28       24 

,     Sasi 

69     3  15 

3246 

67  38  I 

3242 

66  12  41 

3238 

Saturn 

E. 

III     7  49- 

2795 

109  33   15 

2781 

107    58    22 

2766 

106  23     9 

?750 

a  Arietis 

E. 

112     9  56 

2906 

"o  37  45 

2890 

109      5    13 

2873 

107  32   19 

.    2856 

14 

Sun 

W. 

125  57     2 

3043 

127  26  21 

3026 

128    56      I 

3009 

130  26     3 

•991 

Jupiter 

W. 

99  46  58 

«755 

loi  22  25 

2738 

102    58    15 

2721 

104  34  27 

2704 

Spica 

W. 

94  35     7 

a697 

96  II  51 

2680 

97  48  57 

2663 

99  36  26 

2647 

Antares 

W. 

48  40  44 

afi94 

50  17  32 

2677 

51   54  43 

2060 

53  32  18 

2643 

Fomalhaut 

E. 

37  57     I 

3197 

36  30  48 

3223 

35     5     6 

3253 

33  40     0 

3289 

a  Pegasi 

E. 

59     5  13 

3333 

57  39  43 

3837 

56  14  18 

3242 

54  48  59 

3249 

Saturn 

E. 

98  21  52 

96  44  31 

2653 

95     6  48 

2G36 

93  28  42 

26x9 

a  Arietis 

E. 

99  42  18 

2769 

98     7  10 

2752 

96  31  39 

2735 

94  55  45 

27x8 

15 

Jupiter 

W. 

112   41    13 

a6i8 

114  19  44 

2601 

115  58  38 

2583 

"7  37  56 

2S66 

Spica 

W. 

107  39  30 

8563 

109  19  16 

2346 

no  59  35 

2529 

112  39  58 

2512 

Antares 

W. 

61  46     0 

2556 

63  25  56 

2538 

65     6  16 

2521 

66  47     0 

2504 

a  Pegasi 

E. 

47  45  36 

3331 

46  22     0 

3358 

44  58  56 

3391 

43  36  30 

3430 

Saturn 

£. 

85  la  27 

2534 

83  32     I , 

2517 

81  51   12 

2500 

80  10     0 

2483 

a  Arietis 

E. 

86  50  33 

2632 

85    12    22 

26IS 

83  33  48 

2599 

81   54  52 

2583 

16 

Antares 

W. 

75  16  35 

a48i 

76  59  41 

2405 

78  43     9 

2389 

80  27     0 

2373 

Saturn 

E. 

71  38     0 

2401 

69  54  26 

2385 

68  10  29 

2369 

66  26   10 

2353 

a  Arietis 

I  . 

73  34  42 

«5o6 

71  53  37 

249a 

70  12   12 

2478 

68  30  28 

2465 

Aldebaran 

E. 

103  48  58 

2448 

102     6  32 

2432 

100  23  43 

2416 

98  40  30 

2400 

17 

Antares 

W. 

89  II  45 

2300 

90  57  45 

2286 

92  44     6 

2273 

94  30  46 

2260 

a  Aquilae 

W. 

49  40  23 

3935 

50  53     7 

3840 

52     7  28 

3751 

53  23  21 

367X 

Saturn 

E. 

57  39     3 

8I80 

55  52  34 

2267 

54     5  46 

2254 

52  18  38 

2241 

a  Arietis 

E. 

59  67  22 

2407 

58  13  57 

2399 

56  30  20 

239« 

54  46  32 

2383 

Aldebaran 

E. 

89  58  57 

2326 

88  13  36 

2313 

86  27  55 

2300 

84  41   55 

2287 

18 

Antares 

W. 

103  28  31 

2204 

.105  16  53 

2x94 

107     5  29 

2185 

108  54  19 

2x76 

a  Aquilae 

W. 

60     2  24 

3352 

61  25  35 

3303 

62  49  42 

3258 

64  14  42 

32x6 

Saturn 

E. 

43  18  33 

2185 

41  29  43 

2176 

39  40  39 

2x67 

37  51  21 

2158 

a  Arietis 

E. 

46     5  28 

2366 

44  21     5 

2367 

42  36  43 

2371 

40  52  26 

2376 

Aldebaran 

E. 

75  47  35 

2233 

73  59  56 

2224 

72   12     4 

2215 

70  23  59 

2207 

19 

a  Aquilae 

W. 

71  30  47 

3057 

72  59  49 

3034 

74  29  19 

3PH 

75  59  15 

2996 

Fomalhaut 

W. 

37  47  II 

2614 

39  25  47 

2573 

41     5  19 

2537 

^2  45  41 

2505 

Saturn 

E. 

28  41  55 

2125 

26  51   34 

2120 

25     I     6 

2x17 

23  10  32 

2X14 

Aldebaran 

E. 

61  20  54 

2178 

59  31  53 

2174 

57  42  46 

2X7X 

55  53  35 

2170 

Pollux 

E. 

105  15  34 

2138 

103  25  33 

2133 

loi  35  23 

2128 

99  45     6 

2124 

20 

a  Aquilae 

W. 

83  55  39 

2938 

85     5  10 

2933 

86  36  47 

2930 

88     8  28 

2929 

Fomalhaut 

W. 

51   17     4 

2396 

53     0  45 

2381 

54  44  47 

2368 

56  29     7 

2358 

Aldebaran 

E. 

46  47  24 

2X72 

44  58  15 

2*76 

43     9   12 

2Z8l 

41  20  16 

2188 

PoUuz 

E. 

90  32  24 

21X2 

88  41  42 

2111 

86  51     0 

2XII 

85     0  18 

2X12 

21 

a  Aquilae 

W. 

95  46  25 

295a 

97  17  38 

2963 

98  48  36 

2976 

100  19  19 

2990 

Fomalhaut 

W. 

65   13  46 

2330 

66  59     3 

2328 

68  44  22 

2326 

70  29  43 

2326 

Aldebaran 

E. 

32   18  43 

2243 

30  31   20 

2261 

28  44  23 

2283 

26  57  58 

2309 

= 

Pollux 

E. 

75  47  16 

2x23 

73  56  52 

2x26 

72     6  33 

2130 

70   16  30 

2x35 

IQIO- 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direction 
of  Object. 

Noon. 

P.  L. 

of 

Diff. 

Illh 

P.  L. 

of 
Diff. 

Vlh 

P.  L. 

of 
Diff. 

IXh 

P.  L. 

of 
Diff. 

• 

t         m 

•              *              H 

- 

0          »           n 

•           r           w 

21 

Regulus 

E. 

119 

29     25 

9128 

117  39     8 

2199 

"5  48  53 

9X31 

113      58     40 

2x33 

22 

«  Aquilae 

W. 

lOI 

49  44 

3007 

103  19  48 

3«a7 

104  49  27 

3048 

106      18     40 

3079 

Fomalhaut 

W. 

72 

15     5 

23«7 

74    0  25 

8330 

75  45  41 

2333 

77  30  52 

1337 

a  Pegasi 

W. 

54 

18  54 

a735 

55  54  48 

27x6 

57  31     6 

a699 

59     7  47 

9685 

Pollux 

E. 

68 

26  15 

2141 

66  36  18 

2147 

64  46  29 

2153 

62  56  50 

2159 

Regulus 

E. 

104 

48  45 

ax53 

102  59     6 

3157 

loi     9  34 

2x63 

99  20  II 

9x69 

Sun 

E. 

134 

49     7 

a458 

133     6  55 

2464 

131  24  51 

9469 

129  42  54 

«475 

23 

Fomalhaut 

W. 

86 

15     7 

2367 

87  59  30 

2375 

89  43  41 

2384 

91  27  40 

«393 

a  Pegasi 

W. 

67 

14  58 

3646 

68  52  50 

2643 

70  30  46 

2642 

72     8  44 

•643 

Saturn 

W. 

23 

0  30 

axSa 

24  49  24 

3190 

26  38     6 

2x98 

28  26  36 

2207 

Pollux 

E. 

53 

51   13 

2198 

52     2  42 

2206 

50  14  23 

9215 

48  26  18 

9924 

Regulus 

E. 

90 

15  49 

2206 

88  27  31 

2215 

86  39  26 

2924 

84  51   34 

9233 

Sun 

E. 

121 

15  29 

2512 

119  34  32 

2520 

117  53  4« 

2529 

116  13   13 

«538 

24 

Fomalhaut 

W. 

100 

3  58 

8447 

loi  46  25 

2460 

103  28  35 

2473 

105  10  27 

2487 

a  Pegasi 

W. 

80 

17  52 

2662 

81  55  23 

2669 

83  32  45 

2676 

85     9  57 

2684 

Saturn 

W. 

37 

25  50 

aa53 

39  12  59 

2262 

40  59  54 

2272 

42  46  34 

9283 

a  Arietis 

W. 

36 

52  33 

2496 

38  33  52 

2489 

40  15  21 

2485 

41   56  56 

9482 

Pollux 

E. 

39 

29  26 

2*75 

37  42  50 

9286 

35  56  29 

2297 

34  10  25 

9308 

Regulus 

E. 

75 

55  44 

2282 

74     9  18 

2293 

72  23     8 

2303 

70  37   13 

1314 

Sun 

E. 

107 

53  46 

2588 

106   14  35 

2599 

104  35  38 

2610 

102  56  56 

269X 

25 

a  Pegasi 

W. 

93 

12  47 

2738 

94  48  36 

275« 

96  24     8 

2765 

97  59  22 

2780 

Saturn 

W. 

51 

36     6 

a335 

53  21   14 

2346 

55     6     6 

2337 

56  50  43 

2367 

a  Arietis 

W. 

50 

25     2 

2489 

52     6  30 

2494 

53  47  51 

2500 

55  29     5 

2506 

Regulus 

E. 

61 

51  40 

2371 

60     7  23 

2382 

58  23  22 

2394 

56  39  38 

«405 

Sun 

E. 

94 

47  18 

2678 

93   10     9 

2689 

91  33  15 

2701 

89  56  37 

97x3 

26 

Saturn 

W. 

65 

29  55 

2422 

67   12  59 

2433 

68  55  47 

2443 

70  38  20 

2454 

a  Arietis 

W. 

63 

52  58 

2541 

65  33   14 

2550 

67   13   18 

2553 

68  53   II 

9566 

Aldebaran 

W. 

33 

21  22 

8545 

35     I   32 

2548 

36  41   39 

2552 

38  21   42 

2556 

Sun 

E. 

81 

57  21 

277a 

80  22   17 

2784 

78  47  28 

2795 

77   12  54 

9807 

27 

Saturn 

W. 

79 

7  23 

2506 

80  48  28 

2517 

82  29   18 

2527 

84     9  54 

2537 

a  Arietis 

W. 

77 

9  34 

2612 

78  48   13 

362X 

80  26  39 

2630 

82     4  53 

9640 

Aldebaran 

W. 

46 

40     5 

2586 

48   19  19 

2593 

49  58  23 

2601 

51  37  17 

9609 

Sun 

E. 

69 

23  52 

2865 

67  50  48 

2876 

66   18     0 

2887 

64  45  25 

2899 

28 

Saturn 

W. 

92 

29  26 

2586 

94     8  40 

2596 

95  47  41 

2605 

97  26  29 

9615 

a  Arietis 

W. 

90 

12  46 

2688 

91  49  42 

2698 

93  26  24 

2708 

95     2  53 

9718 

Aldebaran 

W. 

59 

49     5 

2649 

61  26  53 

2657 

63     4  30 

9666 

64  41   56 

2675 

Sun 

E. 

57 

6     5 

2954 

55  34  55 

2965 

54     3  58 

2976 

52  33   15 

9986 

29 

Saturn 

W. 

105 

37   17 

266X 

107  14  49 

2669 

108  52   10 

2678 

no  29  19 

9687 

a  Arietis 

W. 

103 

1   59 

2769 

104  37     8 

2779 

106    12      4 

2789 

107  46  46 

9800 

Aldebaran 

W. 

72 

46  13 

27x6 

74  22  31 

2725 

75  58  37 

2734 

77  34  32 

9742 

Sun 

E. 

45 

3     0 

3039 

43  33  3^ 

3050 

42     4  26 

3061 

40  35  29 

3072 

30 

Aldebaran 

W. 

85 

31   20 

2784 

87     6     8 

2792 

88  40  46 

280X 

90  15  12 

9809 

Sun 

E. 

33 

14     I 

3127 

31  46  24 

3138 

30  19     0 

3150 

28  51   50 

3x62 

xvm. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCEa 

k 

Name  and  Direction 

Midnight 

P.L. 
of 

XVh 

P.L. 

of 

XVUl^ 

P.  L. 

of 

XXIh 

P.U 

of 

? 

-   of  Object 

Diff. 

Difif. 

Diff. 

Diff. 

•     »     w 

•                '               M 

e          t          n 

e         *         w 

21 

Regulus 

E. 

112     8  31 

ai36 

I 10        18        26 

ai39 

108  28  26 

2143 

106    38    32 

2148 

22 

a  Aquilae 

W. 

107  47  24 

3098 

I09  15  37 

3126 

no  43  15 

3157 

112    10    16 

3190 

Fomalhaut 

W. 

79  15  58 

8348 

81     0  57 

a346 

82  45  49 

2352 

84  30  33 

8339 

a  Pegasi 

W. 

60  44  48 

2673 

62  22     4 

«664 

63  59  32 

2656 

65  37  II 

2650 

Pollux 

E. 

61     7  21 

ai66 

59  18     2 

ai73 

57  28  54 

S180 

55  39  57 

2189 

Regulas 

E. 

97  30  57 

3176 

95  41  54 

2183 

93  53     I 

2190 

92     4  19 

2x98 

Sun 

E. 

128     I     6 

2482 

126  19  27 

2488 

124  37  57 

2496 

122  56  38 

85<H 

23 

Fomalhaut 

W. 

93  II  25 

2403 

94  54  56 

a4i3 

96  38  12 

2424 

98  21   13 

2435 

a  Pegasi 

W. 

73  46  41 

«645 

75  24  35 

a647 

77     2  26 

265X 

78  40  12 

2656 

Saturn 

W. 

30  14  53 

2216 

32     a  57 

2225 

33  50  48 

2234 

35  38  26 

8843 

Pollux 

E. 

46  38  26 

M34 

44  50  49 

W43 

43     3  26 

8253 

41   16  18 

2264 

Regulus 

E. 

83     3  56 

2249 

81   16  31 

2252 

79  29  21 

«62 

77  42  25 

2272 

Sun 

E. 

114  32  52 

a548 

112  52  45 

«558 

III   12  51 

2568 

109  33  12 

2578 

*4 

Fomalhaut 

W. 

106  51  59 

2501 

108  33   12 

2515 

no  14     4 

8530 

III  54  35 

2546 

a  Pegasi 

W. 

86  46  58 

a694 

88  23  46 

2704 

90     0  21 

27x5 

91  36  42 

2726 

Saturn 

W. 

44  32  59 

2293 

46  19     9 

2304 

48     5     3 

23x4 

49  50  42 

2324 

a  Arietis 

W. 

43  38  34 

2482 

45  20  13 

2482 

47     I  52 

2483 

48  43  29 

2486 

Pollux 

E. 

32  24  37 

2320 

30  39     6 

2332 

28  53  53 

2344 

27     8  57 

8356 

Regulus 

E. 

68  51  34 

a3a5 

67     6   12 

8336 

65  21     5 

2347 

63  36  14 

2359 

Sun 

E. 

loi   18  30 

2632 

99  40  19 

«643 

98     2  23 

2655 

96  24  43 

2666 

25 

a  Pegasi 

W. 

99  34  17 

2795 

loi     8  52 

28x1 

102  43     7 

■  2827 

104  17     0 

2843 

Saturn 

W. 

58  35     5 

a378 

60  19  II 

2389 

62     3     I 

2400 

63  46  36 

241X 

a  Arietis 

W. 

57  10  10 

25x2 

58  51     7 

25x9 

60  31  54 

2526 

62  12  31 

2533 

Regulus 

E. 

54  56  II 

2417 

53  13     I 

2429 

51  30     8 

2441 

49  47  32 

2453 

Sun 

E. 

88  20  14 

2725 

86  44     8 

2737 

85     8  17 

2748 

83  32  41 

2760 

26 

Saturn 

W. 

72  20  38 

2465 

74     2  41 

2475 

75  44*30 

2485 

77  26     4 

2496 

a  Arietis 

W. 

70  32  52 

3575 

72   12  21 

2584 

73  51  38 

2593 

75  30  42 

2602 

Aldebaran 

W. 

40     I  38 

2561 

41  41  27 

2566 

43  21     8 

2572 

45     0  41 

8579 

Sun 

E. 

75  38  35 

2819 

74     4  31 

2831 

72  30  43 

2842 

70  57  10 

8854 

27 

Saturn 

W. 

85  50  16 

2547 

87  30  24 

2557 

89  10  18 

8567 

90  49  59 

2577 

a  Arietis 

W. 

83  42  54 

2650 

85  20  42 

86  58  16 

2669 

88  35  38 

8679 

Aldebaran 

W. 

53  16     0 

2617 

54  54  33 

2625 

56  32  54 

2632 

58  II     5 

2640 

Sun 

E. 

63  13     5 

29x0 

61   40  59 

2921 

60     9     7 

9932 

58  37  29 

2943 

28 

Saturn 

W. 

99     5     4 

2624 

100  43  26 

2634 

102  21   35 

2643 

103  59  32 

2652 

a  Arietis 

W. 

96  39     9 

2728 

98  15   12 

2738 

99  51     I 

2748 

loi  26  37 

8759 

Aldebaran 

W. 

66   19   10 

2683 

67  56   13 

2692 

69  33     4 

2700 

71     9  44 

2708 

Sun 

E. 

51     2  45 

a997 

49  32  29 

3008 

48     2  26 

3019 

46  32  36 

3029 

29 

Saturn 

W. 

112     6   16 

2696 

113  43      I 

2704 

115   19  35 

8713 

116  55  57 

2722 

a  Arietis 

W. 

109  21   14 

281 1 

no  55  28 

2821 

112  29  28 

2832 

114     3   14 

2842 

Aldebaran 

•w. 

79  10  16 

2751 

80  45  49 

2760 

82  21    10 

2768 

83  56  20 

8776 

Sun 

E. 

39     6  45 

3082 

37  38   14 

3093 

36     9  56 

3104 

34  41   52 

3XX5| 

30 

Aldebaran 

W. 

91  49  28 

2818 

93  23  32 

2826 

94  57  26 

2834 

96  31     9 

8848 

Sun 

E. 

27  24  55 

3174 

25  58   15 

3187 

24  31   50 

3201 

23     5  41 

32x5 
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I. 


AT  GREENWICH  APPARENT  NOON. 

1 

1 
"S 

1 

1 
1 
o 

THE  SUN'S 

SideresI 
Time  of 
Semi- 
diameter 
Passing 
Meridian 

Equation  of 

Time. 

to  be 
Subtracted 

from 
Apparent 

Time. 

Diflf.  for 
I  Hoar. 

Apparent 
RiRht  Ascension. 

Diflf.  for 
I  Hour. 

Apparent 
Declination. 

Diflf.  for 
I  Hour. 

Semi, 
diameter. 

Sat. 

suj\r. 

Mon. 

I 

2 

3 

h 
12 
12 
12 

m         s 

27  H-53 
30  51.86 

34  29.51 

s 
9.050 
9.062 
9.075 

S.     2    56   41.3 

3  20     0,2 
3  43  16.9 

-58.31 
58.24 
58.14 

16 
16 
16 

0.64 
0.91 
1. 18 

s 
64.29 

6433 
64-37 

m        s 
10       5.16 
10    24.31 
10    4317 

s 
0.804 
0.792 
0.779 

Tues. 
Wed. 
Thur. 

4 
5 
6 

12 
12 
12 

38     7.48 
41  45-77 
45  24.41 

9.088 
9.102 
9. 1 18 

4     6  31. 1 
4  29  42.3 
4  52  50-2 

-  58.03 
5790 
57.75 

16 
16 
16 

1.46 

1-74 
2.01 

64.42 
64.47 
64-53 

II       1.72  I    0.766 
II    19.94'    0.751 
II    37.80  1    0.736 

Frid. 

Sat. 

SUN. 

7 
8 

9 

12 
12 
12 

49     342 
52  42.82 
56  22.63 

9.133 
9.150 
9.167 

5  15  54-5 

5  38  54.8 

6  I  505 

-57.58 
57.41 
57.22 

16 
16 
16 

2.29 

2-57 
2.86 

64-59 
64-65 
64.71 

11  55.28      0.720 

12  12.38      0.704 

12    29.09      O.6S7 

1 

1 
Mon.  ,  lo 

Tues.  1  1 1 

Wed.  j  12 

13 

»3 

13 

0     2.86 

3  43-53 
7  24.66 

9.185 
9.204 
9.224 

6  24  41.4 

6  47  27.1 

7  10     7.2 

-57.01 
56.78 

56.54 

16 
16 
16 

314 
3-42 
3-71 

64-78 
64.85 
64.92 

12  45.38      0.669 

13  1.22  1    0.650 
13    i6.6o  .  0.631 

Thur. 
Frid. 
Sat. 

13 

15 

13 
13 
13 

II     6.26 

14  48.36 
18  30.99 

9.244 
9.265 
9.287 

7  32  41-4 

7  55    9-3 

8  17  30.5 

-56.29 
56.02 

55.73 

16 
16 
16 

3-99 
4.27 

4-55 

64.99 
65.07 
65-15 

13    31-51      o-6io 
13    45.92  ;   0.589 
13    59.82  J   0.567 

SUN. 

Mon. 

Tues. 

i6 

17 
18 

13 
13 
13 

22  14.15 
25  57.86 
29  42.15 

9.310 
9.333 
9.358 

8  39  44-6 

9  I  51.2 
9  23  50.0 

-55.43 
55.11 
54.7* 

16 
16 
16 

4.83 
5.10 
538 

65.23 

6531 
65.40 

14    13.18      0.545 
14   25.98  1   0.521 
14   38.20  ,    0.497 

Wed. 
Thur. 
Frid. 

19 
20 
21 

13 
13 
13 

33  27.04 
37  12.56 
40  58.73 

9.384 
9.410 

9.437 

9  45  40-7 
10     7  22.9 
10  28  56.2 

-  54.43 
54.07 
53.69 

16 
16 
16 

565 
5.92 
6.18 

65-49 
65.58 
65.67 

14  49.83  ;  0.471 

15  0.83     0.445 
15   11.20  '  0.417 

Sat. 

SUN. 

Mon. 

22 

23 
24 

13 
13 
13 

44  45.56 
48  33.07 
52  21.28 

9.465 
9-494 
9.524 

10  50  20.3 

11  II  35.0 
II  32  39.8 

-53.30 
52.89 
52.47 

16 
16 
16 

6-45 
6.71 
6.97 

6577 
65.87 
65.97 

15  20.91  1  0.389 
15   29.93  !   0.360 
15    38.25     0.331 

Tues. 
Wed. 
Thur. 

25 
26 

27 

13 
13 
14 

56  10.21 

59  59-87 

3  50-27 

9.554 
9-585 
9.616 

11  53  34-1 

12  14  17.6 
12  34  50.0 

-  52.03 
51.57 
51.10 

16 
16 
16 

7.22 
7.48 
7-74 

66.07 
66.18 
66.38 

15   45.85     0.301 
15   52.72     0.271 
15   58.85  1  0.240 

Frid. 
Sat. 
SUN. 
Mon. 

28 
29 
30 
31 

14 

H 

14 

7  41-43 
II  33-35 
15  26.05 
19  19.54 

9.647 
9.679 
9.712 
9.745 

1 

12  S5  1 1.0-50.62 

13  15  20.0  1     50. It 
13  35  16.4'     49.58 
13  55     0.0 1     49.04 

16 
16 
16 
16 

8.00 
8.25 
8.50 

8.75 

66.39 
66.50 
66.61 
66.72 

1 
16      4.23  \  0.208 
16      8.85     0.176 
16    12.70     0.143 
16    15.77  1  0.110 

Tues. 

32 

14 

23   13.80 

9.778 

ameter  pass 
he  hourly  < 

1 
S.14  14  30.41-48.48 

16 

9.00 

66.83 

16    18.05  1   0-078 

Note.— The  i 
The 

nean  I 

ime  of  semidi 
prefixed  to  t 

inK  the  meridian  may  be  found 
:hange  of  declination  indicate 

by  sut 
s  thai 

xracting 
south  d 

o*.i8  from  the  sidereal  time, 
eclinations  are  increasing. 

11. 
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AT  GREENWICH  MEAN  : 

NOON. 

THE  SUN'S 

1 

1 

1 
"S 

5 

Equation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Diff.  for 
I  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Dlif .  for 
1  Hoar. 

Apparent 
Declination. 

DiS.  for 
I  Hour. 

Sat 
SUN. 

Mon. 

I 

2 

3 

h 
12 
12 
12 

m        s 
27    16.05 

30  53-44 
34  31.13 

s 
9.053 
9.065 
9.077 

0           >            n 

S.    2  56  51. 1 
3  20  10.2 
3  43  27.3 

-58.33 
58.25 
58.15 

m        8 
10      5.30 
10   24.46 
10   43.32 

8 

a8o4 
0.792 
0.779 

h      m       8 

12  37  21.34 
12  41   17.90 
12  45  14.45 

Tues. 
Wed. 
Thur. 

4 
5 
6 

12 
12 
12 

38   9.14 
41  47.48 

45  26.17 

9.090 
9.105 
9.120 

4    6  417 
4  29  53-2 
4  S3     1-4 

-58.04 

.     57-91 

•         57.76 

II       1.87 
II    20.08 
II    37.94 

0.766 
0.751 
0.736 

12  49   II.OI 
12  53     7.56 
12  57     4.11 

Frid. 

Sat 

SUN. 

7 

8 

9 

12 
12 
12 

49     5.23 
52  44.68 
56  24.53 

9.136 
9.152 
9.169 

5  16     5-9 

5  39    6-4 

6  2     2.4 

-57.60 
57.42 
57.23 

11  55.43 

12  12.54 
12    29.24 

0.720 
0.704 
0.687 

13     I     0.66 
13     4  57.22 
13     8  53.77 

Mon. 
Tues. 
Wed. 

lO 

II 

12 

13 
13 
13 

0     4.80 

3  45.52 
7  26.69 

9.187 
9.206 
9.225 

6  24  53.5 

6  47  39-5 

7  10  19.7 

-  57.02 
56.79 
56.55 

12  45.52 

13  1.36 
13    16.74 

a669 
0.650 
0.631 

13  12  50.33 
13  16  46.88 
13  20  43.43 

Thur. 
Frid. 
Sat 

13 
H 
IS 

13 
13 
13 

II     8.33 
14  50.48 
18  33.15 

9.246 
9.267 
9.289 

7  32  54-0 

7  55  22.1 

8  17  43-4 

-56.29 
56.02 
55.73 

13    31.65 
13    46.06 

13    59.95 

0.610 
0.589 
0.567 

13  24  39-99 
13  28  36.54 
13  32  33- 10 

SUN. 

Mon. 

Tues. 

i6 

17 
i8 

13 
13 
13 

22  16.35 

26      O.IO 

29  44-43 

9.312 
9.336 
9.360 

8  39  57-7 

9  2     4.4 
9  24     3-3 

-  55-43 
55.11 

5478 

14    13.30 
14    26.10 

14    38.33 

0.545 
0.521 

0.497 

13  36  29.65 
13  40  26.21 
13  44  22.76 

Wed. 
Thur. 
Frid. 

19 
20 
21 

13 
13 
13 

33  29.36 
37  14.91 
41     I. II 

9.386 
9.412 
9.439 

9  45  54-1 
10     7  36.4 
10  29     9.8 

-  54.43 
54.07 

53-69 

14  49.96 

15  0.96 
15    II.3I 

0.471 

0.445 
0.417 

13  48  19.31 
13  52  15.87 
13  56  12.42 

Sat 

SUN. 

Mon. 

22 
23 
24 

13 
13 
13 

44  47.98 
48  35.52 
52  23.76 

9.467 
9.496 
9.5''i5 

10  50  34.0 

11  II  48.7 
11  32  53-5 

-  53.30 
52.90 
52.48 

15    21.00 
15    30.01 
15    38.32 

0.389 
0.360 

0.331 

14     0     8.98 

14     4     5.53 
14     8     2.08 

Tues. 
Wed. 
Thur. 

25 
26 
27 

13 
H 
14 

56  12.72 
0     2.40 
3  52.83 

9.555 
9.585 
9.616 

11  53  47.8 

12  14  31.2 
12  35     3-6 

-  52.04 
51.58 
51.10 

15    45.92 
15    52.79 
15    58.91 

0.301 
0.271 
0.240 

14  II  58.64 
14  15  55.19 
14  19  51.74 

Frid. 
Sat 
SUN. 
Mon. 

28 
29 
30 
31 

14 
14 
14 
14 

7  44.01 
II   35-95 
15  28.66 
19  22.16 

9.648 
9.680 
9-713 
9-745 

12  55  24.5 

13  15  33-4 
13  35  29.8 

13  55  13-3 

-  50.61 
50.10 
49.58 
49.04 

16      4.29 
16      8.91 
16    12.75 
16    15.81 

0.208 
0.176 

O.I43 
0.1 10 

14  23  48.30 
14  27  44.86 
14  31  41.41 
.14  35  37.97 

Tues. 

32 

14 

23  16.44 

9.778 

n  noon  may 
e  hourly  ch 

S.  14  14  43.5 

-48.48 

16    18.08 

0.078 

14  39  34.53 

Note.— The  a< 

Thesi 

incr 

midiazneter  for  mea 
gn  —  prefixed  to  th 
easiiiK. 

be  assumed  the  sam 
ange  of  declination 

e  as  that  foi 
indicates  th 

r  apparent  noor 
at  south  declin 

1. 

ations  are 

Diff.  for  I  Hour, 

+  9".8565. 
(Table  III.) 
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III. 


AT  GREENWICH  MEAN  NOON. 


4 

§ 


22 
24 


25 
26 


28 
29 

30 


274 
275 

276 

277 

278 

279 

280 
281 

282 


10  j  283 

11  I  284 

12 


285 


13  I    286 

14  I    287 

15  288 

16  I    289 

17  I    290 

18  '    291 

19  292 

20  I    293 

21  I    294 


295 
296 

297 


298 

299 
27    t    300 


301 
302 
303 


31        304 


32        305 


THE  SUN'S 


TRUE  LONGITUDE. 


187  25    46.9    I     25    23.0 

188  24    50.8    I     24    26.8 

189  23    56.8    I     23    32.7 


190  23 

191  22 

192  2T 

193  20 

194  19 

195  19 

196  18 

197  17 

198  17 

199  16 

200  16 

201  15 


4.8 
14.8 
26.7 

40-5 
56.2 
13.8 

33-1 
54.2 
17.0 

41-7 
8.1 

36.3 


I 


22  40.6 

21  50-5 

21  2.3 

20  16.0 

9  316 

8  49.0 


202  15     6.3 

203  14  38.2 

204  14  12.0 

205  13  47.8 

206  13  25.7 

207  13     5.8 

208  12  48.1 

209  12  32.6 

210  12   19.3 

211  12     8.4 

212  II   59.7 

213  II   53.2 


214 

215 
216 
217 


48.9 
46.8 
46.8 
48.8 


218   II   52.7 


8.2 
29.2 
52.0 

16.5 
42.8 
10.9 

40.8 
12.6 
46.3 


2  21.8 
2  6.2 
I   52.8 


41.7 

32.9 
26.3 

21.9 
19.7 
19.6 
21.4 


Diff.  for 
I  Hour. 


I 


3  22.0  I 
2  59.7  I 
2  39.6 


47.62 
47-71 
47-79 

47.88 
47.96 
48.04 

48.11 
48.19 
48.27 

48.34 
48.42 
48.49 

48.56 
48.64 
48.71 

48.79 
48.87 
48.95 

49.04 
49.12 
49.21 

49-31 
49.41 

49-50 

49-59 
49.68 

49.78 

49.87 

49-95 
50.04 
50.1a 


II    25.1         150.20 


LATITUDE. 


+  0.81 
0.74 
0.65 

+  0-54 
0.42 

0.29 

+  0.16 
+  0.04 

—  0.07 

—  0.17 
0.25 
0.29 

—  0.31 
0.32 
0.28 

—  0.21 
0.12 

—  0.02 

+  O.IO 

0.23 

0.37 
+  0.50 

0.61 
0.69 

+  0.75 
0.78 
0.78 

+  0.76 

0.69 

0-59 
0.51 

+  0.38 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


Diff.  for 
I  Hour. 


0.000  3919  I  -  51.5 
0.000  2680  I  51.8 
0.000  1434  '    52.1 


0.000  0182 
9.999  8924 

9-999  7660 

9.999  6392 
9.999  5121 

9.999  3848 

9.999  2574 
9-999  1300 
9.999  0027 

9.998  8758 
9.998  7494 
9.998  6237 

9.998  4987 

9-998  3747 
9.9982517 

9.998  1299 
9.998  0093 
9-997  8899 

9-997  7715 
9-997  6541  I 
9-997  5376  I 

I 

9.997  4219  I 
9-997  3069  I 
9.997  1924 


9.997  0785 
9.9969651 
9.996  8520 
9-996  7393 


-52.3 
52-5 
52.7 

■52.9 
53-0 
53-1 

•53.1 
53-0 
52.9 

-52.8 
52.6 
52.3 

■51-9 
51.4 
50.9 

■50.4 
50.0 
49-5 

■49.1 
48.7 
48.4 

.48.1 
47.8 
47-6 

■47-4 
47.2 
47.0 
46.9 


9.9966270      -46.7 


Note. — The  numbers  in  column  A  correspond  to  the  true  equinox  of  the  date;  in  column  X'  to  the  mean 
equinox  of  January  0^.0. 


Mean  Time 

of 

Sidereal  Noon. 


II  20  46.82 

II  16  50.91 

II  12  55.01 

II  8  59.10 

II  5  3.19 

II  I   7.28 

10  57  11.37 

10  53  15.47 

10  49  19.56 

10  45  23.65 

10  41  27.74 

10  37  31.84 

10  33  35.93 

10  29  40.02 

10  25  44.11 

10  21  48.20 

10  17  52.29 

10  13  56.39 

10  10  0.48 

10  6  4.57 

10  2  8.66 

9  58  12.75 

9  54  16-84 

9  50  20.94 

9  46  25.03 

9  42  29.12 

9  38  33-21 

9  34  37-30 

9  30  41-39 

9  26  45.48 

9  22  49.57 

9  18^3^ 

Diff.  for  I  Hour, 
—  9*8296. 
(Table  ID 
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GREENWICH 

MEAN  TIME. 

J9 

a 

THE  MOON'S 

o 
S 

5 

SEMIDIAMETBR. 

HORIZONTAL  PARALLAX. 

UPPER  TF 

Meridian  of 
Greenwich. 

ANSIT. 

Diff.  for 
X  Hour. 

AGS. 

Noon. 

Mldoifht. 

Noon. 

DiS.  tor 
J  Hour. 

Midnighc. 

55  23.0 
54  58.6 
54  37-5 

Diff.  for 
X  Hoar. 

-1.08 
0.95 
0.80 

Noon. 

I 

2 

3 

15    10.6 

15     3-6 
14  57-4 

15    7-1 
15    0.4 
14  54.6 

55  36.2 
55  10.4 
54  47-6 

I.OI 

0.88 

h       m 
23    19.3 

6 
0    0.3 

m    ' 
1-73 

1.69 

d 

27.7 

28.7 

O.I 

4 
5 
6 

14    52-2 

14  48.1 
14  45-7 

14  50-0 
14  46.7 
14  45.1 

54  28.4 
54  13-6 
54    4-6 

-0.71 

0.50 
-a24 

54  20.4 
54     8.3 
54     2.6 

-0.61 

0.38 

-0.09 

0  41.0 

1  22.2 

2  4-7 

1.70 
1.74 
1.81 

I.I 

.     2.1 

3.1 

7 

8 

9 

14  45.1 
14  46.6 

14  50-7 

14  45.6 
14  48.3 
14  53-6 

54     2.4 
54    8-1 
54  22.9 

+  0.07 
0.42 
0.81 

54     4-2 
54  14-3 
54  33.8 

+  0.24 
0.61 

I.OI 

2  49-3 

3  36.4 

4  25.9 

1.90 
2.01 
2.11 

4-1 
5-1 
6.1 

lO 

II 

12 

14  57.3 

15  6.6 
15  18.4 

15     1.6 
15  12.2 
15  25-1 

54  47-2 

55  21.4 

56  4-7 

+  1.22 
1.62 
1.98 

55     3-1 

55  42.0 

56  29.3 

+  1.42 
1.81 

2-13 

5  17.6 

6  10.4 

7  3.3 

2.18 
2.21 
2.19 

7-1 
8.1 
9.1 

13 
14 
15 

15  32.3 

15  47-5 

16  3.1 

15  39-8 

15  55-4 

16  10.6 

56  55-6 

57  51-6 

58  48-7 

+  2.25 
2.39 
2.34 

57  23.2 

58  20.3 

59  16.2 

+  2.34 
2.39 
2.23 

7  55'^ 
8.46.7 

9  36.9 

2.15 
2.11 
2.08 

10. 1 
II. I 
1 2. 1 

i6 

17 
i8 

16  17.6 
16  29.6 
16  37.7 

16  24.0 
16  34.2 
16  40.0 

59  42.0 
,   60  26.0 

60  55-7 

+  2.06 
1.56 
0.88 

60     5.5 

60  42.9 

61  4.0 

+  1.83 
1.24 

■H0.50 

10  26.7 

11  17.2 

12  9.4 

2.08 
2.13 
2.23 

13-1 
14. 1 

^5-1 

19 

20 
21 

1 6  40.9 
16  39.1 
16  32.6 

16  40.6 
16  36.4 
16  27.9 

61     7.6 
61     0.8 
60  36.9 

+  0.10 

-0.66 

1.30 

61     6.5 
60  50.8 
60  19.7 

-  0.29 
1. 00 
1-55 

13  4.4 

14  2.8 

15  4-2 

2.36 
2.51 
2.60, 

16.1 
17.1 
18. 1 

22 
23 
24 

16  22.5 
16  10.1 
15  56.8 

16  16.5 
16     3-5 
15  50.1 

59  59-9 
59  H-5 
58  25.6 

-1.74 
1.99 
2.05 

59  38.0 
58  50-2 
58      I.O 

-1.89 
2.05 
2.03 

16     7.0 

/17     8.8 

18     7.2 

2.61 
2.52 
2.34 

19. 1 
20.1 
21. 1 

25 
26 
27 

15  43-6 
15  31.2 
15  20.1 

15  37-2 
15  25.4 
15  I5-I 

57  36-9 
56  51-5 
56  10.8 

-1.97 
1.80 
1.58 

57  13.7 
56  30.5 
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1.9270 

N.ii 

15 

32.1 

13.15a 

WE 

DNESD 

AY  26. 

F 

RIDAY 

28. 

O 

9 

27 

17.20 

a.aoa6 

N.20 

33 

29.3 

10.144 

0 

II     5  44.09 

1.9228 

Nil 

2 

21.8 

13.189 

I 

9 

29 

29.14 

2.1955 

20 

23 

17.8 

10.238 

I 

11     7  39.33 

1.9185 

10 

49 

9.4 

X3.?24 

2 

9 

31 

40.66 

2.X885 

20 

13 

0.8 

10.329 

2 

II     9  34.31 

1.9143 

10 

35 

54.9 

13.258 

3 

9 

33 

51.76 

2.18x5 

20 

2 

38.3 

10.420 

3 

II   II  29.04 

1.9102 

10 

22 

38.4 

13.29a 

4 

9 

36 

2.44 

a. X745 

19 

52 

10.4 

10.509 

4 

11    13  23.53 

1.9062 

10 

9 

19.9 

X3.324 

5 

9 

38 

12.70 

2.1675 

19 

41 

37.2 

10.597 

5 

II   15  17.78 

1.9023 

9 

55 

59.5 

13.356 

6 

9 

40 

22.54 

2.1606 

19 

30 

58.8 

10.663 

6 

II   17  11.80 

1.8984 

9 

42 

37.2 

13.387 

7 

9 

42 

31.97 

a. I 538 

19 

20 

15.2 

10.768 

7 

11   19     5-59 

1.8946 

9 

29 

13.1 

13.417 

8 

9 

44 

40.99 

2.1470 

19 

9 

26.6 

10.852 

8 

II  20  59.15 

1.8908 

9 

15 

47.2 

13.446 

9 

9 

46 

49.61 

2.1403 

18 

58 

33.0 

10.934 

9 

II   22  52.49 

1.8872 

9 

2 

19.6 

13.473 

lO 

9 

48 

57.82 

2.1335 

18 

47 

34-5 

11.016 

10 

II  24  45.62 

1.8837 

8 

48 

50.4 

13.500 

II 

9 

51 

5.63 

2.1268 

18 

36 

31-1 

Z1.096 

II 

II   26  38.53 

1.8801 

8 

35 

19.6 

13.526 

12 

9 

53 

13.04 

a.xwa 

18 

25 

23.0 

11.174 

12 

II   28  31.23 

1.8767 

8 

21 

47.3 

13.551 

13 

9 

55 

20.05 

a.  1137 

18 

14 

10.2 

11.251 

13 

11   30  23.73 

X.8733 

8 

8 

13.5 

X3.575 

14 

9 

57 

26.68. 

2.1072 

18 

2 

52.9 

11.336 

14 

II  32  16.03 

1.8701 

7 

54 

38.3 

13.597 

15 

9 

59 

32.91 

2. 1007 

17 

51 

31.1 

11.401 

15 

11  34     8.14 

1.8668 

7 

41 

1.8 

13.6x9 

i6 

lO 

I 

38.76 

2.0943 

17 

40 

4.8 

11.474 

16 

II   36     0.05 

1.8637 

7 

27 

24.0 

i3.«4i 

17 

lO 

3 

44.22 

a. 0879 

17 

28 

34.2 

11.546 

17 

II   37  51.78 

1.8607 

7 

13 

44.9 

13.662 

i8 

lO 

5 

4931 

2.08x7 

17 

16 

59.3. 

11.617 

18 

11  39  43.33 

1.8577 

7 

0 

4.6 

13.681 

19 

lO 

7 

54.02 

2.0753 

17 

5 

20.2 

11.687 

19 

II   41   34.70 

1.8548 

6 

46 

23.2 

13.699 

20 

lO 

9 

58.35 

2.0692 

16 

53 

36.9 

".755 

20 

II  43  25.90 

1.8519 

6 

32 

40.7 

13.717 

21 

lO 

12 

2.32 

2.0631 

16 

41 

49.6 

II. 821 

21 

II  45   16.93 

1.8491 

6 

18 

57.1 

13.734 

22 

lO 

14 

5.92 

a.0570 

16 

29 

58.4 

11.887 

22 

II  47     7-79 

1.8463 

6 

5 

12.6 

13.750 

23 

lO 

16 

9.16 

2.0510 

16 

18 

3.2 

11.952 

23 

11  48  58.49 

1.8437 

5 

51 

27.1 

13.765 

24 

lO 

18 

12.04 

2.0451 



N.j6 

6 

4.2 

X2.0X4 

24 

II   50  49.04 

1.84x3 

N    5 

37  40.8 

13.778 

xn. 
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1 

GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Ihovt. 

Richt 

Diff.  for 

Declination. 

DIff.  for 

Hoar. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Ascension. 

I  Minute. 

zMinnte. 

Ascension. 

I  Minute. 

I  Minute. 

SA 

TURDA 

.Y  29. 

MONDAY  31. 

h     m        8 

8 

0      • .    •* 

H 

h     m        8 

8 

•                 t                   M 

M 

O 

II    50  49.04 

1.8413 

N.  5  37  40.8 

13.778 

0 

13    17    33.63 

1.7988 

S.   5  24  18.3 

13.498 

I 

II    52   39.44 

.      Z.8388 

5  23  53.7 

13.79* 

I 

13   19  21.58 

X.7995 

5  37  47.4 

13.473 

1        ^ 

II    54   29.69 

1.8363 

5  10     5.8 

13.805 

2 

13  21     9.57 

1.8003 

5  51   15.0 

13.447 

1      3 

n  56  19.79 

1.8339 

4  56  17. 1 

13.817 

3 

13  22  57.61 

1.801a 

6     4  41.0 

13.4» 

4 

II    58      9.76 

1.83x7 

4  42  27.8 

13.887 

4 

13  24  45.71 

2.802X 

6  18     5.4 

13.393 

5 

II  59  59.59 

x.8a94 

4  28  37.9 

13.837 

5 

13  26  33.86 

1.8030 

6  31   28.1 

13.364 

6 

12      I    49.29 

1.8273 

4   14  47.4 

13.846 

6 

13  28  22.07 

1.8040 

6  44  49.1 

13.336 

7 

12      3    38.87 

1.8853 

4     b  56.4 

13.853 

7 

13  30   10.34 

1.8050 

6  58     8.4 

13.306 

8 

12     5  28.32 

1.8233 

3  47     5.0 

13.861 

8 

13  31   58.67 

1.8062 

7  II  35.S 

13.375 

i    9 

12     7  17.66 

I. 8213 

3  33   13. 1 

13.868 

9 

13  33  47.08 

1.8074 

7  24  41.4 

I3.a44 

lO 

12     9     6.88 

X.8194 

3   19  20.8 

13.874 

10 

13  35  35.56 

1.8086 

7  37  55.1 

13.212 

1    " 

12  10  55.99 

1.8177 

3     5  28.2 

13.878 

II 

13  37  24.11 

1.8098 

7  51     6.9 

13.179 

i      ^2 

12  12  45.00 

1.8x60 

2  51  35-4 

13.883 

12 

13  39   12.74 

i.8ixa 

8     4  16.6 

13.145 

13 

12  14  33.91 

1.8143 

2  37  42.3 

13.886 

13 

13  41      1.46 

1.8127 

8  17  24.3 

13.112 

14 

12   16  22.72 

1.8128 

2  23  49.1 

13.888 

14 

13  42  50.26 

1.814X 

8  30  30.0 

13.077 

1    '5 

12  18  11.44 

I. 8113 

2     9  55.8 

13.889 

15 

13  44  39.15 

1.8157 

8  43  33.5 

13.040 

1    i6 

12  20     0.07 

1.8098 

I   56     2.4 

13.891 

16 

13  46  28.14 

1.8172 

8  56  34.8 

13.003 

17 

12  21  48.61 

Z.8083 

I  42     8.9 

13.891 

17 

13  48  17.22 

1.8188 

9     9  33.9 

12.967 

i8 

12  23  37.07 

1.8071 

I  28  15.5 

13.889 

18 

13  50     6.40 

1.8206 

9  22  30.8 

12.928 

I    19 

12  25  25.46 

1.8059 

I   14  22.2 

13.888 

19 

13  51   55.69 

1.8223 

9  35  25.3 

12.889 

20 

12  27  13.78 

1.8048 

I     0  29.0 

13.885 

20 

13  53  45.08 

1.8S41 

9  48   17.5 

12.849 

!     21 

12  29     2.03 

1.8036 

0  46  36.0 

13.882 

21 

13  55  34.58 

X.8259 

10     I     7.2 

12.808 

1     22 

12  30  50.21 

1.8025 

0  32  43.2 

13.878 

22 

13  57  24.19 

1.8278 

10  13  54.5 

12.767 

23 

12  32  38.33 
SI 

I. 8016 

LJNDAY 

N.  0  18  50.6 
30. 

13.873 

23 

13  59  13.92 
TUESDA 

1.8298 
Y.  NOV 

S.  10  26  39.3 
EMBER   I. 

I2.7a5 

o 

12  34  26.40 

1.8008 

N.  0     4  58.4 

13.868 

' 

12  36  14.42 

1.7999 

S.   0     8  53.5 

13.861 

0 

14     I     3.76 

1.8318 

S.  10  39  21.5 

X2.682 

2 

12  38     2.39 
,  12  39  50.31 

1.7991 
1.7984 

0  22  44.9 
0  36  35.9 

13.853 
13.846 



, 

3 

4 

12  41  38.20 

1.7978 

0  50  26.4 

13.837 

5 

12  43  26.05 

1.7973 

I     4   16.3 

i3.8a8 

PHASES 

OF  Tl 

FIE  MOON. 

6 

12  45  13.87 

1.7968 

I   18     5.7 

13.818 

7 

12  47     1.66 

1.7963 

I  31   54.4 

13.806 

8 

12  48  49.43 

1.7960 

I  45  42.4 

13.794 





9 

12  50  37.18 

1.7957 

I   59  29.7 

13.782 

lO 

12  52  24.91 

1.7954 

2   13   16.2 

13.768 

d 

h       m 

11 

12  54   12.63 

1.7953 

2  27     1.8 

13.753 

• 

New  Moon 

.     .     . 

Oct.     2    20    32.0   II 

1     12 

12  56     0.34 

1.7952 

2  40  46.6 

13.738 

5 

First  Quarte 

r    .     . 

.       .       .       II 

I    40.0 

13 

12  57  48.05 

12  59  35.75 

13  I  23.46 

1.7951 
1.7951 

1.7953 

2  54  30.4 

3  8   13.3 
3  21   55.1 

13.7«3 
13.706 
13.688 

0 

a 

Full  Moon 
Last  Quartei 

.       .       .       18 

2    24.4 

7  47.9 

2±    I 

•                .                 .                 »4f         M. 

1  ^6 

13     3   11. i8 

1.7954 

3  35  35.9 

13.671 

i  ^7 

13     4  58.91 

1.7956 

3  49   15.6 

13.652 

1    i8 

13     6  46.65 

1.7958 

4     2  54.1 

13.632 

d       h 

'    19 

13     8  34.41 

1.7962 

4   16  31.4 

13.61a 

20 

13  10  22.20 

1.7967 

4  30     7-5 

13.591 

<L 

Apogee     . 

•     .     . 

.     .      Oct. 

6    19.2 

21 

13  12  10.01 

1.7971 

4  43  42.3 

13.568 

a 

Perigee 

.     .     . 

.     .     .     .     I 

9     3.2 

22 
1     /•'v 

13  13  57.85 

1.7976 

4  57   15.7 

13.545 

1    23 

13  15  45.72 

1.7982 

5  10  47-7 

13.522 

|H 

13  17  33.63 

1.7988 

S.    5  24   18.3 

13.498 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

If 

P.  L. 

P.  L. 

P.U 

P.  L. 

Name  and  Direction 

NooiL 

of 

in^ 

of 

Vlh 

of 

IXh 

off 

1^ 

of  Object 

Diff. 

Diff. 

Dift 

ms. 

e         »         w 

Off 

0           f          m 

•            »            • 

5 

Sun 

W. 

23  45  36 

345a 

25     6  54 

34S4 

36     28      10 

3455 

27  49  24 

3456 

a  Aquilae 

E. 

85  22  19 

3866 

84     8  27 

3877 

82  54  44 

3887 

81  41   II 

3898 

Fomalhaut 

E. 

116      2   20 

3348 

114  37     8 

3348 

113  II   56 

3348 

III  46  44 

3M7 

6 

Sun 

W. 

34  35     9 

3465 

35  56  12 

34*7 

37  17  13 

3468 

38  38  13 

3470 

0  Aquilae 

E. 

75  36  26 

3964 

74  24  II 

3980 

73  12  12 

3998 

72     0  30 

40x6 

Fomalhaut 

E. 

104  40  45 

3950 

103   15  35 

3350 

loi  50  25 

3351 

100  25  16 

3«5a 

a  Pegasi 

E. 

122  56  15 

36*4 

121  38     7 

3611 

120  19  44 

3598 

119     I     7 

35«6 

I 

7 

Sun 

W. 

45  22  55 

347a 

46  43  50 

3471 

48     4  46 

347X 

49  25  42 

3470 

a  Aquilae 

E. 

66     6  48 

4ia5 

64  57  10 

4151 

63  47  56 

"4178 

62  39     9 

4307 

Fomalhaut 

E  . 

93   19  39 

3*53 

91  54  33 

3353 

90  29  26 

3353 

89     4  19 

335a 

a  Pegasi 

E. 

112  24  32 

3333 

III     5     4 

39SS 

109  45     7 

35x7 

108  25     I 

3509 

8 

Sun      • 

W. 

56   10  47 

3460 

57  31  56 

3456 

58  53     9 

3453 

60  14  26 

3449 

a  Aquilae 

E. 

57     2  52 

4391 

55  57  22 

4435 

54  52  32 

4483 

53  48  25 

453S 

Fomalhaut 

E. 

81  58  35 

3^49 

80  33  24 

3347 

79     8  II 

3346 

77  42  56 

3345 

a  Pegasi 

E. 

loi  42  27 

3473 

100  21  33 

3467 

99     0  32 

346X 

97  39  24 

3454 

9 

Sun 

W. 

67     2     9 

342X 

68  24     2 

3415 

6^  46     2 

3408 

71     8  10 

3400 

Antares 

w. 

13  53  27 

3x24 

15  21     8 

3x05 

16  49  12 

3087 

18  17  38 

307X 

a  Aquilae 

E. 

48  40  28 

4870 

47  41  49 

4956 

46  44  19 

5049 

45  48     2 

5x53 

Fomalhaut 

E. 

70  36  13 

3*35 

69    ID   46 

3333 

67  45  16 

3331 

66   19  43 

3339 

a  Pegasi 

E. 

90  52     I 

3424 

89   30    12 

3418 

88     8  17 

34" 

86  46  14 

3406 

lO 

Sun 

W. 

78     I  15 

3«4 

79  24  24 

3343 

80  47  46 

3333 

82   II   21 

3S30 

Antares 

W. 

25  44   13 

3005 

27   14  19 

3993 

28  44  41 

3980 

30  15   19 

3967 

Fomalhaut 

E. 

59  II   21 

S2z8 

57  45  33 

3217 

56  19  44 

3S16 

54  53  53 

33X5 

a  Pegasi 

E. 

79  54  24 

3379 

78  31  43 

3373 

77     8  56 

3368 

75  46     3 

3363 

Saturn 

E. 

119  49     I 

2953 

118  17  49 

3943 

116  46  25 

3933 

115  14  48 

•933 

a  Arietis 

E. 

122  15  10 

309X 

120  46  50 

3078 

119  18  14 

3065 

1x7  49  22 

3053 

II 

Sun 

W. 

89  12  45 

3*56 

90  37  48 

3342 

92     3     8 

3336 

93  28  46 

3SII 

Antares 

W. 

37  52  28 

3909 

39  24  44 

3888 

40  57  18 

3873 

42  30  II 

3859 

Fomalhaut 

E. 

47  44  42 

3»aa 

46   18  59 

3336 

44  53  21 

3333 

43  27  50 

334X 

a  Pegasi 

E. 

68  50  19 

3343 

67  26  57 

3340 

66     3  32 

3338 

64  40     4 

3336 

Saturn 

E. 

107  33   II 

3863 

106     0     5 

3850 

104  26  43 

3837 

102  53     3 

3833 

a  Arietis 

E. 

no  20  48 

3981 

108  50  12 

3966 

107  19  17 

3951 

105  48     3 

3935 

12 

Sun 

W. 

100  41  35 

3130 

I02      9      8 

3U3 

103  37     2 

3095 

105     5  18 

3077 

Antares 

W. 

50  19  24 

37B3 

51  54  16 

2765 

53  29  29 

3748 

55     5     5 

373X 

Fomalhaut 

E. 

36  23  37 

3333 

34  59  53 

3353 

33  36  42 

3388 

32  14  12 

3433 

a  Pegasi 

E. 

57  42  41 

3344 

56  19  19 

3350 

54  56     5 

3357 

53  32  59 

3366 

Saturn 

E. 

95     0     2 

3748 

93  24  26 

3732 

91  48  29 

37x6 

90    12    10 

3699 

a  Arietis 

E. 

98     6  57 

3836 

96  33  42 

3840 

95     0     6 

3833 

93  26     8 

3806 

13 

Sun 

W. 

112  32  17 

3983 

H4     2  52 

3963 

115  33  51 

3943 

117     5  15 

S924 

Antares 

W. 

63     8  48 

3643 

64  46  45 

3635 

66  25     6 

3606 

68     3  53 

3588 

a  Pegasi 

E. 

46  41     8 

34S8 

45  19  54 

348s 

43  59  14 

3531 

42  39  13 

35^ 

Saturn 

E. 

82     4  55 

3611 

80  26  17 

3594 

78  47   14 

3576 

77     7  47 

3558 

a  Arietis 

E. 

85  30  42 

t7«9 

83  54  28 

3701 

82   17  50 

2684 

80  40  49 

3666 

Aldebaran 

E. 

115  50  " 

3678 

114  13     2 

3658 

112  35  26 

3639 

no  57  24 

36ao 

- 

XIV. 
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GREENWICH  MEAN  TIME 

LUNAR  DISTANCES. 

.1^ 

p.  L. 

p.  L. 

p.  L. 

P.  L. 

1   ^.  *• 
0§ 

Name  and  Direction 

Midnight. 

of 

xvi> 

of 

XVI  Ilh 

of 

XXIh 

of 

Q 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

O                 #              M 

0         t       It 

0        •       •» 

0            t          m 

5 

Sun 

W. 

39  lo  37 

3458 

30  31  48 

3460 

31  52  57 

S46a 

33   14     4 

3463 

a  Aqailse 

£. 

8o  27  49 

39IO 

79  14  39 

39aa 

78     I  41 

3935 

76  48  56 

3949 

Fomalhaut 

E. 

no    21    31 

3*48 

108  56  19 

3*48 

107  31     8 

3*48 

106     5  56 

3849 

;  6 

Sun 

W. 

39  59  11 

3471 

41  20     8 

3471 

42  41     4 

3471 

44     2     0 

347a 

a  Aquilae 

E. 

70  49     6 

4035 

69  38     I 

4035 

68  27  15 

4076 

67   16  50 

4100 

Fomalhaut 

E. 

99     0     8 

Sasa 

97  35     0 

3*53 

96     9  53 

3a53 

94  44  46 

3853 

a  Pegasi 

E. 

117  42   17 

3574 

116  23   14 

356« 

"5     3  58 

3551 

113  44  30 

,«. 

7 

Sun 

W. 

50  46  39 

3469 

52     7  38 

3467 

53  28  38 

3465 

54  49  41 

3463 

a  Aquilae 

E. 

61  30  50 

4330 

60  23     I 

4*73 

59  15  43 

4310 

58     8  59 

4350 

Fomalhaut 

E. 

87  39  11 

jasa 

86   14     3 

3251 

84  48  55 

3850 

83  23  45 

3850  ! 

■ 

a  Pegasi 

E. 

107     4  47 

350I 

105  44  24 

3494 

104  23  53 

3487 

103     3   14 

3480 

8 

Sun 

W. 

61  35  47 

3444 

62  57   13 

3439 

64  18  45 

3433 

65  40  24 

3487 

a  Aquilae 

E. 

5a  45     4 

459a 

51  42  32 

4653 

50  40  53 

47ao 

49  40  n 

479a 

Fomalhaut 

E. 

76   17  40 

3^43 

74  52  22 

3a4i 

73  27     I 

.3839 

72     I  38 

3837 

a  Pegasi 

E. 

96  18     9 

3448 

94  56  47 

344a 

93  35   19 

3436 

92  13  43 

3430 

9 

Sun 

W. 

72  30  27 

3391 

73  52  54 

338a 

75  15  30 

3373. 

76  38   17 

3364 

Antares 

w. 

19  46  23 

3056 

21    15    27 

3<M3 

22  44  47 

3030 

24  14  22 

3018 

a  Aquilae 

E. 

44  53     4 

5a65 

43  59  30 

5389 

43     7  27 

5586 

42  17     1 

5679 

Fomalhaut 

E. 

64  54     8 

3aa6 

63  28  30 

3a«4 

62     2  49 

333a 

60  37     6 

3330 

a  Pegasi 

E. 

85  24     5 

3400 

84     I  49 

3395 

82  39  27 

3390 

81    16  59 

3384 

lO 

Sun 

W. 

83  35     9 

3308 

84  59   " 

3396 

86  23  27 

3883 

87  47  58 

3870 

Antares 

W. 

31  46  13 

a955 

33   17  22 

a94a 

34  48  48 

8989 

36  20  30 

3916 

Fomalhaut 

E. 

53  28     2 

32x4 

52     2   10 

3ai5 

50  36   19 

33x6 

49  10  29 

3819 

a  Pegasi 

E. 

74  23     5 

3358 

73     0     I 

3354 

71   36  52 

3350 

70  13  38 

3346 

Saturn 

E. 

113  42  58 

3913 

112   10  54 

2900 

"o  38  35 

3888 

109     6     I 

3876 

a  Arietis 

E. 

116  20  14 

3038 

114  50  49 

3034 

113  21     6 

3010 

III   51     6 

3996 

II 

Sun 

W. 

94  54  42 

3196 

96  20  56 

3180 

97  47  30 

3164 

99   14  23 

3147 

Antares 

W. 

44     3  22 

a844 

45  36  53 

3839 

47  10  43 

a8i4 

48  44  53 

8798 

Fomalhaut 

E. 

42     2  29 

3*51 

40  37  20 

3a64 

39  12  26 

3879 

37  47  50 

3899 

a  Pegasi 

E. 

63   16  35 

3335 

61   53     4 

3336 

60  29  35 

3338 

59     6     7 

3340 

Saturn 

E. 

loi   19     5 

3809 

99  44  48 

a794 

98   10  13 

8779 

96  35   18 

3763 

a  Arietis 

E. 

104  16  29 

agao 

102  44  36 

3905 

loi   12  23 

3889 

99  39  50 

8873 

12 

Sun 

W. 

106  33  56 

3058 

108     2  57 

3040 

109  32  20 

3031 

III     2     7 

3003 

Antares 

W. 

56  41     3 

«7X4 

58   17  24 

3697 

59  54     8 

8679 

61   31    16 

3661 

Fomalhaut 

E. 

30  52  32 

3486 

29  31   52 

355X 

28  12  23 

3689 

26  54   19 

3785 

a  Pegasi 

E. 

52   10     4 

3378 

50  47  22 

3393 

49  24  57 

3410 

48     2  51 

3430 

Saturn 

E. 

88  35  29 

2683 

86  58  25 

3665 

85  20  59 

3648 

83  43     9 

3630 

a  Arietis 

E. 

91   51  48 

2789 

90  17     6 

377a 

88  42     I 

a.M 

87     6  33 

8737 

^3 

Sun 

W. 

n8  37     4 

3904 

120     9  18 

3883 

121  41   58 

3863 

123   15     4 

384a 

Antares 

W. 

69  43     5 

3569 

71   22  43 

8550 

73     2  46 

3531 

74  43   16 

35x3 

g  Pegasi 

E. 

41   19  58 

361  z 

40     I   36 

3668 

38  44  16 

3736 

37  28     7 

38x4 

Saturn 

E. 

75  27  54 

2539 

73  47  35 

3531 

72     6  51 

3502 

70  25  41 

2483 

a  Arietis 

E. 

79     3  24 

3649 

77  25  35 

a63i 

75  47  22 

3614 

74     8  46 

2596 

Aldebaran 

E. 

109  18  56 

3601 

107  40     2 

3581 

106     0  41 

3563 

104  20  54 

2543 

178 


OCTOBER,  1910. 


XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCEa 

P.  L. 

P.  L. 

P.  L. 
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p.  L. 

a 

0 

Name  and  Direction 
of  Object. 

Noon. 

of 
Diff. 

Illh 

of 
Diff. 

Vlh 

of 
Diff. 

IXh 

of 
Diff. 

Oft* 

e         •         ft 

0       t       » 

0               »                M 

H 

Antares 

W. 

76    24    12 

a49S 

78     5  35 

•474 

79  47  24 

2455 

81        29       40 

2436 

a  Aqailae 

W. 

41   53  31 

508a 

42  49  28 

4896 

43  47  40 

4724 

44  48  19 

4566 

Saturn 

E. 

68  44     4 

2465 

67     2     I 

8446 

65  19  32 

2427 

63  36  36 

9408 

a  Arietis 

E. 

72  29  46 

8579 

70  50  22 

2563 

69  10  36 

2546 

67  30  26 

9529 

Aldebaran 

E. 

102  40  40 

asas 

100  59  59 

2504 

99  18  51 

2485 

97  37  16 

8466 

15 

Antares 

W. 

90     7  40 

«344 

91   52  36 

2336 

93  37  58 

2308 

95  23  46 

9991 

a  AquilsB 

W. 

50  22  55 

395a 

51  35  22 

3856 

52  49  26 

3768 

54     5     2 

3684 

Saturn 

E. 

54  55  16 

8317 

53     9  41 

2198 

51   23  39 

2281 

49  37  " 

9964 

a  Arietis 

E. 

59     4     I 

3453 

57  21  41 

2440 

55  39     3 

2427 

53  56     7 

2415 

Aldebaran 

E. 

89     2  41 

a373 

87  18  27 

2355 

85  33  47 

2337 

83  48  41 

2390  1 

i6 

Antares 

W. 

104  19     3 

2208 

106     7  19 

2x93 

107  55  58 

2?78 

109  44  59 

1 
2163  1 

a  Aquilae 

W. 

60  43  22 

3351 

62     6  35 

3297 

63  30  50 

3247 

64  56     4 

3201    ' 

Fomalhaut 

W. 

26     9  36 

3ai7 

27  35  25 

3086 

29     3  52 

9973 

30  34  39 

2876! 

Saturn 

E. 

40  38  37 

2i8a 

38  49  42 

2167 

37     0  25 

2152 

35  10  45 

2x37 

a  Arietis 

E.. 

45  17  40 

"373 

43  33  26 

2370 

41  49     8 

9368 

40     4  47 

2368, 

Aldebaran 

E. 

74  57     4 

•239 

73     9  35 

2224 

71  21  43 

22X0 

69  33  30 

2197 

Pollux 

E. 

118  58  49 

2206 

117   10  30 

2190 

115  21  47 

9X75 

113  32  42 

ai6i  ' 

17 

a  Aquilae 

W. 

72  14  46 

30x7 

73.  44  38 

2988 

75  15     6 

9962 

76  46     7 

9939  1 

Fomalhaut 

W. 

38  35     0 

2548 

40   15     7 

2503 

41   56  16 

9463 

43  38  21 

2(28 

Saturn 

E. 

25  57  20 

2077 

24     5  45 

2067 

22  13  55 

2058 

20  21   50 

2049 1 

Aldebaran 

E. 

60  27  42 

2139 

58  37  43 

2x30 

56  47  29 

9192 

54  57     2 

2X14) 

Pollux 

E. 

104    22       I 

2096 

102  30  56 

9085 

100  39  33 

2074 

98  47  54 

9064' 

i8 

o  Aquilae 

W. 

84  27  33 

2858 

86     0  46 

9848 

87  34  12 

284X 

89     7  47 

2835 ! 

Fomalhaut 

W. 

52  19  54 

2296 

54     5  59 

8279 

55  52  29 

2263 

57  39  23 

8248 

a  Pegasi 

W. 

37     5  15 

3256 

38  30  18 

3152 

39  57  25 

3060 

41  26  24 

2979, 

Aldebaran 

E. 

45  42  28 

2092 

43  51   17 

2098 

42     0     5 

9099 

40     8  54 

9C94I 

Pollux 

E. 

89  26  II 

2025 

87  33   16 

2oao 

85  40  13 

20XS 

83  47     2 

90II 

Regulus 

E. 

125  44  45 

2044 

123  52  20 

2038 

121  59  45 

2032 

120     7     I 

20X8 

19 

a  Aquilae 

W. 

96  56  20 

«845 

98  29  49 

28S4 

100     3     7 

2866 

loi  36  10 

2880 

Fomalhaut 

W. 

66  38  26 

220X 

68  26  52 

2x97 

70  15  24 

2193 

72     4     2 

2x90 

a  Pegasi 

W. 

49   12   53 

•703 

50  49  28 

2667 

52  26  52 

9635 

54     4  59 

2607 

Aldebaran 

E. 

30  54  53 

2139 

29     4  54 

2157 

27  15  22 

2180 

25  26  24 

2209 

Pollux 

E. 

74   19  55 

200X 

72  26  23 

fl002 

70  32  52 

2003 

68  39  23 

2005 

Regulus 

E. 

no  41   54 

2015 

108  48  44 

9015 

106  55  34 

20x6 

105     2  25 

8O18 

20 

Fomalhaut 

W. 

81     7  26 

2198 

82  55  57 

2203 

84  44  21 

9908 

86  32  37 

2915 

a  Pegasi 

W. 

62  23  32 

2519 

64     4  19 

2509 

65  45  20 

9509 

67  26  32 

2497 

Saturn 

W. 

19  32     3 

2009 

21  25  23 

2014 

23  18  36 

2020 

25  II  40 

2096 

Pollux 

E, 

59  13     7 

2026 

57  20  14 

2032 

55  27  30 

2039 

53  34  57 

9047 

Regulus 

E. 

95  37  44 

»37 

93  45     8 

2043 

'  91   52  41 

2050 

90     0  25 

2057 

21 

Fomalhaut 

W. 

95  30  58 

97   17  53 

2274 

9Sf'   4  30 

9987 

100  50  48 

9301 

a  Pegasi 

W. 

75  53  22 

2498 

77  34  38 

2503 

79  15  47 

2510 

80  56  47 

9517 

Saturn 

W. 

34  34     8 

ao69 

36  25  55 

9079 

38  17  26 

2090 

40     8  40 

2I0X 

a  Arietis 

W. 

32  20  II 

2375 

34     4  22 

2359 

35  48  55 

9348 

37  33  44 

934X 

Pollux 

E. 

44   15  28 

2094 

42  24  20 

2x05 

40  33  29 

2XX7 

38  42  55 

2x29 

Regulus 

E. 

80  42   15 

2x04 

78  51  22 

21x5 

77     0  45 

9196 

75  10  25 

1x38 

XVI. 
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1.' 

*.  ^  j    Name  and  Direction 
jj^                of  Object 

Midnight 

of 
Diff. 

XVh 

P.L. 

of 

Diff. 

XVIIIh 

P.L. 

of 

Diff. 

XXIh 

•              f              M 

e         t 

^ 

•       #       »» 

0       »      »• 

14     An  tares 

W. 

83    12    22 

84x7 

84  55 

32 

2399 

86  39     8 

9380 

88  23   II 

,  aAquilae 

W. 

45  51   13 

44M 

46  56 

H 

499Z 

48     3  15 

4x68 

49  12  II 

1  Saturn 

E. 

61  53  13 

ajgo 

60     9 

24 

9371 

58  25     8 

2353 

56  40  25 

i  aArietis 

E. 

65  49  53 

a5'3 

64-  8 

58 

8497 

62  27  40 

2489 

60  46     I 

1  Aldebaran 

E. 

95  55  15 

«447 

94  12 

46 

9428 

92  29  51 

«4a9 

90  46  29 

15     Antares 

W. 

97     9  59 

2273 

98  56  38 

9956 

100  43  42 

9240 

102  31   10 

a  Aquilse 

W. 

55  22     6 

3G08 

56  40 

32 

3536 

58     0  16 

3470 

59  21   14 

1  Saturh 

E. 

47  50  18 

««7 

46     2 

59 

2230 

44   15   16 

99X4 

42  27     8 

a  Arietis 

E. 

52  12  53 

S404 

50  29 

24 

t394 

48  45  41 

1386 

47     I   46 

Aldebaran 

E. 

82     3   10 

«303 

80  17 

14 

2986 

78  30  54 

9970 

76  44  10 

16  1  Antares 

W. 

III  34  22 

ai50 

113  24 

6 

2137 

115   14     9 

9124 

117     4  32 

1 

a  Aquilae 

W. 

66  22   12 

3158 

67  49 

II 

31 18 

69  16  59 

308X 

70  45  32 

Fomalhaut 

w. 

32     7  29 

«792 

33  42 

8 

9719 

35  18  22 

a655 

36  56     2 

Saturn 

E. 

33  20  43 

iiM 

31  30 

20 

9III 

29  39  38 

2099 

27  48  38 

a  Arietis 

E. 

38  20  27 

«372 

36  36 

13 

2380 

34  52     9 

2391 

33     8  21 

Aldebaran 

E. 

67  44  57 

2284 

65  56 

5 

2x79 

64     6  54 

2x60 

62   17  26 

Pollux 

E. 

III  43   15 

ai47 

109  53 

26 

2X33 

X08     3   17 

9I20 

106   12  48 

17 

a  Aquilae 

W. 

78  17  36 

29x8 

79  49 

32 

2898 

81   21   53 

2882 

82  54  34 

Fomalhaut 

W. 

45  21   16 

2396 

47     4 

57 

2367 

48  49   19 

2341 

50  34  19 

Saturn 

E. 

18  29  32 

9049 

16  37 

4 

ao37 

14  44  28 

»35 

12  51  48 

Aldebaran 

E. 

53     6  24 

2107 

51   15 

36 

2Z02 

49  24  39 

2098 

47  33  36 

1  Pollux 

E. 

•  96  56     0 

ao55 

95     3 

52 

2046 

93   "  30 

2039 

91    18  56 

18      a  Aquilae 

W. 

90  41   29 

2833 

92  15 

14 

2833 

93  48  59 

2835 

95  22  42 

Fomalhaut 

W. 

59  26  39 

2236 

61   14 

13 

2225 

63     2     4 

2215 

64  50     9 

a  Pegasi 

W. 

42  57     3 

2909 

44  29 

II 

2848 

46     2  37 

2794 

47  37  13 

Aldebaran 

E. 

38  17  46 

2099 

36  26 

45 

2105 

34  35  53 

2x14 

32  45  14 

Pollux 

E. 

81   53  45 

aoo8 

80     0 

23 

2005 

78     6  56 

9003 

76  13  26 

Regulus 

E. 

118  14  10 

2024 

116  21 

13 

9020 

114  28   10 

2017 

112  35     3 

19 

a  Aquilae 

W. 

103     8  55 

2896 

104  41 

19 

29x5 

106  13   19 

2936 

107  44  52 

Fomalhaut 

W. 

73  52  44 

2190 

75  41 

27 

219I 

77  30     9 

2192 

79   18  49 

a  Pegasi 

W. 

55  43  45 

«583 

57  23 

3 

9569 

59     2  5<J 

«545 

60  43     I 

Aldebaran 

E. 

23  38   10 

2«45 

21  50 

50 

2291 

20     4  38 

2352 

18   19  54 

Pollux 

E. 

66  45  57 

2008 

64  52 

35 

2012 

62  59  19 

9026 

61     6     9 

Regulus 

E. 

103     9   19 

902Z 

loi    16 

17 

2024 

99  23  20 

2097 

97  30  28 

20 

Fomalhaut 

W. 

88  20  43 

9223 

90     8 

37 

9239 

91   56  19 

994X 

93  43  46 

a  Pegasi 

W. 

69     7  50 

2493 

70  49 

13 

249a 

72  30  37 

2492 

74   12     I 

Saturn 

W. 

27     4  34 

ao33 

28  57 

17 

9041 

30  49  48 

2050 

32  42     5 

Pollux 

E. 

51  42  36 

2055 

49  50 

28 

9064 

47  58  33 

«>73 

46     6  53 

Regulus 

E. 

88     8  20 

2065 

86   16 

28 

2074 

84  24  49 

9084 

82  33  24 

21 

Fomalhaut 

W. 

102  36  46 

2316 

104  22 

22 

2331 

106     7  36 

2348 

107  52  26 

a  Pegasi 

W. 

82  37  37 

2596 

84   18 

i4 

2536 

85  58  38 

2547 

87  38  46 

Saturn 

W. 

41   59  37 

2x13 

43  50 

16 

2x25 

45  40  36 

2138 

47  30  37 

a  Arietis 

W. 

39   18  44 

2336 

41      3 

51 

2335 

42  49     0 

2335 

44  34     8 

Pollux 

E. 

36  52  40 

2149 

35     2 

45 

2x55 

33   13   10 

2x69 

31  23  55 

Regulus 

E. 

73  20  24 

2150 

71   30 

42 

2x63 

69  41    19 

9176 

67  52   16 

180 
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of  Object 

Diff. 

DM. 

Diff. 

Diff. 

0          #          m 

•           f           n 

0       *      1* 

•           »         m 

22 

Fomalhaut 

W. 

109     36     51 

a383 

III      20     51 

2409 

"3     4  23 

2499 

114  47  27 

3443 

a  Pegasi 

W. 

89     18     38 

aSTa 

90     58      II 

2587 

92  37  24 

9609 

94  16  16 

96x8 

Saturn 

w. 

49  20  19 

2164 

51     9  41 

9178 

52  58  41 

2x99 

54  47  20 

2906 

a  Arietis 

w. 

46  19  13 

a34X 

48     4  12 

2346 

49  49     4 

2353 

51  33  46 

«36x 

Aldebaran 

w. 

16  17     0 

9630 

17  55  27 

2556 

19  35  21 

9519 

21   16  16 

a4«3 

Pollux 

E. 

29  35     2 

2198 

27  46  31 

9213 

25  58  23 

2299 

24  10  38 

9946 

Regulus 

E. 

66     3  34 

aaof 

64  15  13 

22x9 

62  27   14 

9934 

60  39  36 

«49 

Sun 

E. 

125  37  29 

8497 

123  56  12 

2513 

122   15   17 

9528 

120  34  43 

9543 

23 

a  Pegasi 

W. 

102  24  41 

27x3 

104     I     3 

2736 

105  36  55 

2759 

107    12    18 

97«2 

Saturn 

W. 

63  45   II 

2281 

65  31  38 

2296 

67   17  43 

asxx 

69      3    26 

«3«7 

a  Arietis 

W. 

60  14     5 

24" 

61  57  23 

2424 

63  40  24 

2436 

65  23     7 

9448 

Aldebaran 

W. 

29  47  36 

«438 

31  30  16 

2441 

33   12  52 

2446 

34  55  21 

9459, 

Regulus 

E. 

51  47  13 

«3a9 

50     I  55 

2346 

48   17     2 

2363 

46  32  34 

9380' 

Sun 

E. 

112  17  16 

2694 

I 10  38  53 

2640 

109     0  52 

2657 

107  23   14 

9673' 

24 

Saturn 

W. 

77  46  22 

2405 

79  29  50 

9420 

81    12  56 

2435 

82  55  40 

9450 

a  Arietis 

W. 

73  52     6 

asi? 

75  32  55 

2531 

77  13  25 

2545 

78  53  35 

2560 

Aldebaran 

W. 

43  25     3 

2499 

45     6  17 

9511 

46  47  15 

2523 

48  27  56 

9535 ! 

Regulus 

E. 

37  56  28 

2470 

36  14  32 

2489 

34  33     3 

2509 

32  52     I 

2529 

Sun 

E. 

99  20  39 

V57 

97  45  15 

2774 

96  10  13 

2791 

94  35  33 

2807' 

25 

Saturn 

W. 

91   24     I 

2525 

93     4  39 

2540 

94  44  57 

2554 

96  24  55 

9569 

a  Arietis 

W. 

87     9  26 

2632 

88  47  37 

2647 

90  25  28 

2(i6x 

92     3     0 

2676 1 

Aldebaran 

W. 

56  47     5 

3599 

58  26     2 

2612 

60     4  41 

2624 

61  43     3 

3637  i 

Regulus 

E. 

24  34   14 

2644 

22  56  19 

2672 

21    19     2 

2704 

19  42  27 

27401 

Sun 

E. 

86  47  32 

2889 

85   14  59 

2904 

83  42  45 

2920 

82   10  51 

2935 

26 

Saturn 

W. 

104  39  58 

3636 

106   18     4 

9649 

107  55  52 

9669 

109  33  23 

2675 

a  Arietis 

W. 

100     5  50 

«747 

loi  41  27 

2761 

103   16  47 

2775 

104  51  48 

9788 

Aldebaran 

W. 

69  50  34 

270X 

71   27  13 

a7i3 

73     3  36 

2725 

74  39  43 

9736 

Pollux 

W. 

25  34  26 

2675 

27  II  39 

2687 

28  48  36 

9698 

30  25   18 

9710 

Sun 

E. 

74  36     7 

3009 

73     6     5 

3093 

71  36  21 

3037 

70     6  54 

3050 

27 

Aldebaran 

W. 

82  36  27 

2794 

84   II     3 

9805 

85  45  -5 

28x5 

87   19  33 

9896 

Pollux 

W. 

38  25     2 

2760 

40     0  15 

2776 

41  35   14 

2787 

43     9  59 

9797 

Sun 

E. 

62  43  41 

3x14 

61   15  49 

3196 

59  48   II 

3138 

58  20  48 

3149 

28 

Aldebaran 

W. 

95     6  54 

2876 

96  39  44 

2885 

98   12  22 

2894 

99  44  49 

9903 

Pollux 

W. 

51     0  30 

2845 

52  33  59 

2854 

54     7   17 

2869 

55  40  24 

2871 

Regulus 

W. 

15   16     6 

3045 

16  45  23 

3022 

18   15     9 

3004 

19  45   17 

2991 

Sun 

E. 

51     7  12 

3203 

49  41     7 

32x3 

48   15   13 

3«23 

46  49  31 

3232 

29 

Aldebaran 

W. 

107  24  14 

3946 

108  55  35 

2954 

no  26  46 

2962 

III   57  47 

a969 

Pollux 

W. 

63  23   19 

991 1 

64  55  24 

29x8 

66  27  20 

2925 

67  59     7 

993a 

Regulus 

W. 

27  18  17 

2976 

28  49     0 

9977 

30  19  42 

2979 

31   50  21 

298X 

Sun 

E. 

39  43  43 

3276 

38   19     4 

3284 

36  54  34 

3299 

35  30  14 

3300 

30 

Pollux 

W. 

75  35  55 

2964 

77     6  53 

4969 

78  37  44 

2975 

80     8  28 

9981 

Regulus 

W. 

39  22  47 

2997 

40  53     3 

300X 

42  23   14 

3005 

43  53  21 

3009 

Sun 

E. 

28  30  43 

3336 

27     7  13 

3343 

25  43  51 

3350 

24  20  37 

3356 

xvni. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

i- 

P.  L. 

P.  L. 

p.  L. 

p.  L. 

^1 

Name  and  Direction 

Midnight. 

of 

XVh 

of 

XVIIIh 

of 

XXIh 

of 

1=^ 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

0              f               H 

•           •           n 

e         » 

tt 

0           •           rr 

22 

Fomalhaut 

W. 

116    30       2 

M6i 

118   12     6 

•486 

119  53 

39 

2509 

121  34  40 

2533 

a  Pegasi 

W. 

95  54  46 

a635 

97  32  53 

2654 

99  10 

35 

2673 

100  47  51 

2692 

Saturn 

w. 

56  35  38 

Mai 

58  23  34 

2236 

60  II 

9 

2251 

61   58  21 

2266 

a  Arietis 

w. 

53  18  17 

2370 

55     2  35 

2379 

5646 

40 

2389 

58  30  30 

2400 

Aldebaran 

w. 

22  57  53 

H63 

24  39  58 

2450 

26  22 

22 

2443 

28     4  56 

2438 

Pollux 

E. 

22  23  19 

„64 

ao  36  26 

2283 

18  50 

0 

2302 

17     4     3 

2322 

Regulus 

E. 

58  52  21 

2264 

57     5  29 

t28o 

55  19 

0 

2296 

53  32  55 

2312 

Sun 

E. 

118  54  30 

8559 

"7  14  39 

2574 

"5  35 

9 

2591 

113  56     2 

2607 

33 

a  Pegasi 

W. 

108  47  10 

2806 

no  21  30 

a832 

m  55 

16 

2859 

113  28  28 

2887 

Saturn 

W. 

70  48  46 

2342 

72  33  44 

2358 

74  18 

19 

2373 

76     2  32 

2389 

a  Arietis 

W. 

67     5  33 

2461 

68  47  40 

2475 

70  29 

28 

2489 

72  10  57 

2503 

Aldebaran 

W. 

36  37  42 

2460 

38  19  52 

2469 

40     I 

49 

2478 

41  43  33 

2488 

Regulus 

E. 

44  48  30 

*3S>7 

43     4  51 

2415 

41    31 

38 

2433 

39  38  50 

2451 

Sun 

E. 

105  45  58 

2690 

104     9     5 

2707 

I02    32 

34 

2723 

100  56  25 

2740 

24 

Saturn 

W. 

84  38     3 

2466 

86  20     4 

2481 

88     I 

44 

2496 

89  43     3 

2511 

a  Arietis 

W. 

80  33  25 

2574 

82  12  55 

2589 

83  52 

5 

2604 

85  30  55 

2618 

Aldebaran 

W. 

50     8  21 

•548 

51  48  28 

2560 

53  28 

i8 

2573 

55     7  50 

2586 

Regulus 

E. 

31   II  28 

2550 

29  31   24 

2571 

27  51 

49 

2593 

26  12  45 

2618 

Sun 

E. 

93     I   14 

2824 

91  27   17 

2840 

89  53 

41 

2856 

88  20  26 

2873 

25 

Saturn 

W. 

98     4  33 

2583 

99  43  52 

2596 

lOI    22 

52 

e6io 

103     I  34 

2623 

a  Arietis 

W. 

93  40  12 

2690 

95  17     5 

2704 

96  53 

39 

2719 

98  29  54 

2733 

Aldebaran 

W. 

63  21     8 

2630 

64  58  55 

2fi63 

66  36 

25 

'2675 

68  13  38 

2688 

Regulus 

E. 

18     6  40 

2782 

16  31  49 

2834 

14  58 

5 

2899 

13  25  43 

2982 

Sun 

E. 

80  39  16 

2950 

79     8     I 

2965 

77  37 

4 

2980 

76     6  26 

2995 

26 

Saturn 

W. 

III   10  37 

2687 

112  47  34 

2699 

114  24 

16 

2710 

116     0  42 

2722 

a  Arietis 

W. 

106  26  31 

2802 

108     0  55 

2816 

109  35 

2 

2830* 

III     8  51 

2843 

Aldebaran 

W. 

76  15  35 

2748 

77  51   " 

2760 

79  26 

31 

2771 

81      I  36 

2782 

Pollux 

W. 

32     I  45 

2721 

33  37  56 

2732 

35  13 

53 

2744 

36  49  35 

2755 

Sun 

E. 

68  37  43 

3064 

67     8  49 

3077 

65  40 

II 

3089 

64  II  48 

3102 

27 

Aldebaran 

W. 

88  53  27 

2836 

90  27     8 

2846 

92     0 

36 

2856 

93  33  51 

2866 

Pollux 

W. 

44  44  31 

2807 

46  18  49 

2817 

47  52 

55 

2826 

49  26  49 

2836 

Sun 

E. 

56  53  38 

316Z 

55  26  42 

3x72 

53  59 

59 

3183 

52  33  29 

3193 

28 

Aldebaran 

W. 

loi   17     4 

2912 

102  49     8 

9921 

104  21 

0 

2929 

105  52  42 

2937 

Pollux 

W. 

57   13  20 

2879 

58  46     5 

2887 

60  18 

40 

2895 

61   51     4 

2903 

Regulus 

W. 

21   15  40 

2984 

22  46   13 

2979 

24  16 

52 

2977 

25  47  34 

2976 

Sun 

E. 

45  24     0 

3242 

43  58  40 

3251 

42  33 

31 

3259 

41     8  32 

326S 

29 

Aldebaran 

W. 

113  28  38 

2977 

"4  59   19 

2985 

116  29 

51 

2992 

118     0  14 

3000 

PoUux 

W. 

69  30  45 

2939 

71     2   15 

2946 

72  33 

36 

2952 

74     4  49 

2958 

Regulus 

W. 

33  20  58 

2984 

34  51   31 

2987 

36  22 

0 

2990 

37  52  26 

2993 

Sun 

E. 

34     6     3 

3308 

32  42      I 

3315 

31   18 

7 

3322 

29  54  21 

3329 

30 

Pollux 

W. 

81  39     4 

2986 

83     9  34 

2992 

84  39 

57 

2997 

86   10  14 

3001 

Regulus 

W. 

45  23  23 

3012 

46  53  21 

3016 

48  23 

14 

3020 

49  53     2 

3025 

Sun 

E. 

22  57  30 

3362 

21   34  31 

3368 

20  II 

38 

?374 

18  48  52 

3380 

182 


NOVEMBER,  1910. 


AT  GREENWICH  APPARENT  NOON. 


s 


Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

scrjsr, 

Mon. 
Tues. 
Wed. 


Thur.  lo 
Frid.  I  II 
Sat.     I  12 

S(/N.  13 
Mon.  I  14 
Tues.    15 

Wed.  ,  16 
Thur.  I  17 
Frid.   ;  18 

Sat.  !  19 
SUN.   20 


Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 


Mon.     28 
Tues.  •  29 


Wed. 
Thur. 


30 


31 


THE  SUN'S 


Apparent 
Ri^ht  Ascension. 


NoTB.— The  m( 
The  sif;i 


Diff.  for 
I  Hour. 


4    23    13.80 

4  27  8.86 
4  31     4-74 

4  35  1-42 
4  38  58-91 
4  42  57.22 

4  46  56.36 
4  50  56.32 
4  54  57.10 

4  5«  58.71 

5  3  1.15 
5  7  4-43 

5  II  8.54 
5  15  13.49 1 
5  19  19.27 

5  23  25.89 
5  27  33.36 
5  31  41.67 

5  35  50.82 
5  40  0.81 

5  44  11.64 

5  48  23.29 
5  52  35.76 
5  56  49.04 


I  3.12 

5  17.99 
9  33.62 


6  13  50.00 
6  18  7.11 
6  22  24.92 

6  26  43.42 


9.778 
9.81 1 
9.845 

9.879 
9.913 
9.947 

9.981 
10.015 
10.050 

10.085 
10.120 
10.155 

10.189 
10.224 
10.259 

10.294 
10.329 
10.364 

10.399 
10.434 
10.469 

10.503 
10.537 
10.571 

10.604 
10.636 
10.667 

10.697 
10.727 
10.757 

10.785 


Apparent 
Declination.' 


4  14  30.4 

4  33  47-2 

4  52  49.9 

5  II  37.9 
5  30  10.9 

5  48  28.5 

6  6  30.2 
6  24  15.8 
6  41  44.8 

6  58  56.6 

7  15  510 
7  32  27.5 

7  48  45.8 

8  4  45.4 
8  20  26.0 


DifE.  for 
X  Hour. 


-48.48 
47.90 
47.30 

-  46.68 
46.05 
45.40 

-44-73 
44.04 

43.34 

—  42.62 
41.88 
41.13 

-40.36 

39.58 
38.78 


8  35  47.3  -37.97 

8  50  48.8  I     37.15 

9  5  30.31     36.31 


9  19  51-3 
9  33  51-4 
9  47  30.4 


20 
20 
20  26 


o  48.0 

13  43.7 
17.1 


-  35.45 
34.57 
33.68 

-  32.77 
31.85 
30.91 


20  38  27.8  -29.96 

20  50  15.6      29.00 

21  I  40.1      28.02 


21  12  41.0 
21  23  17.9 
21   33  30.5 


27.03 
26.02 
25.00 


S.  21  43  18.6  I -23.97 


Semi- 
diameter. 


Sidereal 

Time  of 
Semi- 
diameter 

PassinK 
Meridiaa 


6  9.00 

6  9-25 

6  9-49 

6  9.74 

6  9.99 

6  10.24 


0.48 
0.72 
0.96 

1.19 
1.42 
1.65 

1.88 
2. 1 1 
2.33 

2.54 
2.75 
2.96 

3.16 
3-35 
3.54 

3-73 
3.91 

4.09 

4.26 
4.43 
4.59 

4.76 
4.92 
5.08 


6  15.23 


66.83 
66.94 
67.06 

67.17 
67.29 
67-41 

67.53 
67.65 
67.77 

67.89 
68.01 
68.13 

68.25 
68.37 
68.49 

68.61 
68.72 
68.84 

68.95 
69.07 
69.18 

69.29 
69.40 

69-51 

69.61 
69.71 
69.81 

69.91 
70.01 
70.10 

70.19 


Equation  of 

Time, 

to  be 
Subtracted 

from 
Apparent 

Time. 


6  18.05 

6  T9-54 

6  20.23 

6  20.10 

6  19.16 

6  17.41 

6  14.84 

6  11.45 

6  7.24 

6  2.20 

5  56.32 

5  49.62 


Diftfor 
X  Boor. 


0.078 
0,045 
0.01 1 

0.023 
0.057 
0.091 

0.125 
0.159 
0.193 

0.228 
0.262 
0.297 


5  42.09    0.332 

5  33.72  I  0.367 

5  24.52  !  0.402 

5  14.48 ;  0.436 

5  3.60    0.471 

4  51.88    0.506 

4.39.32  I  0.541 

4  25.93 !  0.576 

4  11.70  I   o.6u 


3  56.65 
3  40.78 
3  24.10 

3  6.61 
2  48.34 
2  29.32 

2  9-56 
I  49.07 
I  27.87 

I     6.00 


0.645 
0.679 
0.712 

0.744 
0.776 
0.807 

0.838 
0.868 
0.897 

0.925 


lan  time  of  samidiameter  paiaing  the  meridian  may  be  found  by  subtracting  0^.19  from  the  sidereal  time, 
prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  increasing. 
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AT  GREENWICH  MEAN  ] 

NOON. 

THE  SUN'S 

1 

o 
o 

2 

1 

S 
0 

i 
5 

Equation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

'  Diff.  for 
I  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Diff.  for 
I  Hoar. 

Apparent 
Declination. 

Diff.  for 
X  Hoar. 

Tues. 
Wed. 
Thur. 

I 
1 

3 

h      m       s 
14    23    16.44 
14    27.11.52 
14    31       7.41 

B 

9.778 
9.81  I 

Q.845 

0             •            n 

S.  14  14  43.5 

14  34     0.2 

.    14  53     2.7 

-48.48 
47.90 
47.30 

m       8 
16    18.08 
16    19.56 
16   20.23 

s 

0.078 
0.045 
0.01 1 

h      m       s 

14  39  34.53 
14  43  31.08 
14  47  27.64 

Frid. 
Sat. 

SUN. 

4 
5 
6 

H  35     4-IO 
14  39     1.60 
14  42  59.92 

9.879 
9.913 

9.947 

15  II  50.6 
15  30  23.4 
IS  48  40.8 

-  46.68 
46.04 
45.39 

16    20.09 
16    19.14 
16    17.38 

0.023 

0.057 
0.091 

14  51  24.19 
14  55  20.75 
14  59  17.30 

Moa. 
Tues. 
Wed. 

7 
8 

9 

14  46  59.05 
14  50  59.00 
14  54  59.78 

9.981 
10.015 
10.050 

16     6  42.3 
16  24  27.7 
16  41  56.4 

-44.72 
44.04 

43.33 

16    14.80 
16    11.40 
16      7.18 

0.125 
0.159 
0.193 

15     3  13.86 
15     7  10.41 
15  II     6.97 

Thur. 
Frid. 
Sat. 

10 
II 
12 

14  59     1-39 

15  3     3.83 
15     7     7.10 

10.084 
10.  1 19 
10.153 

16  59     8.0 

17  16     2.1 
17  32  38.3 

-42.61 
41.87 
41.12 

16      2.13 
15    56.25 
15    49.55 

0.228 
0.262 
a  297 

15  15     3.53 
15  19     0.08 
15  22  56.64 

SUN. '  13 
Mon.   :  14 

Tues.  1 15 

15  II   11.20 
15  15  16.13 
15  19  21.90 

10.188 
10.223 
10.258 

17  48  56.3 

18  4  55.6 
18  20  35.9 

-40.35 
39.57 
38.77 

15   42.01 

15    33.63 
15    24-42 

0.332 
0.367 
0.402 

15  26  53.20 
15  30  49.76 
15  34  46.31 

Wed. 
Thur. 
Frid. 

:6 

17 
18 

15  23  28.50 

15  27  35.94 
15  31  44.22 

10.292 
10.327 
10.362 

18  35  56.9 

18  50  58.3 

19  5  39.4 

-37.96 

37.13 
36.28 

15    14.37 
15      3.48 
14   51.76 

0.436 
0.471 
0.506 

15  38  42.87 
15  42  39-43 
15  46  35.98 

Sat. 

SUN. 

Mon. 

19 
20 

21 

15  35  53.35 
15  40     3.31 
15  44  14,10 

IO.-397 
10.431 
10.466 

19  20    0.0 
19  33  59.7 
19  47  38.3 

-  35.42 
34.54 
3365 

14    39.19 
14    25.78 

14  ^^'55 

0.541 
0.576 
0.61 1 

15  50  32.54 
15  54  29.09 
15  58  25.65 

Tues. 
Wed. 
Thur. 

22 
23 
24 

15  48  25.72 
15  52  38.15 
15  56  51.39 

10.500 

10.535 
10.568 

20    0  55.5 
20  13  50.9 
20  26  23.9 

-  32.75 
31.83 
30.90 

13  56.49 
13  40.62 
13  23.94 

0.645 
0.679 
0.712 

16     2  22.21 
16     6  18.77 
16  10  15.33 

Frid. 

Sat. 

SUN. 

^5 
26 
27 

16     I     5.43 
16     5  20.25 
16     9  35.83 

10.601 
10.633 
10.665 

20  38  34.3 

20  50  21.8 

21  I  46.0 

-  29.95 
28.99 
28.01 

13     6.46 
12  48.20 
12  29.17 

0.744 
0.776 
0.807 

16  14  11.88 
16  18     8.44 
16  22     5.00 

Mon. 
Tues. 
Wed. 

28 

29 
30 

16  13  52.15 
16  18     9.20 
16  22  26.96 

10.695 
10.725 
10.753 

21   12  46.5 
21  23  23.0 
21  33  35.3 

-  27.02 
26.01 
24.99 

12     9.40 
II  48.91 
II  27.71 

0.838^ 
0.868 
0.897 

16  26     1.55 
16  29  58.11 
16  33  5467 

Thur. 

31 

16  26  45.40 

10.782 

S.21  43  23.0 

-23.96 

II     5.83 

0.925 

16  37  51.23 

Note.— 1 

rhe  s 

rhe  s 

incr 

emidiameter  for  mc 
ign  -^  prefixed  to  tb 
easing. 

an  noon  m: 
e  hourly  ch 

ly  be  assumed  the  s 
ange  of  declination  i 

ame  as  tha 
ndicates  tht 

t  for  apparent 
It  south  declin 

noon, 
aions  are 

Diff.  for  I  Hour, 

+  9'.8565. 
(Table  HI.) 

184 


NOVEMBER,  1910. 


III. 


AT  GREENWICH  MEAN  NOON. 

^ 

i 

0 

1 

THE  SUN'S 

s 
•s 

1 

TRUE  LONGITUI«. 

Diff.  for 
I  Hour. 

LATITUD& 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
I  Hoar. 

Mean  Tfme 

of 

Sidereal  Noon. 

X 

r 

I 

2 

3 

305 
306 

307 

•            f             m 

218  II      52.7 

219  II      58.5 

220  12       6.2 

$            m 

II  25.1 
II   30.8 
"  38.3 

•> 
150.20 
150.28 
150.36 

•» 
+  0.38 
0.25 
+  0.12 

9.996  6270 
9.9965152 
9.996  4038 

-46.7 
46.5 
46-3 

h      m        8 

9  18  53.66 

9  14  57.75 
9  II      1.84 

4 
5 
6 

308 

309 
310 

221  12    15.6 

222  12    26.8 

223  12    39.6 

II  47.6 

11  58.6 

12  11.3 

150-43 
150.50 
150.57 

—  0.0 1 
0.13 
0.24 

9.996  2929 
9.996  1827 
9.9960731 

-46.1 
45.8 
45.5 

9     7     5.93 
9     3   10.02 
8  59  14.11 

7 
8 

9 

3" 
312 

313 

224  12    53.9 

225  13      9.8 

226  13    27.2 

"  25.5 
12  41.2 
12  58.4 

150.63 
150.69 
150.75 

—  0.32 
0.38 
0.42 

9-995  9643 
9-995  8564 
9-995  7495 

-45.2 
44.8 
44-3 

8  55  18.20 
8  51  22.29 
8  47  26.38 

lO 

II 

12 

314 
315 
316 

227  13    46.0 

228  14      6.3 

229  14    27.9 

13  I7-I 
13  37.2 

13  58.7 

150.81 
150.87 
150.93 

—  0.43 
0.40 
0.35 

9-995  6437 
9-995  5392 
9-995  4362 

-43-8 
43.2 
42.6 

8  43  30.47 
8  39  34-56 
8  35  38.65 

13 
15 

317 
318 

319 

230  14    51.0 

231  15  15-4 

232  15  41.3 

14  21.6 

14  45-9 

15  II-6 

150.99 
151.05 
151-11 

■—  0.25 

0.14 

—  0.02 

9.995  3348 
9-995  2352 
9.995  1376 

-41.9 
41.1 
40.2 

8  31  42.74 
8  27  46.83 
8  23  50.92 

i6 

17 
i8 

320 
321 
322 

233  16     8.6 

234  16  37.4 

235  17     7.9 

15  38.7 

16  7.4 

16  37-7 

151.17 
151.24 
151.30 

-f-  0.12 
0.25 
0.38 

9.9950421 

9-994  9488 
9.9948576 

-39-3 
38.4 

37-5 

8  19  55-OI 
8  15  59.10 
8  12     3.19 

»9 

20 
21 

323 
324 
325 

236  17  40.0 

237  18  13.7 

238  18  49.2 

17    9.6 

17  43.2 

18  18.6 

151-37 
151.44 
151.51 

+  0.50 
0.60 
0.67 

9.994  7686 
9.9946817 
9.994  5969 

-36.6 
35.8 
35-0 

8     8     7.28 

8     4  11-37 
8     0  15.45 

22 

23 
24 

326 

327 
328 

239  19  26.5 

240  20     5.4 

241  20  46.0 

18  55-7 

19  34-4 

20  14.8 

151.59 
151.66 
151.73 

+  0.70 
0.70 
0.68 

9-994  5140 
9-994  4329 
9.994  3535 

-34-2 
33.4 
32-7 

7  56  19.54 
7  52  23.63 
7  48  27.72 

25 
26 
27 

329 
330 

3ii 

242  21  28.3 

243  22  12.2 

244  22  57.6 

20  56.9 

21  40.6 

22  25.9 

151.80 
151.86 
151.92 

+  0.63 
0.55 

0-45 

9-994  2757 
9-994  1995 
9.994  1247 

-32.1 
31.5 
30.9 

7  44  31-80 
7  40  35.89 
7  36  39.98 

28 
29 
30 

332 

333 
334 

245  23  44.5 

246  24  32.8 

247  25  22.4 

23  12.6 

24  0.7 
24  50.2 

151.98 
152.04 
152.09 

+  0-33 

0.20 

+  0.07 

9.9940513 
9.993  9792 

9.993  9085 

-30.3 
29-7 
29.2 

7  32  44.07 
7  28  48.16 
7  24  52.25 

31 

335 

248  26  13.3 

25  40-9 

152.14 

—  0.07 

9.993  8391 

-28.7 

7  20  56.33 

Note*— The  i 

6<|l 

lumbers  id  column  X  c 
linoi  of  January  c^jo. 

orrespond  to  tb 

e  true  equk 

lox  of  Um  date;  in  column  A'  to  tJ 

be  mean 

Diff.  for  I  Hoar, 
—  9«.8296. 
(Table  11.) 
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GREENWICH 

MEAN   TIME. 

1 

THE 

MOON'S 

1 

•s 
1 

SEMIDIAMETEK. 

HORIZONTAL  PAJULLAX. 

Diff.  for 
X  Hour. 

UPPER  TRANSIT. 

AGE. 

Neon. 

liidnighi. 

Noon. 

54     9-9 
54    o-8 
53  56.7 

Diff.  (or 
I  Hour. 

MidniRbt 

Meridian  of 
Greenwich. 

Diff.  lor 
I  Hour. 

Noon. 

I 

2 

3 

14  47- 1 
14  44.6 

14  43.5 

H  45-7 
14   43.9 

H  43-5 

-0.48 

0.28 

—  0.06 

54     4-8 
53  58.1 
53  56.7 

-0.38 
-0.17 
+  0.06 

h       m 

6 
0     2.3 
0  46.1 

m 

1.79 
X.87 

d 
29.1 
0.4 
1.4 

4 
5 
6 

H  43-9 
14  46.0 
14  50.1 

14  44,7 
14  47.8 
14  52-9 

53  58.2 

54  5-9 
54  20.7 

+  0.19 
0.78 

54     1-2 
54  12.4 
54  3 10 

+  0.32 
o.6z 
0.95 

1  32.3 

2  21.0 

3  "-7 

1.98 
2.08 
2.15 

2-4 
4.4 

7 

8 

9 

14  56-2 

15  4-7 
15  155 

15      0'2 

15  9.8 

15    21.8 

54  43-3 

55  14-5 
55  54-2 

+  I.X2 
1.48 
1.83 

54  57-8 

55  33-3 

56  17.1 

+  1.30 
Z.66 
1.99 

4     3.6 
4  55-6 
546.8 

2.17 
2.15 
2.II 

5.4 
6.4 

7.4 

lO 

II 

12 

15  28.6 
15  43-3 
15  591 

15  35-8 

15  51-1 

16  6.9 

56  41.9 

57  36- 1 

58  33-9 

+  2.13 

a-35 
2.42 

57  8.4 

58  4-8 

59  2.9 

+  2.26 
2.41 
2.38 

6  36.7 

7  25.4 

8  13.6 

2.05 
2.01 
2.01 

8.4 

9.4 

10.4 

13 
15 

16  14.6 
16  28.6 
16  39.4 

16  21.9 

16  34-5 
16  43.1 

59  311 

60  22.4 

61  2.0 

+  2.29 
1.92 
1.3a 

59  57-9 

60  44.0 

61  15.6 

+  2.13 
1.65 
0.94 

9     2.2 

9  52.4 
10  45.6 

2.05 
2.14 
2.29 

II.4 
12.4 
13.4 

i6 

17 
i8 

16  45.5 
16  46.2 
16  41.2 

16  46.6 
16  44.4 
16  36.9 

61  24.5 
61  26.8 
61     8.7 

+  0.53 

-0.34 

1.15 

61  28.3 
6i  20.2 
60  52.7 

+  O.IO 

-0.76 
1.49 

11  42.7 

12  44.2 

13  48.8 

2.47 
2.64 
2.72 

14.4 
15.4 

16.4 

19 

20 
21 

16  31.4 
16  18.2 
1 6     3.0 

16  25.2 
16  10.7 
15  55-2 

60  32.8 

59  44-1 
58  48.4 

-1.80 
2.21 
2.38 

60     9.7 
59  16.8 
58  19-7 

-2.03 
2.32 
2.39 

14  53-9 

15  564 

16  54.2 

2.68 
2.52 
2.29 

17.4 
18.4 

19.4 

22 
23 

24 

15  47-4 
15  32.6 
15  19-3 

15  39-8 
15  25.7 
15  13-4 

57  5I-I 
56  56-7 
56     7-9 

-2.35 
2.16 
1.88 

57  23.3 
56  3 1-4 
55  46-3 

-2.27 

2.03 

1.72 

17  46.5 

18  34.0 

19  17-8 

2.08 
1.89 
1.77 

20.4 
21.4 
22.4 

25 
26 

27 

15     8.1 
14  59.0 
14  52.3 

15     3-3 
H  55-4 
14  49.6 

55  26.7 
54  53-7 
54  28.7 

-  J-55 
1.21 
0.88 

55     9-2 
54  40-2 
54  I9-I 

-1.38 
1.04 

0.72 

19  59.2 

20  39-5 

21  19.7 

1.69 
1.67 
1.69 

23.4 
24.4 
25-4 

28 
29 

30 

3X 

14  47-5 
14  44.7 

14  43-5 
14  43.8 

14  45-9 
14  43-9 

14  43-4 
14  44.4 

54  "-4 
54     0-9 
53  56.5 
53  57-6 

-0.58 

0.31 

—  0.07 

+  0.15 

54     5-3 
53  58.0 

53  564 

54  o-o 

-0.44 

-o.i8 
+  0.05 
+  0.25 

22     0.9 

22  43.9 

23  29.4 
6 

1.75 
1.84 
X.95 

•    • 

26.4 

27.4 
28.4 
29.4 

32 

H  45-4 

14  46.8 

54     3-7 

+  0.36 

54     8-6 

+  0.46 

0  17.4 

2.05 

0.6 
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GREENWICH 

MEAN 

TIME. 

1 

THE  MOON'S  RIGHT  ASCENSION   AND  DECLINATION.                                    1 

Hour. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Hour. 

RiRht 

Diff.  for 

Declinatioa 

Diff.  for  : 

Ascension. 

z  Minute. 

I  Minute. 

Ascension. 

I  Minute. 

X  Minate.  ) 

T 

UESDA 

Y   I. 

THURSDAY  3. 

h 

m 

s 

8 

0 

" 

- 

b 

m        s 

B 

^     • 

' 

•• 

1 

O 

14 

I 

3.76 

I.831S 

S.  10  39 

21.5 

I a. 68a 

0 

15 

32    10.39 

1.9789 

S.19 

43 

29.3 

9.678 

I 

14 

2 

53.73 

X.8339 

10  52 

I.I 

12.638 

I 

15 

34     9.24 

1.9828 

19 

53 

7.5 

9.596    I 

2 

14 

4 

43.83 

1.8360 

II     4 

38.1 

12.594 

2 

15 

36     8.33 

1.9867 

20 

2 

40.8 

9-5«3 

3 

14 

6 

34-05 

1. 8381 

II   17 

12.4 

12.549 

3 

15 

38     7.64 

1.9905 

20 

12 

9.0 

9-4*8 

4 

14 

8 

24.40 

1.8403 

II  29 

44.0 

12.503 

4 

15 

40     7.19 

1.9944 

20 

21 

32.2 

9-343 

5 

14 

10 

14.89 

I. 84*7 

II  42 

12.8 

12.456 

5 

15 

42     6.97 

1.9983 

20 

30 

50.2 

9.258 

6 

14 

12 

5.52 

1.8450 

11   54 

38.7 

12.408 

6 

15 

44     6.99 

a.  0023 

20 

40 

3.1 

9-171 

7 

14 

13 

56.29 

1.8473 

12     7 

1.7 

«a.359 

7 

15 

46     7.24 

a. 0061 

20 

49 

10.7 

9.063 

8 

14 

15 

47.20 

1.8497 

12   19 

21.8 

12.310 

8 

15 

48     7.72 

2.0100 

20 

58 

13.1 

8.995 

9 

14 

17 

38.25 

1.8323 

12  31 

38.9 

ia.a6o 

9 

15 

50     8.44 

2.0140 

21 

7 

10. 1 

8.905 

lO 

14 

19 

29.46 

1.8548 

12  43 

53.0 

la.azo 

10 

15 

52     9.40 

a.oi8o 

21 

16 

1.7 

8.8X5    1 

II 

14 

21 

20.82 

X.8573 

12  56 

4.1 

12.158 

II 

15 

54   10.60 

a. 0220 

21 

24   47.9  1.      8.725    II 

12 

14 

23 

12.33 

1.8598 

13    .8 

12.0 

i2.ro6 

12 

15 

56   12.04 

2.0960 

21 

33 

28.7 

8.634    1 

13 

14 

25 

4.00 

1.8625 

13  20 

16.8 

xa.053 

13 

15 

58   13.72 

2.0299 

21 

42 

4.0 

8.54X 

14 

14 

26 

55.83 

1.8652 

13  32 

18.3 

n.998 

14 

16 

0   15.63 

a.0338 

21 

50 

33.6 

8.448 

15 

14 

28 

47.82 

X.8679 

13  44 

16.6 

11.943 

15 

16 

2   17.78 

2.0378 

21 

58 

57.7 

8.354 

i6 

14 

30 

39.98 

1.8708 

13  56 

11.5 

11.888 

16 

16 

4  20.17 

2.0418 

22 

7 

16.1 

8.359 

17 

14 

32 

32.31 

1.8735 

14     8 

3.1 

11.832 

17 

16 

6  22.80 

2.0458 

22 

15 

28.8 

8.X64 

i8 

14 

34 

24.80 

1.8763 

14  19 

51.3 

".774 

18 

16 

8  25.67 

2.0498 

22 

23 

35.8 

8.06B 

19 

14 

36 

17.47 

1.8793 

14  31 

36.0 

11.716 

19 

16 

10  28.77 

2.0538 

22 

31 

36.9 

7.970 

20 

14 

38 

10.32 

1.8823 

14  43 

17.2 

11.658 

20 

16 

12  32.12 

a.0578 

22 

39 

32.2 

7.873 

21 

14 

40 

3.35 

X.8853 

14  54 

54.9 

11.598 

21 

16 

14  35.70 

a. 0617 

22 

47 

21.6 

7.773 

22 

14 

41 

56.56 

1.8883 

15     6 

29.0 

11.538 

22 

16 

16  39-52 

a. 0657 

22 

55 

5.0 

7.673 

23 

14 

43 

49.95 

WE 

I.8913 

DNESD 

S.15   17 
AY  2. 

59.4 

11.476 

23 

16 

18  43.58 

] 

a.0696 
FRIDAY 

S.23 

^   4. 

2 

42.4 

7.573 

O 

14 

45 

43.52 

1.8944 

S.15  29 

26.1 

11.414 

0 

16 

20  47.87 

a. 0735 

S.23 

10 

13.8 

7.473 

I 

14 

47 

37.28 

1.8976 

15  40 

49.1 

11.35X 

I 

16 

22  52.40 

a. 0775 

23 

17 

39.1 

7.371 

2 

14 

49 

31.23 

1.9008 

15  52 

8.2 

11.287 

2 

16 

24  57.17 

a.0814 

23 

24 

58.3 

7.a68 

3 

14 

51 

25.38 

1.9039 

16     3 

23.5 

11.333 

3 

16 

27     2.17 

a. 0853 

23 

32 

11.3 

7.165 

4 

14 

53 

19.72 

1.9072 

16   14 

34.9 

11.158 

4 

16 

29     7.41 

a.  0893 

23 

39 

18. 1 

7.06X 

5 

14 

55 

14.25 

1.9106 

16  25 

42.4 

11. 092 

5 

16 

31   12.88 

a.  093a 

23 

46 

18.6 

6.956 

6 

14 

57 

8.99 

1.9140 

16  36 

45.9 

11. 025 

6 

16 

33   18.59 

a.  0970 

23 

53 

12.8 

6.851 

7 

14 

59 

3.93 

1.9x73 

16  47 

45.4 

10.957 

7 

16 

35  24.52 

2.1008 

24 

0 

0.7 

6.745 

8 

15 

0 

59.07 

1.9208 

16  58 

40.7 

10.888 

8 

16 

37  30.69 

2.1047 

24 

6 

42.2 

6.638 

9 

15 

2 

54-42 

1.9*42 

17     9 

31.9 

10.818 

9 

16 

39  37.08 

a. 1084 

24 

13 

17.2 

6.5«9 

lO 

15 

4 

49.97 

1.9276 

17    20 

18.9 

XO.748 

10 

16 

41  43.70 

2.X122 

24 

19 

45-7 

6.430  1 

II 

15 

6 

45.73 

1.9311 

17    31 

1.7 

10.677 

11 

16 

43  50.55 

a.ii6i 

24 

26 

7.6 

6.311 

12 

15 

8 

41.70 

1.9346 

17    41 

40.1 

10. 604 

12 

16 

45  57.63 

2.1198 

24 

32 

23.0 

6. 303 

13 

15 

10 

37.88 

1.9382 

17    52 

14.2 

10.53a 

13 

16 

48     4.93 

2.1235 

24 

38 

31.8 

6.091 

14 

15 

12 

34.28 

1.9418 

18      2 

44.0 

10.459 

14 

16 

50  13.45 

2.1272 

24 

44 

33-9 

5.979 

15 

15 

14 

30.89 

1.9453 

18    13 

9.3 

10.384 

15 

16 

52  20.19 

a. 1308 

24 

50 

293 

5.868 

i6 

15 

16 

27.72 

I. 9491 

18    23 

30.1 

20.309 

16 

16 

54  28.15 

a. 1345 

24 

56 

18.0 

5.755 

17 

15 

18 

24.78 

i.95«7 

18  33 

46.4 

10.233 

17 

16 

56  36.33 

2.13S1 

25 

I 

59.9 

5.641 

i8 

15 

20 

22.05 

1.9563 

18  43 

58.1 

10.157 

18 

16 

58  44.72 

a. 1418 
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21 

15  14  14.95 

1.^33         18    II       9.2 

10.376 

3)     First  Quarter 9  17  29.4 

22 
23 

15   16   11.66 
15   18     8.60 

1.9471          18    21    29.5 

1.9509  iS.  18  31  45.4 

10.30a 
10.227 

0     Full  Moon 
C      Last  Quartei 

16    1*2    ^cn   II 

f 23 

6    13.4   1 

WE 

DNESDAV  30. 

O 

I 

15  20     5.77 
15  22     3.18 

1.9548  ;s.i8  41  56.7 
1.9588 ,    18  52    3.5 

10. 151 
10.075- 

2 

15  24     0.83 

1.9628 1    19    2    5.7 

9.998 

3 

15  25  58.71 

1.9668 

19   12      3.2 

9.919 

d      h 

4 

15  27  56.84 

1.9708 

19  21    56.0 

9.841 

C     Apogee Nov.     3     6.2 

5 

15  29  55.20 

1.9748 

19  31   44.1 

g.761 

a      Perigee .     16  14,8 

6 

15  31  53.81 

1.9788 

19  41    27.3 

9.680 

a      Apogee 30     7.0 

7 

15  55  52.66 

1.9829     19  51    5.7 

9.598 

8 
9 

15  35  51.76 
15  37  51.10 

1.9870 

20     0  39.1 
20   10     7.6 

9.516 

1.9911 

9-433 

lO 

15  39  50.69 

1.9952 

20   19  31. 1 

9.349 

II 

15  41   50.52 

1.9993 

20  28  49.5 

9.263 

12 

15  43  50.60 

2.0034 

20  38     2.7 

9.178 

13 

15  45  50.93 

2.0076 

20  47   10.8 

9.091 

H 

15  47  5^.51 

a.oii8 

20  56   13.6 

9.003 

15 

15  49  52.34 

2.0159 

21       5    11.2 

8.916 

, 

i6 

15  51   5342 

,.«« 

21    14      3.5 

8.8a6 

17 

15  53  54.76 

a.oa43 

21    22    50.3 

8.735 

i8 

15  55  56.34 

2.0283 

21    31    31.7 

8.645 

19 

15  57  58.18 

a. 0328 

21    40      7.7 

8.553 

20 

16     0     0.27 

2.0369  i      21    48   38.1 

8.460 

21 

16     2     2.61 

2.04x1  1      21    57      2.9 

8.367 

22 

16     4     5.20 

a.0453  1      22      5    22.1 

8.273 

23 

16     6     8.04 

2.0495  ■      22    13    35.6 

8.178 

24 

16     8  II. 14 

a.0538  'S.2«    21    43.4 

8.08a 

I9I0- 
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XIIL 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCE& 

Name  and  Direction 
of  Object. 

Noon. 

P.  L. 

of 
Diff. 

Illh 

P.  L. 

of 
Diff. 

Vlh 

P.  L. 

of 
Diff. 

IXh 

1 

P.  L. 

of      1 
Diff. 

o         #          w 

9       *       ff 

e         t 

" 

0                 •                 M 

3 

Sun 

W. 

15  20  44 

3463 

16   41    49 

3463 

18      2 

54 

34<^ 

19        23         58 

3463 

Fomalhaut 

E. 

96   2Z   52 

5*47 

94  57  38 

3246 

93  32 

23 

3^47 

92     7     9 

3247 

a  Pegasi 

E. 

XI5    18      0 

3551 

113  58  32 

3541 

112  38 

53 

353a 

III   19     4 

35«3 

4 

Sun 

W. 

26      9   27 

346X 

27  30  35 

3460 

28  51 

44 

3459 

30  12  54 

3457 

Fomalhaut 

E. 

85      I      0 

3347 

83  35  47 

3*48 

82  10 

35 

3*48 

80  45  23 

3248 

a  Pegasi 

E. 

104  37  47 

3488 

103   17     9 

3482 

loi  56 

25 

3477 

100  35  35 

3472 

5 

Sun 

W. 

36  59  18 

3445 

38  20  43 

344a 

39  42 

12 

3438 

41     3  45 

3435 

Fomalhaut 

E. 

73  39  25 

3949 

72  14  14 

3250 

70  49 

4 

3350 

69  23  54 

3251 

a  Pegasi 

E. 

93  50     4 

3450 

92  28  44 

3446 

91     7 

20 

3442 

89  45  51 

3439 

6 

Sun 

W. 

47  52  40 

34" 

49  14  44 

3405 

50  36 

55 

3399 

51  59  13 

339Z  i 

Fomalhaut 

E. 

62  18  14 

3*54 

60  53     9 

3*56 

59  28 

5 

3358 

58     3     4 

3259{ 

a  Pegasi 

E. 

82  57  37 

3425 

81  35  49 

3423 

80  13 

58 

3421 

78  52     5 

34x9 

Saturn 

E. 

121     0  32 

3004 

119  30  24 

2998 

118     0 

9 

9993 

116  29  47 

•9B7 

1 

7 

Sun 

W. 

58  52  45 

3353 

60  15  55 

3344 

61  39 

15 

3335 

63     2  46 

3325  1 

Fomalhaut 

E. 

50  58  36 

3276 

49  33  56 

3281 

48     9 

22 

3887 

46  44  55 

329s! 

a  Pegasi 

E. 

72     2  15 

3414 

70  40  14 

S414 

69  18 

13 

3414 

67  56  12 

34x5 

Saturn 

E. 

108  55  57 

a95i 

107  24  44 

2943 

105  53 

20 

2935 

104  21  45 

•926 

a  Arietis 

E. 

113  47  25 

3075 

112  18  45 

3065 

no  49 

52 

3054 

109  20  46 

3044, 

8 

Sun 

W. 

70     3  20 

3270 

71  28     6 

3258 

72  53 

7 

3245 

74  18  22 

3232 

Fomalhaut 

E. 

39  45  36 

3361 

38  22  35 

3382 

36  59 

58 

3407 

35  37  49 

3436 

a  Pegasi 

E. 

61     6  38 

3430 

59  44  55 

3435 

58  23 

18 

3442 

57     I  48 

3450 

Saturn 

E. 

96  40  52 

0876 

95     8     2 

2865 

93  34 

58 

2853 

92     I  39 

as*. 

a  Arietis 

E. 

loi  51  56 

2987 

100  21  '27 

2975 

98  50  43 

2963 

97  19  43 

9950 

9 

Sun 

W. 

81  28  42 

3x61 

82  55  38 

3145 

84  22 

53 

3129 

85  50  27 

3x13 

a  Pegasi 

E. 

50  17  17 

3518 

48  57   13 

3540 

47  37 

55 

3564 

46  18  19 

3592 

Saturn 

E. 

84  II     I 

«776 

82  36     2 

2762 

81     0 

44 

2747 

79  25     7 

2732 

a  Arietis 

E. 

89  40  39 

a883 

88     7  59 

2869 

86  35 

0 

2855 

85     I  43 

2840^ 

Aldebaran 

E. 

120     0  51 

3846 

118  27  23 

a83i 

116  53 

35 

281S 

115  19  27 

2799 

lO 

Sun 

W. 

93   13  20 

3027 

94  42  59 

3009 

96   13 

0 

2990 

97  43  25 

2972 

Saturn 

E. 

71  21   57 

a654 

69  44   15 

2637 

68     6 

10 

8620 

66  27  42 

2603 

a  Arietis 

E. 

77  10  30 

«765 

75  35   16 

2749 

73  59 

41 

2734 

72  23  46 

2718 

Aldebaran 

E. 

107  23  25 

2716 

105  47     6 

2698 

104   10 

23 

2681 

102  33  17 

2663 

II 

Sun 

W. 

105  21   27 

2875 

106  54   18 

2855 

108  27 

35 

2835 

no     I   17 

2815 ! 

a  Aquilae 

W. 

46  53   17 

4453 

47  57  51 

4333 

49     4 

13 

422, 

50  12  19 

4118  j 

Saturn 

E. 

58     9  26 

2515 

56  28  33 

2496 

54  47 

13 

2477 

53     5  28 

2459 

a  Arietis 

E. 

64  18  57 

2640 

62  40  56 

2625 

61      2 

35 

2610 

59  23  53 

2595 

Aldebaran 

E. 

94  21  42 

8572 

92  42     9 

2553 

91     2 

9 

2534 

89  21  44 

25x5 

12 

Sun 

W. 

117  56  26 

2713 

119  32  49 

2693 

121     9 

38 

2673 

122  46  55 

2653 

a  Aquilae 

W. 

56  15  53 

3696 

57  32  44 

3628 

58  50 

48 

3563 

60  10     3 

5501 

Saturn 

E. 

44  30     8 

2366 

42  45  44 

2347 

41     0 

53 

2328 

39  15  35 

2310 

a  Arietis 

E. 

51     5  29 

2528 

49  24  55 

2516 

47  44 

4 

2506 

46     2  58 

2497 

Aldebaran 

E. 

80  53     5 

-• 

79   10     3 

2404 

77  26 

34 

8386 

75  42  39 

2368 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

F 

Name  and  Direction 
of  Object. 

Midnight. 

P.  L. 

of 
Diff. 

XVh 

p.  L, 

of 
Diff. 

XVIIIh 

P.  L. 

of 
Diff. 

XXIh 

P.  L. 

of 
Diff. 

•                 »              M 

e         t        tt 

0                 t              M 

9          >        m 

3 

Sun 

W. 

20  45     3 

3463 

22      6      8 

3463 

23        27        13 

3462 

24    48    20 

34fa 

Fomalhaut 

E. 

90  41   55 

3247 

89  16  41 

3247 

87       51        27 

3«47 

86  26  13 

3«47 

a  Pegasi 

E. 

109  59     5 

3515 

108  38  58 

3507 

107        18       42 

3500 

105  58  18 

3494 

4 

Sun 

W. 

31  34     6 

3455 

32  55  20 

3453 

34  16  36 

3450 

35  37  56 

3448 

Fomalhaut 

E. 

79    20    II 

3348 

77  54  59 

3248 

76  29  48 

3248 

75     4  36 

3249 

a  Pegasi 

E. 

99  14  39 

3467 

97  53  38 

3462 

96  32  31 

3458 

95  11  20 

3454 

5 

Sun 

W. 

42  25  22 

3431 

43  47     4 

3427 

45     8  50 

3422 

46  30  42 

3416 

Fomalhaut 

E. 

67  58  45 

3«5i 

66  33  36 

3252 

65     8  28 

3253 

63  43  21 

3255 

a  Pegasi 

E. 

88  24  19 

3436 

87     2  43 

3433 

85  41     4 

3431 

84  19  22 

3428 

6 

Sun 

W. 

53  ai  39 

3385 

54  44  12 

3378 

56     6  54 

3370 

57  29  45 

3362 

Fomalhaut 

E. 

56  38     4 

3261 

55  13     6 

3264 

53  48  12 

3267 

52  23  22 

3271 

a  Pegasi 

E. 

77  30  10 

34x7 

76     8  13 

34x6 

74  46  15 

3415 

73  24  15 

3415 

Saturn 

E. 

114  59  18 

0980 

113  28  41 

2973 

"I  57  55 

2966 

no  27     0 

2959 

7 

Sun 

W. 

64  26  28 

3315 

65  50  22 

3305 

67  14  28 

3294 

68  38  47 

3282 

Fomalhaut 

E. 

45  20  38 

3304 

43  56  31 

3315 

42  32  37 

3328 

41     8  58 

3343 

a  Pegasi 

E. 

66  34  12 

3416 

65  12  14 

3419 

63  50  18 

3422 

62  28  26 

3426 

Saturn 

E. 

102  49  59 

3916 

lOI    18      I 

2907 

99  45  51 

2897 

98  13  28 

2887 

a  Arietis 

E. 

107  51  28 

3033 

106  21  56 

3022 

104  5a  10 

3010 

103  22  10 

2999 

8 

Sun 

W. 

75  43  53 

3219 

77     9  40 

3205 

78  35  43 

3190 

80     2     4 

3176 

Fomalhaut 

E. 

34  16   13 

3471 

32  55  16 

3512 

31  35     5 

3562 

30  15  49 

3622 

a  Pegasi 

E. 

55  40  28 

3460 

54  19  19 

3471 

52  58  22 

3484 

51   37  41 

3500 

Saturn 

E. 

90  28     4 

2828 

88  54  13 

2816 

87  20     6 

2803 

85  45  42 

2790 

a  Arietis 

E. 

95  43  27 

2937 

94  16  55 

2924 

92  45     7 

291  z 

91   13     2 

2897 

9 

Sun 

W. 

87  18  20 

3096 

88  46  34 

3080 

90  15     8 

3063 

91  44     3 

3045 

a  Pegasi 

E. 

44  59  36 

3625 

43  41  29 

3663 

42  24     3 

3706 

41     7  26 

3754 

Saturn 

E. 

77  49  10 

V17 

76  12  53 

2702 

74  36   16 

2686 

72  59  17 

2670 

a  Arietis 

E. 

83  28     7 

2825 

81  54  12 

2810 

80  19  58 

2795 

78  45  24 

2780 

Aldebaran 

E. 

"3  44  58 

2783 

112  10     8 

2766 

110  34  56 

2750 

108  59  22 

2733 

10 

Sun 

W. 

99  14   13 

9953 

100  45  25 

2934 

102  17     I 

2914 

103  49     2 

2895 

Saturn 

E. 

64  48  51 

2586 

63     9  37 

2368 

61  29  58 

2550 

59  49  54 

2533 

a  Arietis 

E. 

70  47  30 

2702 

69  10  53 

2687 

67  33  55 

2671 

65  56  36 

2656 

Aldebaran 

E. 

100  55  47 

2645 

99  17  53 

2626 

97  39  34 

2608 

96     0  50 

2591 

II 

Sun 

W. 

III   35  26 

2795 

113   10     I 

2775 

114  45     2 

2754 

116  20  30 

2733 

a  Aquilse 

W. 

5^   22     3 

4023 

52  33  20 

3933 

53  46     7 

3848 

55     0  19 

3769 

Saturn 

E. 

51  23  17 

2441 

49  40  40 

2422 

47  57  36 

2403 

46  14     5 

2384 

a  Arietis 

E. 

57  44  50 

2580 

56     5  27 

2566 

54  25  46 

2553 

52  45  46 

2540 

Aldebaran 

E. 

87  40  52 

3497 

85  59  35 

2478 

84  17  51 

2460 

82  35  41 

«4«i 

12 

Sun 

W. 

124  24  38 

2633 

126     2  48 

2613 

127  41   25 

2593 

129  20  30 

2574 

a  Aquilae 

W. 

61  30  26 

3444 

62  51  53 

3391 

64  14  20 

3340 

65  37  45 

3192 

Saturn 

E. 

37  29  50 

2292 

35  43  39 

2274 

33  57     I 

2256 

32     9  57 

2238 

a  Arietis 

E. 

44  21   40 

2489 

42  40  II 

2483 

40  58  34 

2479 

39  16  52 

2476 

1 

Aldebaran 

E. 

73  58   18 

2350 

72  13  31 

2332 

70  28  18 

2315 

68  42  40 

2298 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1.- 

P.  L. 

P.  L. 

P.  L. 

P.  L. 

Name  and  Direction 

Noon. 

of 

III»» 

of 

Vlh 

of 

IXh 

of 

of  Object 

Diff. 

Dtflf. 

Diff. 

DilL 

O           f           n 

a           r           rf 

a          »          m 

0           r 

•♦ 

13 

a  Aquilae 

W. 

67     2     7 

3847 

68  27  21 

3*)5 

69  53  24 

3165 

71      20 

15 

3137 

Fomalhaut 

W. 

32  48     6 

3836 

34  21   21 

2786 

35  56     7 

3722 

37  32 

18 

2663  . 

Saturn 

E. 

30  22  26 

9221 

28  34  29 

9204 

26  46     8 

3x88 

24  57 

22 

ai73 

Aldebaran 

E. 

66  56  38 

3281 

65   10   II 

226s 

63  23  20 

2349 

61   36 

5 

«34 

Pollux 

E. 

no  54  59 

s»43 

109     7  36 

2225 

107   19  46 

9908 

105  31 

30 

2x91 

14 

a  Aquilae 

SV. 

78  44  57 

«975 

80   15  41 

•951 

81   46  55 

2929 

83   18 

37 

•909 

Fomalhaut 

W. 

45  50  35 

2445 

47  33     6 

241X 

49   16  25 

2380 

51     0 

29 

935a 

a  Pegasi 

W. 

32  13  II 

3869 

33  27     2 

3688 

34  44     2 

3529 

36     3 

54 

3391 

Aldebaran 

E. 

52  34  26 

2166 

50  45     7 

«55 

48  55  31 

2x45 

47     5 

39 

9136 

Pollux 

E. 

96  24     0 

ana 

94  33  19 

2098 

92  42   17 

3085 

90  50 

54 

9071 

15 

a  Aquilae 

W. 

91     2  29 

1843 

92  36     I 

2836 

94     9  42 

9831 

95  43 

29 

«B99 

.  Fomalhaut 

W. 

59  50     7 

M39 

61  37  36 

2222 

63  25  31 

9906 

65  13 

50 

S199 

a  Pegasi 

W. 

43   17  33 

2906 

44  49  44 

2838 

46  23  22 

2779 

47  58 

18 

9725 

Aldebaran 

E. 

37  53  26 

aio8 

36     2  39 

2109 

34   II   53 

2XIX 

32  21 

10 

9115 

Pollux 

E. 

81   29     8 

20.5 

79  35  56 

9005 

77  42  30 

X996 

75  48 

50 

1988 

Regulus 

E  . 

117  49  35 

2031 

115  56  49 

2020 

114     3  46 

20XX 

112  10 

29 

•003 

i6 

a  Aquilse 

W. 

103  32     5 

a855 

105     5  22 

2868 

106  38  22 

2884 

108  II 

I 

•9<H 

Fomalhaut 

W. 

74  ao    4 

214 1 

76  10     I 

2135 

78     0     7 

9130 

79  50 

20 

9X96 

a  Pegasi 

W. 

56     8  33 

a33a 

57  49     2 

2504 

59  30     9 

9480 

61   II 

50 

9460 

Saturn 

W. 

14  33     0 

1949 

16  27  55 

1944 

18  22  58 

1940 

20   18 

7 

1937 

Pollux 

E. 

66  17  47 

1961 

64  23  II 

1958 

62  28  31 

1956 

60  33 

47 

1954 

Regulus 

E. 

102  41   16 

1974 

100  47     0 

1970 

98  52  39 

1967 

96  58 

13 

1966 

17 

Fomalhaut 

W. 

89     2  14 

2126 

90  52  33 

2x30 

92  42  46 

2x35 

94  32 

52 

9x41 

1  a  Pegasi 

W. 

69  46   14 

«395 

71  29  56 

2389 

73   13  47 

2385 

74  57 

43 

9383 

Saturn 

W. 

29  54  27 

1939 

3»  49  38 

194a 

33  44  44 

X946 

35  39 

44 

1951 

a  Arietis 

W. 

26     8  10 

2386 

27  52     5 

2339 

29  37     8 

23OX 

31   23 

7 

2970 

Pollux 

E. 

50  59  58 

i960 

49     5  20 

1963 

47   10  48 

X968 

45  16 

23 

1973 

Regulus 

E. 

87  25  54 

1971 

85  31  34 

1974 

83  37   19 

1979 

81  43 

II 

1984 

i8 

Fomalhaut 

W. 

103  40  31 

2x88 

105  29   17 

2201 

107   17  43 

92X5 

109     5 

48 

2930 

a  Pegasi 

W. 

83  37  29 

2395 

85  21   10 

2403 

87     4  41 

34x2 

88  47 

59 

9493 

Saturn 

W. 

43   12  22 

1987 

47     6   17 

1996 

48  59  57 

90Q6 

50  53 

22 

90x7 

a  Arietis 

W. 

40  21    17 

2198 

42     9  48 

2194 

43  58  24 

2193 

45  47 

2 

9x93 

Pollux 

E. 

35  46  55 

2013 

33  53  41 

2023 

32     0  43 

9034 

30     8 

2 

9046 

Regulus 

E. 

72  14  58 

2022 

70  21   58 

3032 

68  29   13 

9042 

66  36 

45 

«>53 

19 

a  Pegasi 

W. 

97  20     7 

a494 

99     I  a8 

25x2 

100  42  24 

2533 

102    22 

52 

2554 

Saturn 

W. 

60  15  53 

2080 

62     7  22 

9094 

63  58  30 

9109 

65  49 

15 

3134  j 

a  Arietis 

W. 

54  49   13 

2220 

56  37   10 

2230 

58  24  53 

9340 

60    12 

21 

9950 

Aldebaran 

W. 

24  27  35 

9294 

26  13  44 

9285 

28     0     6 

3280 

29   46 

35 

3979 

Regulus 

E. 

57  19     8 

2120 

55  28  40 

9136 

53  38  36 

2x53 

51    48 

57 

3X69 

Spica 

E. 

III  21  47 

21x4 

109  31     9 

2x28 

107  40  52 

2x43 

105    50 

58 

9158 

Jupiter 

E. 

120  II     2 

2x61 

118  21  35 

2x75 

116  32  29 

2190 

114  43 

46 

9906 

20 

Saturn 

W. 

74  57     2 

2206 

76  45  20 

9223 

78  33   13 

334X 

80  ao 

40 

a959 

a  Arietis 

w. 

69     5  II 

8319 

70  50  43 

2534 

72  35  53 

9350 

74  20 

40 

9366 

Aldebaran 

w. 

38  37  59 

2312 

40  23  41 

2323 

42     9     7 

2335 

43  54 

16 

2348 

Regulus 

E. 

42  47     6 

2360 

41     0     7 

9280 

39  13  37 

2300 

37  27 

37 

3331 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

it 

P.  L. 

P.  L. 

P.  L 

P.L. 

Name  and  Direction 

Midnight 

of 

xvi» 

of 

XVIIIh 

of 

XXIb 

of 

p 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

e         '         « 

0          t          m 

o            t           - 

e         1 

m 

13 

a  Aquilae 

W. 

72  47  52 

309a 

74   16   II 

3060 

75  45     9 

3030 

77  14 

45 

3001 

Fomalhaut 

W. 

39     9  47 

a6x8 

40  48  26 

2564 

42  28   II 

25«o 

44     8 

56 

a48x 

Saturn 

E. 

23     8   II 

ai56 

21   i8  37 

814X 

19  28  40 

ax27 

17  38 

22 

21x3 

Aldebaran 

E. 

59  48  28 

8319 

58     0  28 

8204 

56  12     7 

819X 

54  23 

26 

2178 

Pollux 

E. 

103  42  49 

ai74 

loi   53  43 

8158 

TOO       4    12 

3X43 

98   14 

18 

3X87 

14 

a  Aquilse 

W. 

84  50  44 

889a 

86  23   13 

2877 

87    56       2 

8863 

89  29 

8 

2853 

Fomalhaut 

W. 

52  45   13 

8386 

54  30  35 

2300 

56   16  34 

2278 

58     3 

6 

8258 

a  Pegasi 

W. 

37  26  21 

3*69 

38  51     9 

3161 

40  18     5 

3065 

41  46 

57 

298X 

, 

Aldebaran 

E. 

45  15  34 

8127 

43  25   16 

8I20 

41   34  47 

21x5 

39  44 

10 

2x10 

Pollux 

E. 

88  59   10 

8058 

87     7     6 

8O46 

85   14  44 

2035 

83  22 

4 

2035 

15 

a  Aquilse 

W. 

97   17   19 

2889 

98  51     9 

8838 

100  24  55 

3837 

loi   58 

35 

2845 

1 

Fomalhaut 

W. 

67     2  30 

2179 

68  51   29 

2x67 

70  40  46 

2157 

72  30 

18 

2x48 

a  Pegasi 

W. 

49  34  25 

8677 

51    II   36 

2634 

52  49  45 

2596 

54  28 

46 

2562 

Aldebaran 

E. 

30  30  33 

2123 

28  40     8 

2x36 

26  50     4 

2154 

25     0 

27 

2176 

Pollux 

E. 

73  54  57 

1981 

72     0  53 

1975 

70     6  39 

X970 

68   12 

17 

1965 

Regulus 

E. 

no  17     0 

1996 

108  23   19 

1989 

106  29  27 

1983 

104  35 

26^      I97«    1 

16 

a  Aquilse 

W. 

109  43   15 

2927 

III   15     0 

2952 

112  46   13 

298X 

114  16 

49 

30x6 

Fomalhaut 

W. 

81  40  39 

2124 

83  31     2 

2133 

85  21   26 

3X22 

87   II 

51 

3x23 

a  Pegasi 

W. 

62  53  59 

Ui2 

64   36  33 

3426 

66   19  30 

2414 

68     2 

45 

2404 

Saturn 

W. 

22   13  21 

1935 

24     8  38 

1935 

26     3  55 

1935 

27  59 

12 

J936 

Pollux 

E. 

58  39     0 

1953 

56  44   12 

1954 

54  49  26 

1955 

52  54 

41 

1957 

Regulus 

E. 

95     3  45 

1965 

93     9  15 

1965 

91    14  46 

X966 

89  20 

18 

X968, 

17 

Fomalhaut 

W. 

96  22  49 

8I48 

98   12  35 

2157 

100     2     9 

3x66 

loi   51 

28 

8x76 

a  Pegasi 

W. 

76  41  43 

238a 

78  25  44 

2383 

80     9  43 

2385 

81   53 

39 

2389 

Saturn 

W. 

37  34  36 

1956 

39  29   19 

1963 

41   23   52 

1970 

43   18 

13 

igfS 

a  Arietis 

W. 

33     9  50 

2246 

34  57     8 

8229 

36  44  52 

3315 

38  32 

57 

2305 

Pollux 

E. 

43  22     7 

1980 

41   28     I 

19»7 

39  34     6 

"   1995 

37  40 

24 

2003 

Regulus 

E. 

79  49   II 

1990 

77  55  21 

X996 

76     I   41 

2004 

74     8 

13 

20x3 

18 

Fomalhaut 

W. 

no  53  31 

2247 

112  40  49 

2264 

114  27  41 

3283 

116   14 

5 

3303 

a  Pegasi 

W. 

•   90  31      I 

3435 

92  13  46 

2447 

93  56   14 

246X 

95  38 

22 

2477 

Saturn 

W. 

52  46  30 

2028 

54  39  20 

2040 

56  31   51 

2053 

58  24 

2 

3066 

a  Arietis 

W. 

47  35  40 

2196 

49  24  15 

3200 

5^    12  43 

2205 

53     I 

3 

38X8 

Pollux 

E. 

28   15  40 

2059 

26  23  38 

2073 

24  31   58 

2088 

22  40 

40 

8IO3 

Regulus 

E. 

64  44  34 

8066 

62  52  42 

2079 

61      I    10 

2092 

59     9 

58 

2106 

19 

a  Pegasi 

W. 

104     2   50 

«577 

105  42   17 

2600 

107  21   13 

2624 

108  59 

35 

3650 

Saturn 

W. 

67  39  37 

2140 

69  29  35 

2156 

71    19     9 

8172 

73     8 

18 

2x89 

a  Arietis 

W. 

61   59  34 

2263 

63  46  28 

8276 

65  33     2 

2389 

67   19 

17 

2304 

Aldebaran 

W. 

31  33     5 

2281 

33   19  32 

2286 

35     5  52 

2393 

36  52 

2 

2302 

Regulus 

E. 

49  59  42 

2186 

48   10  53 

2803 

46  22  30 

8281 

44  34 

34 

8840 

Spica 

E. 

104     I   26 

ax73 

102   12   18 

2x89 

100  23  33 

3205 

98  35 

13 

3222 

Jupiter 

E. 

112  55  27 

2222 

III     7  31 

2338 

109  20     0 

2254 

107  32 

53 

227X 

20 

Saturn 

W. 

82     7  40 

2277 

83  54  M 

2295 

85  40  21 

2313 

87  26 

I 

2332 

a  Arietis 

W. 

76     5     4 

2383 

77  49     3 

2400 

79  32  38 

2417 

81    15 

48 

243* 

Aldebaran 

W. 

45  39     5 

2362 

47  23  34 

2377 

49     7  42 

2392 

50  51 

28 

2408 

Regulus 

E. 

35  42     9 

2343 

33  57   12 

2365 

32   12  47 

3389 

30  28 

56 

2414 

198 


NOVEMBER,  1910. 


xvn. 


GREENWICH  MEAN  TIME- 

LUNAR  DISTANCEa 

h 

P.  L. 

P.  L. 

P.  L. 

p.  L. 

F 

Name  and  Direction 
of  Object. 

Noon. 

of 

Dur. 

III»» 

of 
DIff. 

Vlh 

of 
Diff. 

IXh 

of 
Diff. 

•           «• 

•             »             w 

•        ' 

*» 

•         »          »» 

20 

Spica 

E. 

96  47  17 

M39 

94  59  47 

2*56 

93  12 

43 

«274 

91  26     5 

»9i 

1   JOPITER 

E. 

105  46  II 

»89 

103  59  55 

3)06 

102  14 

4 

2324 

ICO  a8  39 

•342 

1  Sun 

E. 

131   12  41 

2540 

129  32  24 

2559 

127  52 

33 

«579 

126  13     9 

«5»5 

1 
a I  '  Saturn 

W. 

89  II  14 

a350 

90  56     0 

3368 

92  40 

20 

2387 

94  24  14 

4405 

a  Arietis 

W. 

82  58  34 

2453 

84  40  54 

2471 

86  22 

48 

2489 

88     4  17 

3307 

Aldebaran 

W. 

52  34  52 

MM 

54  17  53 

2440 

56     0 

31 

2456 

57  42  46 

«473 

Regulus 

E. 

28  45  41 

2440 

27     3     3 

3467 

25  21 

3 

2496 

23  39  43 

a3«7 

Spica 

E. 

82  39  28 

«383 

80  55  29 

8401 

79  II 

56 

2430 

77  28  50 

«439  . 

Jupiter 

E. 

91  48   12 

4435 

90     5  27 

2453 

88  23 

8 

2472 

86  41   15 

«49i  t 

Sun 

E. 

118     2  44 

2096 

116  25  59 

37x6 

114  49 

41 

2736 

113  13  50 

2756 

22 

Saturn 

W. 

102  57     7 

2497 

104  38  24 

2515 

106  19 

16 

2533 

107  59  43 

•551 

a  Arietis 

W. 

96  25   14 

«6oi 

98     4     8 

3619 

99  42 

37 

2638 

10 I  20  40 

2657] 

Aldebaran 

w. 

66     8     6 

2558 

67  47  59 

2575 

69  27 

28 

2592 

71     6  34 

^ 

Pollux 

w. 

21   50  21 

2535 

23  30  46 

a55X 

25  10 

49 

2567 

26  50  30 

•583; 

Spica 

E. 

68  59  58 

2533 

67   19  30 

2551 

65  39 

28 

2569 

63  59  51 

2587 

Jupiter 

E. 

78   18  26 

2584 

76  39     9 

3603 

75     0 

18 

2621 

73  21  51 

26391 

Sun 

E. 

105  21     5 

3856 

103  47  49 

2876 

102  14 

59 

2895 

100  42  34 

«9I4' 

1 

23 

Aldebaran 

W. 

79   16  18 

369a 

80  53     8 

3708 

82  29 

37 

2724 

84     5  45 

1 
2739 

Pollux 

W. 

35     3   18 

3664 

36  40  46 

2680 

38  17 

52 

2695 

39  54  38 

a7io 

Spica 

E. 

55  47  52 

2675 

54  10  40 

9692 

52  33 

50 

2710 

50  57  23 

2727  1 

Jupiter 

E. 

65   15  35 

2725 

63  39  29 

2742 

62     3 

45 

2758 

60   28    22 

2774  [ 

Sun 

E. 

93     6  27 

3007 

91   36  23 

3025 

90     6 

41 

3042 

88  37  '21 

3059 

24 

Aldebaran 

W. 

92     I   23 

3814 

93  35  33 

2828 

95     9 

24 

2842 

96  42  58 

2855 

Pollux 

W. 

47  53  28 

2784 

49  28   17 

2798 

51     2 

48 

28x1 

52  37     2 

•824 

Spica 

E. 

43     0  39 

3808 

41  26  21 

2824 

39  52 

24 

2839 

38   18  47 

2855 

Jupiter 

E. 

52  36  35 

2849 

51     3   12 

1863 

49  30 

6 

2877 

47  57  18 

2891 

Sun 

E. 

81   15  47 

314J 

79  48  27 

3156 

78  21 

25 

3x70 

76  54  40 

3184 

25 

Aldebaran 

W. 

104  26  37 

3917 

105  58  34 

2929 

107  30 

16 

2940 

109     I  44 

9951 

Pollux 

W. 

60  24     7 

3884 

61   56  46 

2894 

63  29 

12 

2905 

65     I  24 

3916 

Regulus 

W. 

24  22  20 

2965 

25  53  17 

2968 

27  24 

II 

3971 

28  55     0 

•974 

Spica 

E. 

30  35  41 

2933 

29     4     4 

•950 

27  32 

48 

2967 

26     I  53 

9985 

Sun 

E. 

69  45     6 

3251 

68   19  57 

3263 

66  55 

3 

3275 

65  30  22 

32B6 

26 

Pollux 

W. 

72  39  19 

2961 

74   10  21 

2969 

75  41 

12 

2977 

77  II  53 

2985 

Regulus 

W. 

36  27  44 

3000 

37  57  57 

3005 

39  28 

4 

30ZO 

40  58     4 

30x6 

Sun 

E. 

58  30     8 

3337 

57     6  39 

3346 

55  43 

21 

3355 

54  20  13 

3363 

27 

Pollux 

W. 

84  43   10 

3017 

86  13     2 

3022 

87  42 

47 

3027 

89  12  26 

m* 

Regulus 

W. 

48  26  27 

3040 

49  55  50 

3045 

51  25 

7 

3049 

52  54  19 

3052 

Sun 

E. 

47  26  45 

3399 

46     4  27 

3405 

44  42 

17 

34" 

43  20  13 

3416 

28 

Pollux 

W. 

96  39   18 

3052 

98     8  26 

3055 

99  37 

31 

3058 

loi     6  32 

306X 

Regulus 

W. 

60  19   14 

3069 

61  48     2 

3072 

63   16 

46 

3074 

64  45  27 

3076 

Sun 

E. 

36  31   21 

3440 

35     9  50 

3444 

33  48 

23 

3448 

32  27     0 

3451 

29 

Regulus 

W. 

72     8   18 

3084 

73  36  47 

3086 

75     5 

14 

3087 

76  33  40 

3097 

Sun 

E. 

25  41     2 

3466 

24  20     0 

3469 

22  59 

2 

3472 

21  38     6 

J475 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

ii 

P.  L. 

P.  L. 

P.  L. 

P.  L. 

Name  and  Direction 

Midnight 

of 

XVh 

of 

XVIIIh 

of 

XXIh 

of 

of  Object. 

Dili. 

Difl. 

DiflE. 

DiS. 

0     ,     . 

•            »            m 

«      f      » 

•      »      •> 

20 

Spica 

E. 

89  39  52 

2309 

87  54     6 

3338 

86     8  47 

2346 

84  23  54 

•364 

Jupiter 

E 

98  43  40 

2360 

96  59     8 

8379 

95  15     3 

•397 

93  31  24 

9416 

Sun 

E. 

124  34  II 

9618 

122  55  40 

a637 

•  121   17  35 

9656 

119  39  56 

9676 

21 

Saturn 

W. 

96     7  41 

MM. 

97  50  41 

8442 

99  33  16 

9461 

loi   15  24 

•479 

a  Arietis 

W. 

89  45  20 

2526 

91  25  57 

2545 

93     6     8 

•563 

94  45  54 

9S82 

Aldebaran 

W. 

59  24  38 

1490 

61     6     5 

•  2507 

62  47     9 

9524 

64  27  49 

2540 

Regulus 

E. 

31  59     7 

2561 

20  19  19 

260Z 

18  40  26 

«647 

17     2  35 

2699 

Spica 

E. 

75  46  II 

8458 

74     3  59 

2476 

72  22  12 

•493 

70  40  52 

•3x4 

Jupiter 

E. 

84  59  49 

aszo 

83  18  50 

2528 

81  38  16 

■347 

79  58     8 

2566 

Sun 

E. 

III  38  24 

2776 

no     3  25 

2796 

108  28  53 

2816 

106  54  46 

2836 

22 

Saturn 

W. 

109  39  46 

2568 

III   19  24 

2583 

112  58  39 

2003 

114  37  30 

2620 

a  Arietis 

W. 

102  58  18 

9676 

104  35  31 

a695 

106    12    18 

•7x3 

107  48  40 

•731 

Aldebaran 

W. 

72  45  16 

9626 

74  23  35 

2643 

76      I    32 

9660 

77  39     6 

2676 

Pollux 

W. 

28  29  48 

8599 

30     8  44 

2616 

31  47  17 

9^9 

33  25  28 

2648 

Spica 

E. 

62  20  38 

2605 

60  41  50 

9623 

59     3  27 

2641 

57  25  28 

2658 

Jupiter 

E. 

71  43  48 

a637 

70     6  10 

2674 

68  28  55 

2691 

66  52     4 

9708 

Sun 

E. 

99  10  33 

«933 

97  38  57 

2952 

96     7  44 

2970 

94  36  54 

•9B9 

23 

Aldebaran 

W. 

85  41  33 

a753 

87  17     0 

2770 

88  52     7 

•7«3 

90  26  55 

2Bon 

Pollux 

W. 

41  31     4 

2726 

43     7     9 

2741 

44  42  55 

•736 

46  18  21 

9770 

Spica 

E. 

49  21   19 

2744 

47  45  37 

2760 

46  10  17 

9776 

44  35  18 

2792 

Jupiter 

E. 

58  53  20 

2790 

57  18  39 

2805 

55  44  18 

2821 

54  10  17 

•833 

Sun 

E. 

87     8  21 

3076 

85  39  42 

3093 

84  II   24 

3109 

82  43  26 

3x25 

24 

Aldebaran 

W. 

98  16  15 

2868 

99  49   15 

2881 

loi  21  58. 

9893 

102  54  25 

•905 

Pollux 

W. 

54  10  59 

2837 

55  44  39 

2849 

57  18     4 

9861 

58  51   13 

'    9872 

Spica 

E. 

36  45  30 

2870 

35   12  33 

2885 

33  39  55 

2901 

32     7  38 

2917 

Jupiter 

E. 

46  24  48 

2904 

44  52  34 

29x6 

43  20  36 

•929 

41  48  54 

294X 

Sun 

E. 

75  28  13 

3198 

74     2     2 

3212 

72  36     8 

3225 

71   10  29 

3238 

25 

Aldebaran 

W. 

no  32  58 

2962 

112     3  58 

2973 

"3  34  45 

•983 

115     5  19 

999a 

Pollux 

W. 

66  33  23 

2926 

68.    5     9 

9935 

69  36  44 

•944 

71     8     7 

•933 

Regulus 

W. 

30  25  45 

3979 

31   56  24 

2984 

33  26  57 

•989 

34  57  24 

•994 

Spica 

E. 

24  31  20 

3003 

23     III 

3023 

21   31   27 

3046 

20     2  II 

3070 

Sun 

E. 

64     5  55 

3297 

62  41  40 

3308 

61   17  38 

33x8 

59  53  47 

33«8 

26 

Pollux 

W. 

78  42  25 

2992 

80  12  48 

2998 

81  43     3 

3003 

83  13  10 

3011 

Regulus 

W. 

42  27  57 

•   3021 

43   57  44 

3026 

45  27  24 

3031 

46  56  58 

3035 

Sun 

E. 

52  57   14 

337X 

51  34  24 

3379 

50  II  43 

3386 

48  49  10 

3393 

27 

Pollux 

W. 

90  41   59 

3037 

92   II   26 

3<HI 

93  40  48 

3045 

95  10     5 

3048 

Regulus 

W. 

54  23  27 

3056 

55  52  30 

3060 

57  21   28 

3063 

58  50  23 

3066 

Sun 

E. 

41   58   15 

34*2 

40  36  23 

34«7 

39   14  37 

3432 

37  52  57 

3436 

28 

Pollux 

W. 

102  35  29 

3063 

104     4  23 

3065 

105  33   15 

3067 

107     2     4 

1 
3069 

Regulus 

W. 

66   14     6 

3078 

67  42  42 

3080 

69  II   16 

3082 

70  39  48 

3083 

Sun 

E. 

31     5  42 

3454 

29  44  27 

3457 

28  23   15 

3460 

27     2     7 

3463 

29 

Regulus 

W. 

78     2     6 

3087 

79  30  31 

3088 

80  58  55 

3087 

82  27  20 

3087 

Sun 

E. 

20  17   14 

3479 

18  56  26 

3482 

17  35  42 

3484 

16  15     0 

3487 
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DECEMBER,  1910. 


AT  GREENWICH  APPARENT  NOON. 


THE  SUN'S 


Apparent 
Right  Ascension. 


Diff.  for 
I  Hour. 


Apparent 
Declination. 


Di£F.  for 
I  Hour. 


Semi- 
diameter. 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


Equation  of 

Time, 

to  be 
Subtracted 

from 


Added  to 

Apparent 

Time. 


Diff.  f or 
I  Hoar. 


Thur. 

Frid. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 


I 


Sat.  lo 
sun}  11 
Mon.     12 

Tues.  13 
Wed.  I  14 
Thur.  I  1-5 

I 
Frid.   !  16 
Sat.     I  17 
SUN,  18 


Mon. 
Tues. 
Wed. 


Thur.  '  22 


Frid. 
Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 
Sat. 


SUN,\z2 


6  26  43.42 
6  31  2.58 
6  35  22.37 

6  39  42.77 
6  44  3.76 
6  48  25.30 

6  52  47.37 

6  57     9.94 

7  I  32.97 

7  5  56.44 
7  10  20.32 

7  14  44-59 

7  19  9.21 
7  23  34.14 
7  27  59.37 

7  32  24.87 
7  36  50.61 
7  41   16.57 

7  45  42.71 
7  50     9.01 

7  54  35-44 


59  1.96 
3  28.53 
7  55.13 


8  12  21.73 

8  16  48.28 

8  21  14.74 

8  25  41.07 

8  30  7-25 

8  34  33-25 

8  38  59-02 

8  43  24.51 


0.785 
0.812 
0.837 

0.862 
0.886 
0.909 

0.930 
0.950 
0.969 

0.987 
1.003 
1. 018 

1.032 
1.045 
1.056 

1.067 
1.077 
1.085 

1.092 
1.098 

1. 103 

1. 106 
1. 108 
1. 108 

1. 107 

1. 104 
1. 100 

1.094 
1.087 
1.078 
1.068 

11.056 


S.  21  43  18.6 

21  52  41.7 

22  I  39.4 

22  10  II. 6 
22  18  18.1 
22  25  58.5 

22  33  12.6 
22  40  0.2 
^22  46  21.0 

22  52  14.8 

22  57  41-5 

23  2  40.9 

23  7  12.9 
23  II  17.4 
23  14  54-2 

23  18  3.1 
23  20  44.0 
23  22  57.0 

23  24  42.0 
23  25  58.8 
23  26  47.4 

23  27  7-7 
23  26  59.8 
23  26  23.6 

23  25  19.1 
23  23  46.4 
23  21  45.4 

23  19  16.1 

23  16  18.6 

23  12  53.2 

23  8  59.9 


-  23.97 
22.92 
21.86 

-  20.79 
19.71 
18.62 

- 17.52 
16.42 
15.30 

-14.17 

13.03 
11.89 

- 10.74 
9-59 
8.43 

-  7.27 
6.11 

4-94 

-.  3.77 
2.60 

1.43 

-  0.25 
+    0.93 

2. II 

+  3-29 
4.46 
5.64 

-h    6.82 

7-99 

9-15 

10.31 


S.23      4   38.9  j  + 11.46 


16.49 

16.61 

16    16.73 


6  15.23 
6  15-39 
6  15-54 


15.69 
15-83 


6  15-97 

6  16. 1 1 

6  16.24 

6  16.37 


6  16.84 

6  16.94 

6  17.03 

6  17.12 

6  17.21 

6  i'7.29 

6  17.36 

6  17.42 

6  17.48 

6  17.54 

6  17.59 

6  17.63 

6  17.67 

6  17.70 

6  17.73 


6  17.76 

6  17.78 

6  17.80 

6  17.81 


6  I 


^182 


70.19 
70.28 
70.37 

70.45 
70.53 
70.60 

70.67 
70.74 
70.81 

70.87 

70.93 
70.98 

71-03 
71.07 
71. II 

71.14 
71.17 
71.20 

71.22 
71.24 
71.25 

71.26 
71.26 
71.26 

71.25 
71.24 
71.23 

71.21 
71.18 

71.15 
71. II 

W-07 


II  6.00  0.925 
10  43.47  I  0.952 
10  20.30    0.978 


9  56.51 
9  32.15 
9     7.23 


1.003 
1.027 
1.049 


8  41.78  I  1.070 
8  15.85  j  1.090 
7  49.45  ■  1. 109 


22.61 !  1. 127 
55.361  X.144 
27.73 '  I- 159 


5  59.75;  r.173 
5  31.44'  1. 185 
5     2.84  '  1. 197 


33.98  I 
4.88  I 


1*207 

1. 217 

3  35-57;  1.225 


I 

3     6.06  1.232 

2  36.40 '  1.238 

2     6.61  '  1.242 


I  36.731 
I     6.80 
o  36.85  1 


1.245 
1.247 
1.247 


6.90  I  1.246 

^""    1-244 
1.240 


o  23.02 
o  52.85 


22.55 ; 
52.09 . 
21.44 
50.56 


1.234 
1.226 
1. 217 
1.207 


3  19.41 1  '.196 


NoTB. — ^The  mean  time  of  semidiameter  passing  the  meridian  may  be  found  by  subtracting  0-M9  from  the  sidereal  time. 
The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  increasing;  the 
sign  -H  indicates  that  south  declinations  are  decreasing, 
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1 

AT  GREENWICH  MEAN 

NOON. 

1 

1 

"8 

0 

s 

0 
1 

THE  SUN'S 

Equation  of 

Time, 

to  be 

Added  to 

Diff.  for 
I  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
RiKht  Ascension. 

Di£f.  for 
1  Hour. 

Apparent 
Declination. 

DifiF.  for 
I  Hour. 

Subtracted 

from 
Mean  Time. 

Thur. 
Frid. 
Sat 

I 
2 
3 

h 
16 
16 
16 

m       8 
26    45.40 

31       4-50 

35  24.23 

8 
10.782 
10.809 
10.835 

0                   *                 M 

S.  21    43    23.0 

21  52    45.7 

22  I    43.1 

-23.96 
22.91 
21.85 

m       s 

11    583 
10  43.29 
10  20.12 

8 

0.925 
0.952 
0.978 

h      m        s 
16    37    51.23 
16    41    47.79 

16  45  44-35 

SUN. 

Mon. 

Tues. 

4 

5 

6 

16 
16 
16 

39  4456 
44     5.47 
48  26.94 

10.859 
10.883 
10.906 

22    10    15. 1 
22    18    21.2 
22    26       1.3 

-  20.78 
19.70 
18.61 

9  56.35 
9  31-99 
9   7.08 

1.003 
1.027 
1.049 

16  49  40.91 
16  53  37.46 
16  57  34.02 

Wed. 

1  Thur. 

Frid. 

7 
8 

9 

16 
16 

17 

52  48.94 

57  11-44 
I  34.40 

10.927 
10.947 
10.966 

22    33    I5.I 
22    40      2.4 
22    46    22.9 

-  17.52 
16.41 
15.29 

8  41.64 
8  15.70 
7  4930 

1.070 
1.090 
1. 109 

17     I  30.58 

17     5  27.14 
17     9  23.70 

Sat 

SUN. 

Mon. 

10 
II 
12 

17 
17 
17 

5  57.79 
10  21.59 

14  45.77 

10.983 
11.000 
II.OI5 

22    52    16.5 

22  57    43.0 

23  2    42.3 

-  14.16 

13.03 
11.89 

7  22.47 
6  55.22 
6  27.60 

I. 127 
I.I44 
I.  159 

17  13  20.26 
17  17  16.81 
17  21   13.37 

Tues.  j  13 
Wed.  ,  14 
Thur.  ,  15 

17 
17 
17 

19  10.30 

23  35-15 
28     0.29 

11.029 
11.042 
11.053 

23     7  I4-I 

23    II     18.3 

23  14  54-8 

-  10.74 
9.59 
8.43 

5  5963 
5  31-34 
5     2-76 

I.I73 
I.185 
I.  197 

17  25     9-93 
17  29     6.49 

17  33     3-05 

;  Frid.  !  16 
Sat       17 
SUN.   18 

'                          1 

17 
17 
17 

32  25.70 

36  51.35 
41   17.22 

11.064 
U.O74 
11.082 

23  18     3-5 
23  20  44.4 
23  22  57.3 

-   7-27 
6.11 

4.95 

4  33-91 
4     4-82 
3  35-51 

1.207 
I.2I7 
1.225 

17  36  59.61 
17  40  56.17 
17  44  52.73 

1 

1  Mon.  j  19 

,  Tues.    20 

Wed.    21 

1              1 

17 
17 
17 

45  43.27 
50     9.48 

54  35.82 

11.089 
11.095 
1 1. 100 

23  24  42.2 
23  25  58.9 
23  26  47.4 

-    3.78 
2.60 
1.42 

3     6.01 
2  36.36 
2     6.58 

1.232 
1.238 
1.242 

17  48  49.28 
17  52  45.84 
17  56  42.40 

1  Thur.  '^2 

Frid.  '  23 

1  Sat.       24 

1 

17 
18 
18 

59     2.25 
3  28.73 
7  55.24 

11. 103 

11. 104 
1 1.  104 

23  27     7.7 
23  26  59.8 
23  26  23.6 

-   0.25 

+    0.92 

2.10 

I  36.71 
I     6.79 
0  36.84 

1.245 
1.247 
1.247 

18     0  38.96 
18     4  35-52 
18     8  32.08 

SUN  1  25 
Mon.  1  26 
Tues.  I  27 

1 

18 
18 
18 

12  21.75 
16  48.20 
21   14.56 

II. 103 
II. 100 
11.096 

23  25  19.1 
23  23  46.4 
23  21  45.5 

+    3.28 
4.46 
5.63 

0     6.89 

1.246 
1.244 
1.240 

18  12  28.64 
18  16  25.20 
18  20  21.75 

0  23.00 
0  52.81 

Wed. 
Thur. 
Frid. 
Sat. 

28 
29 
30 
31 

18 
18 
18 
18 

25  40.81 
30     6.91 
34  32.81 
38  58.48 

11.090 
11.083 
11.074 
11.064 

'  23  19  16.3 
23  16  19.0 
23  12  53.7 
23     9     0-5 

+   6.81 

7.98 

9.15 

10.31 

I   22.50 

1  52-04 

2  21.38 
2  50.49 

1.234 
1.226 
I.2I7 
1.207 

18  24  18.31 
18  28  14.87 
18  32  11.43 
18  36     7.99 

SUN 

32 

18 

43  23.90 

11.052 

S.23     4  39-5 

+  11.46 

3  19-35 

I. 196 

.1^40   _4.55_ 

Diff.  for  1  Hour, 

-f9'.8565. 
(Table  III.) 

1 

Note.— The  sc 

The  si 

inc 

midiameter  for  mes 
gn  —  prefixed  to  th 
reasing;    the  sign  -i- 

in  noon  may 

B  hourly  chs 

indicates  t 

be  assumed  the  san 
inge  of  declination  i 
bat  south  declination 

le  as  that  fo 
ndicates  th 
s  are  decre^ 

r  apparent  noo 
at  south  declina 
ising. 

n. 

itions  are 
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III. 


AT  GREENWICH  MEAN  NOON. 

s 

• 
-3 

1 

V 

0 

THE  SUN'S 

Loiearlthm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
I  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

TRUE  LONGITUDE. 

Diff.  for 
I  Hour. 

LAl'lTUDE. 

X 

V 

I 

2 

3 

335 
336 

337 

•                1                    H 

248    26    13.3 

249  27    5-4 

250  27  58,6 

t            m 

25  40.9 

26  32.8 

27  25.8 

152.14 
152.19 
152.24 

if 
—  0.07 
0.20 
0.31 

9.9938391 
9.993  7710 
9.993  7043 

-28.7 
28.1 
27.5 

h      m          s 

7  20  56.33  1 
7  17    0-42  , 

7  13     4-51 

4 
5 
6 

338 
339 
340 

251  28  53.8 

252  29  47.9 

253  30  43-9 

28  19.8 

29  14-7 

30  10.5 

152.28 
152.32 
152.35 

—  0.40 
0.48 
0.52 

9.993  6390 

9.9935751 
9.993  5127 

—  26.9 
26.3 
25.6 

0^     1 
7    9     8.60  , 

7    5  12.68 
7     I  16.77  1 

7 
8 

9 

341 
342 
343 

254  31  40.7 

255  32  38.2 

256  33  363 

31  7-1 

32  4-4 

33  2.3 

152.38 
152.41 
152.43 

-0.53 
0.52 
0.47 

9.993  4520 
9.993  3930 
9.993  3359 

-  24.9 
24.2 

23-4 

6  57  20.86  ' 
6  53  24.95  i 
6  49  29.03  j 

lO 

12 

344 
345 
346 

257  34  35-0 

258  35  34-3 

259  36  34-1 

34  0.9 

35  o-o 
35  59-6 

152.45 
152.48 
152.50 

—  0.40 
0.30 
0.19 

9.993  2808 
9.993  2278 
9.993  I771 

-22.5 
21.6 
20.6 

6  45  33.12  1 
6  41  37.21  1 
6  37  41-30  , 

1 

13 

347 
348 
349 

260  37  34.5 

261  38  35.4 

262  39  36.8 

36  59-7 

38  0.4 

39  1-7 

152.52 

152.55 

152.57 

—  0.04 

+  0.10 

0.23 

9.993  1289 
9.993  0833 
9.993  0404 

-19.5 
18.4 
17.3 

1 

6  33  45.38  , 
6  29  49.47 
6  25  53.56 

i6 

17 
i8 

350 
351 
352 

263  40     38.8 

264  41     41.5 

265  42     44.9 

40  3-6 

41  6.1 

42  9-3 

152.60 
152.63 
152.66 

+  0-35 
0.45 
0.53 

9.993  0003 
9.9929631 
9.992  9287 

-16.1 
14.9 
13.7 

6  21  57.64  , 
6  18     1.73 
6  14     5.82 

19 

20 
21 

353 
354 
355 

266  43     49.1 

267  44     54.0 

268  45     59.6 

43  13-2 

44  17-9 

45  23.4 

152.69 
152.72 
152.75 

+  0.56 
0.58. 
0.56 

9.992  8971 
9.992  8681 
9.9928417 

—  12.6 
II.5 
10.5 

6  10     9.91  ' 
6     6  13.99 
6     2   18.08 

22 
23 
24 

356 
357 
358 

269  47         6.0 

270  48     13.2 

271  49  21.0 

46     29.6 

47  36.5 

48  44.1 

152.78 
152.81 
152.84 

+  0.51 
0.44 
0.34 

9.992  8178 
9.992  7962 
9.992  7767 

-    9.5 
8.6 

7.7 

5  58  22.17 
5  54  26.26  1 
5  50  30.34  i 

25 
26 

27 

359 
360 

361 

272  50  29.4 

273  51  38.4 

274  52  47.9 

49  52.4 

51  I.I 

52  10.4 

152.86 
152.88 
152.90 

+  0.22 
+  0.09 
—  0.04 

9.992  7594 
9.992  7441 
9.992  7307 

-    6.8 
6.0 
5.2 

5  46  34.43  ' 
5  42  38.51 
5  38  42.60 

28 
29 

30 
31 

362 
363 
364 
365 

275  53  57-8 

276  55     8.1 

277  56  18,6 

278  S7  29.3 

53  20.1 

54  30.2 

55  40-6 

56  51.1 

152.92 
152.93 
152.94 
152.95 

—  0.17 
0.29 
0.40 
0.49 

9.992  7192 
9.992  7095 
9.992  7016 
9.992  6954 

-    4.4 
3.7 
3.0 
2.2 

i 
5  34  46.69  ! 
5  30  50.78  1 
5  26  54.86  1 
5  22  58.95  j 

32 

366 

279  58  40.2 

58     1.7 

152.95 

—  0.56 

9.992  6908 

-    1.5 
tie  mean 

5  19     3.04  I 

NoTB.^Tbe  r 
equinox 

lumbers  in  column  A  correspond  to  tfa 
of  January  o^.o. 

e  true  equin 

ox  of  the  date;  in  column  A'  to  t 

Diff.  for  I  Hour,    | 
— 9».8296.         1 
(Table  n.) 
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GREENWICH 

MEAN  TIME. 

■ 

THE 

MOON'S 

O 

i 

"S 

5 

I 

2 

3 

SEMIDIAMETER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

DiS.  for 
I  Hour. 

MidDiRht     ' 

1 

Diff.  for 
X  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
I  Hour. 

Noon. 

14   43.8 

14  45-4 
14  48.5 

14   44.4 
14   46.8 
14    50-5 

53 
54 

54 

57-6 

3-7 

14-8 

+  0.15 
0.36 

0.57 

1 

54     0.0  ! 
54    8.6 
54  22.2 

+  0.25 
0.46 
0.67 

h        m 

.6 

0  17.4 

1  7-8 

m 

2.05 
2.14 

d 

29.4 

0.6 

1.6 

4 
5 
6 

14  52.8 

14  58.7 

15  6.3 

14  55-6 

15  2.3 
15    10.7 

54 
54 
55 

30-9 
52.5 
20.1 

+   0.79 
1.03 
1.28 

54  41 0  ' 

55  5-6  , 
55  36-3 

+  0.90 
1.15 
I.41 

1  59-5 

2  5^-5 

3  42.6 

2.17 
2.15 
2.10 

2.6 
3.6 
4.6 

■  7 
8 

9 

15  15-5 
15  26.5 
15  39-0 

15    20.8 
15    32.6 

15  45-7 

55 
56 
57 

54-0 
34-3 
20.3 

+    1.55 
1.80 
2.02 

56  '3-4 

56  56-7  , 

57  45-0 

-1-  1.68 
1.92 
2.10 

4  32.1 

5  19.9 

6  6.5 

2.02 
1.96 
1.92 

5.6 
6.6 
7.6 

lO 

II 

12 

15  52.7 

16  6.8 
16  20.2 

15  59-8 

16  13.7 
16  26.3 

58 
59 
59 

10.6 

2.3 

51.7 

+    2.15 
2.14 
1.93 

58  36.5 

59  27.6 
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GREENWICH 
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RIGHT  ASCENSION  AND  DECLINATION. 
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TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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I 

13 

40 

II. 10 

Z.8096 

8 

18  18.8 

13.067 

I 

15 

9  29.06 

i.93a6 

17 

50 

3.8 

XO.48X 

2 

13 

41 

59.71 

'  1.8108 

8 

31  21.7 

13.029 

2 

15 

II  25.13 

1.9364 

18 

0 

30.5 

X0.409 

3 

13 

43 

48.39 

1.8120 

8 

44  22.3 

12.991 

3 

15 

13  21.43 

i.94<>3 

18 

10 

52.9 

XO.337 

4 

13  45 

37.15 

1.8133 

8 

57  20.6 

W.953 

4 

15 

15  17.96 

1.9441 

18 

21 

10.9 

10.363 

5 

13 

47 

25.98 

1.8146 

9 

10  16.6 

ia.913 

5 

15 

17  14.72 

1.9479 

18 

31 

24.4 

10.X88 

6 

13 

49 

14.90 

1.8160 

9 

23  10,2 

12. 873 

6 

15 

19  II. 71 

1.95x8 

18 

41 

33.4 

X0.T13 

7 

13 

51 

3.90 

1.8175 

9 

36     1.3 

12.832 

7 

15 

21     8.94 

1.9558 

18 

51 

37.9 

X0.037 

8- 

13 

52 

53.00 

X.8I9X 

9 

48  50.0 

12.790 

8 

15 

23     6.41 

X.9598 

19 

I 

37.8 

9.939 

9 

13 

54  42.19 

1.8207 

10 

I  36.1 

13,748 

9 

15 

25    4.12 

1.9638 

19 

II 

33.0 

9.882 

lO 

13 

56 

31.48 

Z.8223 

10 

14  19.7 

12.705 

10 

15 

27     2.07 

X.9679 

19 

21 

23.6 

9.804 

II 

13 

58 

20.87 

I. 8241 

10 

27     0.7 

ia.662 

II 

15 

29    0.27 

i.97ai 

19 

31 

9-5 

9.7a4 

12 

14 

0 

10.37 

1.8259 

10 

39  39.1 

ia.6i8 

12 

15 

30  58.72 

1.9762 

19  40 

50.5 

9.643 

13 

14 

I 

59.98 

X.8278 

10 

52   14.8 

la. 573 

13 

15 

32  57.41 

1.9803 

19 

50 

26.7 

9.563 

14 

14 

3 

49.71 

1.8298 

II 

4  47.8 

12.528 

14 

15 

34  56.35 

1.9844 

19 

59 

58.0 

9.48X 

15 

14 

5 

39.55 

1.8317 

II 

17  18. 1 

12.481 

15 

15 

36  55.54 

1.9886 

20 

9 

24.4 

9-398 

i6 

14 

7 

29.51 

1.8338 

II 

29  45.5 

ia.433 

16 

15 

38  54.98 

i.99a8 

20 

18 

45.8 

9.315 

17 

14 

9 

19.60 

1.8359 

ZI 

42  10. 1 

12.386 

17 

15 

40  54.67 

1.9970 

20 

28 

2.2 

9.a3i 

i8 

14 

II 

9.82 

1.8381 

II 

54  31.8 

12.338 

18 

15 

42  54.62 

2.00x3 

20 

37 

13.5 

9.146 

19 

14 

13 

0.17 

1.8403 

12 

6  50.6 

ia.288 

19 

15 

44  54.82 

a.0055 

20 

46 

19.7 

9.060 

20 

14 

14 

50.66 

1.8427 

12 

19     6.4 

12.239 

20 

15 

46  55.28 

a.  0098 

20 

55 

20.7 

8.973 

21 

14 

16 

•41.29 

1.8450 

12 

31   19.3 

12.189 

21 

15 

48  56.00 

a.oi4X 

.  21 

4 

16.4 

8.884 

22 

14 

18 

32.06 

1.8474 

12 

43  29.1 

12. 138 

22 

15 

50  56.97 

1.0x84 

21 

13 

6.8 

8.796 

23 

14 

20 

22.98 

M 

1.8499 
ONDA\ 

S.12 
'  26. 

55  35.8 

12.085 

23 

15 

52  58.20 
WEI 

2.0327 
3NESD 

S.2I 

AY  2 

21 

8. 

51.9 

8.707 

O 

14 

22 

14.05 

1.8524 

S.13 

7  39.3 

13.033 

0 

15 

54  59.69 

2.0270 

S.21 

30 

31.6 

8.617 

I 

14 

24 

5.27 

1.8550 

13 

19  39.7 

11.980 

I 

15 

57     1.44 

a.0313 

21 

39 

5.9 

8.526 

2 

14 

25 

56.65 

1.8577 

13 

31  36.9 

11.926 

2 

15 

59     3.45 

a.0357 

21 

47 

34.7 

8.433 

3 

14 

27 

48.19 

1.8604 

13 

43  30.8 

11.872 

3 

16 

I     5.72 

2.0401 

21 

55 

57.9 

8.341 

4 

14 

29 

39.90 

1.8632 

13 

55  21.5 

11.817 

4 

16 

3     8.26 

2.0444 

22 

4 

15.6 

8.248 

5 

14 

31 

31.77 

1.8660 

14 

7     8.8 

11. 760 

5 

16 

5  11.06 

2.0488 

22 

12 

27.6 

8. 153 

6 

14 

33 

23.82 

1.R689 

14 

18  52.7 

11.703 

6 

16 

7  14.12 

2.053a 

22 

20 

33.9 

8.058 

7 

14 

35 

16.04 

1.8718 

14 

30  33.1 

".645 

7 

16 

9  17.44 

a.0576 

22 

28 

34-5 

7.96a 

8 

14 

37 

8.43 

1.8747 

14 

42  10. 1 

11.587 

8 

16 

II  21.03 

2.0620 

22 

36 

29.3 

7.865 

9 

14 

39 

1. 00 

1.8778 

14 

53  43.6 

11.528 

9 

16 

13  24.88 

2.0663 

22 

44 

18.3 

7.768 

lO 

14 

40 

53.76 

Z.8808 

15 

5  13.5 

XZ.468 

10 

16 

15  28.99 

2.0707 

22 

52 

1.4 

7.668 

II 

14 

42 

46.70 

1.8840 

15 

16  39.8 

XZ.408 

II 

16 

17  33.36 

2.0751 

22 

59 

38.5 

7.568 

12 

14 

44 

39.84 

1.8873 

15 

28     2.4 

".347 

12 

16 

19  38.00 

2.0795 

23 

7 

9.6 

7.468 

13 

14 

46 

33.17 

1.8904 

15 

39  21.4 

11.285 

13 

16 

21  42.90 

2.0838 

23 

14 

34.7 

7.368 

14 

14 

48 

26.69 

1.8937 

15 

50  36.6 

IZ.232 

14 

16 

2^    48,06 

2.0882 

23 

21 

53.7 

7.265 

15 

14 

50 

20.41 

1.8969 

16 

I  48.0 

XI. 158 

15 

16 

25    53.48 

3.0925 

23 

29 

6.5 

7.163 

'    i6 

14 

52 

14.32 

1.9003 

16 

12  55.6 

11.094 

16 

16 

27    59.16 

2.0968 

23 

36 

13.1 

7.058 

1    17 

14 

54 

8.44 

X.9038 

16 

23  59.3 

11.029 

17 

16 

30       5.09 

2. 101 1 

23 

43 

13.5 

6.954 

i8 

14 

56 

2.77 

1.9073 

16 

34  59.1 

10.963 

18 

16 

32    11.28 

2.1053 

23 

50 

7.6 

6.849 

19 

14 

57 

57.31 

1.9108 

16 

45  54.9 

10.897 

19 

16 

34  17.73 

2.1097 

23 

56 

55.4 

6.743 

20 

14 

59 

52.06 

■  1.9143 

16 

56  46.7 

10.830 

20 

16 

36  24.44 

2.1139 

24 

3 

36.8 

6.636 

21 

15 

I 

47.02 

X.9178 

17 

7  34.5 

10.762 

21 

16 

38  31.40 

2.ii8x 

24 

10 

11.7 

6.528 

1     22 

15 

3 

42.20 

X.9215 

17 

18  18. 1 

10.693 

22 

16 

40  38.61 

2.1223 

24 

16 

40.2 

6.430 

23 

15 

5 

37.60 

1.925a 

17 

28  57.6 

10.623 

23 

16 

42  46.08 

3.1366 

24 

23 

2.1 

6.310 

24 

15 

7 

33.22 

1.9288 

S.17 

39  32.8 

10.55a 

24 

16 

44  53.80 

a. 1308 

S.24 

29 

17.4 

6.300 
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GREENWICH 

MEAN  TIME, 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

Hour. 

Right 

Difif.  for 

Declination. 

Diff.for 

Hoar. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Ascension. 

z  Minute. 

1  Minute. 

Ascension. 

X  Minute. 

I  Minnte. 

TH 

URSDi" 

lY  29. 

SATURDAY  31. 

h     m         s 

s 

•      .       .. 

" 

h     ni        s 

s 

0        •        •♦ 

" 

O 

i6  44  53.80 

2.1308 

S.24  29  17.4 

6.900 

0 

18   31      6.43 

2.2706 

S.27      6   44.0 

0.143 

1 

16  47     1.77 

a.  1348 

24  35  26.1 

6.089 

I 

18   33    22.70 

2.2717 

27     6  48.5 

-0.006 

a 

16  49     9.98 

2.1389 

24  41  28.1 

5.978 

2 

1*8  35  39.03 

2.2727 

27     6  44.7 

+0.X32 

3 

16  51   18.44 

«.i43o 

24  47  23.4 

5.865 

3 

18  37  55.42 

2.2737 

27     6  32.7 

0.270 

4 

i6  53  27.14 

2.1471 

24  53   II. 9 

5.75a 

4 

18  40  11.87 

2.2745 

27     6  12.3 

0.408 

5 

16  55  36.09 

2.151s 

24  58  53.6 

5.638 

5 

18  42  28.36 

2.2753 

27     5  43.7 

0.546 

6. 

16  57  45- 28 

a.i55x 

25     4  28.4 

5.523 

6 

18  44  44.90 

2.2760 

27     5     6.8 

0.683 

7 

16  59  54.70 

a. 1590 

25     9  56.3 

5.408 

7 

18  47     1.48 

2.8767 

27     4  21.7 

0.822 

8 

17     2     4.36 

2.1629 

25  15   17.3 

5.291 

8 

18  49   18.10 

2.2772 

27     3  28.2 

0.961 

9 

17     4  14.25 

2.1668 

25  20  31.2 

5.173 

9 

18  51   34.74 

2.2776 

27     2  26.4 

1.098 

lO 

17     6  24.37 

a. 1706 

25  25  38.1 

5.056 

10 

18  53  51.41 

2.2779 

27     I   16.4 

1.237 

II 

17     8  34.72 

2.1743 

25  30  37.9 

4.938 

II 

18  56     8.09 

2.2782 

26  59  58.0 

1.376 

12 

17   10  45.29 

a. 1781 

25  35  30.6 

4.818 

12 

18  58  24.79 

2.2784 

26  58  31.3 

1. 514 

13 

17   12  56.09 

2.1818 

25  40   16. 1 

4.698 

13 

19     0  41.50 

2.2784 

26  56  56.3 

1.653 

14 

17  15     7.H 

2.1854 

25  44  54-4 

4.578 

14 

19     2  58.20 

2.2783 

26  55  13.0 

1. 791 

15 

17   17  18.34 

2.1890 

25  49  25.4 

4.457 

15 

19     5   14.90 

2.2783 

26  53  21.4 

1.929 

i6 

17  19  29.79 

3.1926 

25  53  49.2 

4.335 

16 

19     7  31.60 

2.2782 

26  51   21.5 

2.068 

17 

17  21  41.45 

2.1961 

25  58     5.6 

4.212 

17 

19     9  48.28 

2.2778 

26  49  13.3 

2.206    1 

i8 

17  23  53.32 

a. 1995 

26     2   14.6 

4.088 

18 

19   12     4.94 

2.8775 

26  46  56.8 

2.344 

19 

17  26     5.39 

3.9028 

26     6   16.2 

3.964 

19 

19   14  21.58 

2.2771 

26  44  32.0 

2.483 

20 

17  28  17.66 

2.2062 

26  10  10.3 

3.839 

20 

19   16  38.19 

2.2766 

26  41   58.9 

2.621 

21 

17  30  30.13 

2.2094 

26   13  56.9 

3.714 

21 

19   18  54.77 

2.2760 

26  39   17.5 

a.758 

22 

17  32  42.79 

2. 2126 

26   17  36.0 

3.589 

22 

19  21    II. 31 

2.2753 

26  36  27.9 

2.896 

23 

17  34  55.64 

2.2158 

S.26  21      7.6 

3.463 

23 

19  23  27.80 

2.2744 

S.26  33  30.0 

3.033 

F 

RIDAY 

30. 

SUNDAY, 

JANUARY  I,  1911. 

o 

17  37     8.68 

a. 2188 

S.26  24  31.5 

3.335 

0 

19  25  44.24 

2.2736  S.26  30  23.9 

3.170 

I 

2 

17  39  21.90 
17  41  35.30 

2.2218 

a. 2248 

26  27  47.8 
26  30  56.4 

3.908 
3.079 

1 

3 

17  43  48.87 

2.2277 

26  33   57.3 

2.951 

4 

17  46     2.62 

2.2305 

26  36  50.5 

2.822 

PHASES 

OF  THE  MOON. 

5 

17  48  16.53 

2.233a 

26  39  35.9 

2.691 

6 

17  50  30.60 

3.2358 

26  42   13.4 

2.560 

7 

17  52  44.83 

3.3384 

26  44  43.1 

2.430 

8 

17  54  59.21 

2.2410 

26  47     5.0 

2.299 

d 

h       m 

9 

17  57  13.75 

2.^435 

26  49   19.0 

2.167 

• 

New  Moon 

.     .     .     .      Dec.      I 

9   10.7 

lO 

II 

17  59  28.43 

18  I  43.25 

2.2458 
2.2481 

26  51   25.0 
26  53  23.1 

2.034 
1.902 

3) 

First  Quarte 

r Q 

7     5.4 

■■ \f 

12 

18     3  58.20 

2.3503 

26  55   13.2 

1.768 

0 

Full  Moon 

xc    2 

3     5.1 

^j    * 

13 
14 

18     6   13.28 
18     8  28.49 

2.2524 

a.2545 

26  56  55.3 
26  58  29.4 

1.635 
1.501 

CO 

Last  Quarter 22  22  ^^.fi  II 

New  Moon 

.......      31 

4   21.2  1 

15 

18   10  43.82 

2.2565 

26  59  55.4 

1.367 

1 

i6 

18   12  59.27 

2.2584 

27     I   13.4 

1.232 

—  -_ 

17 

18   15   14.83 

2.2602 

27     2  23.2 

1.097 

i8 

18   17  30.49 

2.2619 

27     3  25.0 

0.962 

d        h 

19 

18   19  46.26 

2.2636 

27     4   18.6 

0.825 

c 

Perigee     . 

Dec.    I 

5     3.7 

20 

18  22     2.12 

2.265Z 

27     5     4.0 

o.6«9 

c 

Apogee     . 

27   14-3  il 

21 

18  24  18.07 
18  26  34.11 

2.2666 

27     5  41.3 
27     6   10.4 

0.553 

22 

2.2680 

0.417 

23 

18  28  50.23 

3.2693 

27     6  31.3 

0.280 

«4 

18  31     6.43 

2.2706 

S.27     6  44.0 

0.143 
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GREENWICH  MEAN  TIME. 

LUNAK  DISTANCES. 

'4 

P.  L. 

P.  L. 

P.  L. 

P.  I- 

Name  and  Direction 

Noon. 

of 

Illh 

of 

Vlh 

of 

IXh 

of      1 

of  Object 

Diff. 

Diff. 

Diff. 

Dill. 

e                   •» 

e           »          m 

e         t 

„ 

0            1           m 

3      Sun 

W. 

17  52     5 

3428 

19     13     50 

3481 

20  35 

43 

3415 

21  57  43 

3408 

j  Fomalhaut 

E. 

65     7  34 

3238 

63    42     10 

3238 

62   16 

46 

3240 

60  51  24 

3^42 

1  aPegasi 

E. 

85  38  59 

34" 

84  16  55 

3410 

82  54 

50 

3406 

81  32  43 

3407 

1  Saturn 

E. 

122   10  28 

3005 

I20   40   22 

3002 

119  10 

12 

2998 

117  39  57 

a»3 

4 

Sun 

W. 

28  49  35 

3376 

30    12    19 

3369 

31  35 

II 

3363 

32  58  10 

3356 

Fomalhaut 

E. 

53  45  29 

3263 

52  20  34 

3a68 

50  55 

45 

3275 

49  31     5 

3«83 

a  Pegasi 

E. 

74  41   55 

3407 

73  19  46 

3408 

71  57 

38 

3410 

70  35  32 

34xa  ' 

Saturn 

E. 

no     7   15 

2969 

108  36  24 

2964 

107     5 

27 

2958 

105  34  22 

2953 

a  Arietis 

E. 

116  40     6 

3087 

115  II  40 

3080 

"3  43 

6 

3073 

112   14  23 

3065 

5 

Sun 

W. 

39  55     8 

3319 

41   18  57 

33" 

42  42 

56 

3302 

44     7     5 

3«94 

Fomalhaut 

E. 

42  30  36 

3346 

41     7  18 

3365 

39  44 

21 

3386 

38  21  49 

34«r 

a  Pegasi 

E. 

63  45  57 

3433 

62  24  18 

3440 

61     2 

47 

3448 

59  41  25 

3458; 

Saturn 

E. 

97  57     5 

9921 

96  25  13 

2914 

94  53 

12 

2906 

93  21     I 

2899  ■ 

a  Arietis 

E. 

104  48   19 

3024 

103  18  36 

30x6 

lOI    48 

43 

3007 

100  18  39 

29!»| 

6 

Sun 

W. 

51    10  21 

3248 

52  35  li 

3238 

54     0 

57 

3227 

55  26  34 

3217 

a  Pegasi 

E. 

52  57  39 

35*5 

51  37  43 

3545 

50  18 

9 

3567 

48  58  59 

3S9X 

Saturn 

E. 

85  37  39 

3858 

84     4  26 

2848 

82  31 

I 

•   2839 

80  57  24 

2830 

a  Arietis 

E. 

92  45  40 

2955 

91   14  30 

2946 

89  43 

9 

2936 

88  II  36 

2927 

7 

Sun 

W. 

62  37  53 

3159 

64     4  51 

3147 

65  32 

3 

3x34 

66  59  31 

3122  1 

Saturn 

E. 

73     6     6 

2777 

71  31     9 

2766 

69  55 

57 

2755 

68  20  29 

a744 

a  Arietis 

E. 

80  30  45 

2876 

78  57  56 

2866 

77  24 

53 

2855 

75  51  37 

2845 

Aldebaraii 

E. 

no  47  10 

2831 

109  13  23 

28x9 

107  39 

20 

2807 

106     5     I 

2795 

8 

Sun 

W. 

74  20  52 

305a 

75  50     0 

3038 

77  19 

26 

3023 

78  49  II 

3008 

Saturn 

E. 

60  19  13 

2680 

58  42     6 

2^ 

57     4 

42 

2653 

55  26  59 

2639 

a  Arietis 

E. 

68     I  46 

2790 

66  27     4 

2779 

64  52 

8 

9767 

63  16  57 

2756 

Aldebaran 

E. 

98     9   16 

27*9 

96  33   15 

2715 

94  56 

55 

2701 

93  20  16 

^ 

9 

Sun 

W. 

86  22  43 

2928 

87  54  26 

2912 

89  26 

30 

2895 

90  58  55 

1 
2878 

a  Aquilae 

W. 

53     4  31 

4034 

54  15  37 

3959 

55  27 

58 

3888 

56  41  30 

3821 

Saturn 

E. 

47   13  34 

2566 

45  U  53 

2551 

43  53 

51 

2535 

42  13  27 

«5«o 

a  Arietis 

E. 

55  17  27 

53  40  50 

2693 

52     4 

0 

2684 

50  26  58 

2675 

Aldebaran 

E. 

85  12   14 

a6i4 

83  33  38 

2599 

81  54 

41 

2583 

80  15  23 

«S68 

lO 

Sun 

W. 

98  46  33 

2791 

100  21    13 

2774 

loi   56 

15 

•756 

103  31  40 

2738 

<i  Aquilae 

w. 

63     5  21 

3539 

64  25     2 

3492 

65  45 

35 

3447 

67     6  58 

3404 

Saturn 

E. 

33  46     0 

8441 

32     3  23 

2425 

30  20 

24 

2409 

28  37     I 

2393 

a  Arietis 

E. 

42   19     2 

0642 

40  41     4 

a639 

39     3 

2 

2638 

37  24  58 

2639 

Aldebaran 

E. 

71  53  32 

3490 

70  12     5 

2475 

68  30 

16 

2459 

66  48     5 

2443 

Pollux 

E. 

115  53  45 

2455 

114  11   28 

2438 

112  28 

48 

2422 

no  45  44 

2405 

II 

Sun 

W. 

III  34  41 

2650 

113   12  28 

2632 

114  50 

39 

26x5 

116  29  13 

2599 

a  Aquilae 

W. 

74     5   16 

3213 

75  30  58 

319a 

76  57 

17 

3163 

78  24  II 

3x36 

Fomalhaut 

W. 

40  40  29 

2734 

42  16  24 

2692 

43  53 

15 

2651 

45  31     I 

•6x3 

Aldebaran 

E. 

58   II  43 

8368 

56  27  23 

2354 

54  42 

42 

2340 

52  57  41 

2326 

Pollux 

E. 

102     4  27 

2322 

100  19     0 

2306 

98  33 

9 

2290 

96  46  54 

2274 

12 

a  Aquils 

W. 

85  46   13 

3024 

87   15  56 

3008 

88  45 

59 

2992 

90  16  22 

29/; 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

fe" 

Name  and  Direction 

Midnight 

P.L. 

of 

XVh 

P.L. 
of 

XVIIIh 

P.L 

of 

XXIh 

P.U 
of 

f 

of  Object 

Diff. 

Diff. 

Diff. 

DiflL 

•     »     • 

0          t          m 

Off 

e         f         m 

3 

Sun 

W. 

23  19  51 

3401 

24  42     6 

3395 

26     4  28 

338S 

27     26    58 

3382 

Fomalhaut 

E. 

59  26     4 

3345 

58     0  48 

3249 

56  35  37 

3233 

55  10  30 

3258 

a  Pegasi 

E. 

8o  lo  35 

3406 

78  48  25 

3406 

77  26  15 

3406 

76     4     5 

3406 

Saturn 

E. 

ii6     9  36 

9989 

114  39  10 

2985 

113     8  38 

2960 

III  38     0 

2974 

4 

Sun 

W. 

34  21   17 

3349 

35  44  32 

3342 

37     7  55 

3334 

38  31  27 

3326 

Fomalhaut 

E. 

48     6  34 

3293 

46  42  14 

3304 

45  18     7 

3316 

43  54  14 

3330 

a  Pegasi 

E. 

69  13  29 

3415 

67  51  29 

3419 

66  29  33 

3423 

65     7  42 

3428 

Saturn 

E. 

104     3   10 

9947 

102  31  50. 

2941 

loi     0  23 

2935 

99  28  48 

2928 

a  Arietis 

E. 

no  45  30 

3056 

109  16  27 

3048 

107  47  14 

3040 

106  17  52 

3032 

5 

Sun 

W. 

45  31  23 

3185 

46  55  51 

3276 

48  20  30 

3267 

49  45  20 

3258 

Fomalhaut 

E. 

36  59  45 

3440 

35  38  13 

3474 

34   17  20 

3513 

32  57  10 

3556 

a  Pegasi 

E. 

58  20  14 

3468 

56  59  14 

3480 

55  38  27 

3493 

54  17  55 

3508 

1 
1 

Saturn 

E. 

91  48  41 

2891 

90  16  II 

2883 

88  43  31 

2875 

87  10  40 

2867 

1 

a  Arietis 

E. 

98  48  25 

9990 

97  18     0 

2982 

95  47  25 

2973 

94   16  38 

2964 

6 

Sun 

W. 

56  52  23 

3206 

58  18  25 

3195 

59  44  40 

3183 

61    II     9 

317X 

a  Pegasi 

E. 

47  40  15 

3619 

46  22     I 

3652 

45     4  23 

3688 

43  47  24 

3728 

Saturn 

E. 

79  23  35 

28ao 

77  49  33 

2810 

76  15  18 

2799 

74  40  49 

2788 

1 

a  Arietis 

E. 

86  39  51 

2917 

85     7  54 

2907 

.  83  35  44 

2897 

82     3  21 

2887 

1     7 

Sun 

W. 

68  27  14 

3109 

69  55  13 

3095 

71   23  29 

3081 

72  52     2 

3067 

I 

Saturn 

E. 

66  44  47 

2732 

65     8  49 

2719 

63  32  34 

2706 

61  56     2 

2693 

1 

a  Arietis 

E. 

74  18     7 

a834 

72  44  23 

2823 

71  10  25 

a8z2 

69  36  13 

280Z  j 

1 
1 

Aldebaran 

E. 

104  30  26 

278a 

102  55  34 

2769 

loi   20  26 

2756 

99  45     0 

2742 

8 

Sun 

W. 

80  19  14 

2993 

81  49  36 

2977 

83  20  18 

2961 

84  51   20 

2944 

Saturn 

E. 

53  48  57 

2625 

52   10  35 

26ZI 

50  31  55 

2596 

48  52  55 

2581 

1 

a  Arietis 

E. 

61  41  32 

2745 

60     5  52 

2735 

58  29  58 

2724 

56  53  50 

2713 

1 

Aldebaran 

E. 

91  43   19 

3672 

90     6     2 

2658 

88  28  26 

2643 

86  50  30 

2629 

i  9 

Sun 

W. 

92  31  42 

2861 

94     4  51 

2844 

95  38  22 

2826 

97  12   16 

2808 

1 

a  Aquilae 

W. 

57  56  II 

3758 

59   11   57 

3698 

60  28  46 

3642 

61  46  35 

3589 

Saturn 

E  . 

40  32  42 

2504 

38  51   35 

2488 

37   10     6 

2472 

35  28   14 

2457 

a  Arietis 

E. 

48  49  43 

2666 

47   12   17 

2658 

45  34  40 

2651 

43  56  54 

2646 

Aldebaran 

E. 

78  35  44 

2553 

76  55  44 

2537 

75  15  22 

2521 

73  34  38 

2505 

lO 

Sun 

W. 

105     7  29 

2720 

106  43  42 

2703 

108  20   18 

2685 

109  57   18 

2668 

a  Aquila 

W. 

68  29  10 

3365 

69  52     7 

3326 

71    15  48 

3289 

72  40  12 

3255 

Saturn 

E. 

26  53  16 

2376 

25     9     7 

2360 

23  24  36 

2344 

21  39  41 

2328  1 

a  Arietis 

E. 

35  46  55 

2643 

34     8  58 

2652 

32  31   13 

2663 

30  53  44 

2678  j 

Aldebaran 

E. 

65     5  32 

2428 

63  22  37 

2413 

61  39  20 

2398 

59  55  42 

2383  j 

Pollux 

E. 

109     2  16 

2388 

107   18  24 

2372 

105  34     9 

2355 

103  49  30 

2339  I 

II 

Sun 

W. 

118     8   10 

2382 

119  47  30 

2365 

121   27   13 

2549 

123     7  19 

2533 

a  Aquilae 

W. 

79  51   37 

3x11 

81    19  34 

3087 

82  48     0 

30^ 

84  16  54 

3043 

Fomalhaut 

W. 

47     9  38 

2578 

48  49     3 

2545 

50  29   14 

2514 

52  10     8 

2485 

Aldebaran 

E. 

51    12  20 

2313 

49  26  40 

2301 

47  40  41 

2289 

45  54  25 

2278 

Pollux 

E. 

95     0  16 

3258 

93   13   14 

2241 

91   25  48 

2326 

89  37  59 

22X1 

1 

12 

a  Aquilae 

W. 

91  47     3 

2963 

93   17  59 

2955 

94  49     8 

2947 

96  20  27 

... 
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XV. 


GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

P.  L. 

P.  L 

P.U 

P.L 

Name  and  Direction 

Noon. 

of 

Illh 

of 

Vlh 

of 

IX" 

of 

r 

of  Object 

Diff. 

Diff. 

Diff. 

EHff. 

O              f             H 

e         »         »» 

e         f        *f 

9         *         - 

12 

Fomalhaut 

W. 

53  51  42 

Mi» 

55  33  55 

a43a 

57  16  44 

3407 

59     0     9 

9584 

a  Pegasi 

W. 

38   16  34 

3339 

39  40     0 

3241 

41     5  21 

3151 

42  32  29 

3*^7" 

Aldebaran 

E. 

44     7  53 

3268 

42  21     6 

3358 

40  34     4 

2349 

38  46  50 

2943 

Pollux 

E. 

87  49  48 

3x96 

86     I   15 

3x8x 

84  12  19 

3167 

82  23     2 

ax53 

13 

a  Aquilae 

W. 

97  51   54 

8936 

99  23  27 

«934 

100  55     3 

8935 

102  26  38 

"937  ' 

Fomalhaut 

W. 

67  44  58 

3387 

69  31   17 

3370 

71   18     I 

2355 

73     5     7 

294  X 

a  Pegasi 

W. 

50  10  17 

3766 

51  45  29 

3720 

53  21  42 

8675 

54  58  50 

264Z 

Pollux 

E. 

73  II  27 

3089 

.71   20  II 

3078 

69  28  37 

3067 

67  36  47 

2037 

Regulus 

E. 

109  33  59 

2X03 

107  43     4 

2090 

105  51   50 

8079 

104     0  18 

3c69 

14 

Fomalhaut 

W. 

82     5   17 

3186 

83  54     5 

ai79 

85  43     4 

8x73 

87  32  13 

9167 

a  Pegasi 

W. 

63  15  59 

2496 

64  57   18 

«476 

66  39     5 

8457 

68  21   19 

2439 

Saturn 

W. 

24     6  37 

3005 

26     0     4 

1998 

27  53  41 

1998 

29  47  28 

1987' 

Pollux 

E. 

58   13  58 

9016 

56  20  47 

3009 

54  27  26 

3003 

52  33  57 

X99« 

Regulus 

E. 

94  38  59 

2096 

92  46     5 

30x9 

90  53     I 

30x4 

88  59  48 

9009 

15 

Fomalhaut 

W. 

96  39  30 

SI  56 

98  29     4 

S157 

100  18  36 

3160 

102     8     4 

■9x64  1 

a  Pegasi 

W. 

76  57  39 

3383 

78  41  38 

a37« 

80  25  45 

8374 

82     9  58 

3371 

Saturn 

W. 

39  18     2 

1973 

41   12  20 

197a 

43     6  39 

197a 

45     0  57 

1973 

a  Arietis 

W. 

33  26     8 

2245 

35  13  28 

2323 

37     I   22 

2203 

38  49  46 

3x86  1 

Pollux 

E. 

43     5     I 

1986 

41   II     5 

X986 

39   17     8 

1987 

37  23   13 

1989' 

Regulus 

E. 

79  32     8 

1995 

77  38  26 

1995 

75  44  43 

1995 

73  51     I 

1996  1 

i6 

a  Pegasi 

W. 

90  51   14 

3383 

92  35  15 

3389 

94  19     6 

8397 

96     2  45 

2407  j 

Saturn 

W. 

54  31  39 

1990 

56  25  29 

1996 

58  19   10 

3003 

60  12  40 

30I0 

a  Arietis 

w. 

47  56  38 

ai43 

49  46  31 

3X4X 

51   36  28 

214X 

53  26  25 

3x43 

Pollux 

E. 

27  54  48 

30XI 

26     I  31 

30x9 

24     8  27 

3028 

22  15  36 

3039 

Regulus 

E. 

64  23  30 

30X6 

62  30  21 

2023 

60  37  22 

9030 

58  44  34 

2037 

Spica 

E. 

118  26  30 

3014 

116  33   17 

•02O 

114  40  13 

3036 

112  47   19 

3032 

17 

Saturn 

W. 

69  36  58 

«>57 

71   29     3 

2068 

73  20  51 

3081 

75   12  20 

3094 

a  Arietis 

W. 

62  35     7 

2166 

64  24  25 

2174 

66   13  31 

3184 

68     2  23 

8194 

Aldebaran 

W. 

32     6  56 

3183 

33  55  49 

3184 

35  44  41 

2x86 

37  33  29 

3x91 

Regulus 

E. 

49  24     6 

3090 

47  32  52 

3103 

45  41   58 

2XX7 

43  51  25 

3x39 

Spica 

E. 

103  25  47 

3077 

loi  34  13 

99  42  57 

3IOX 

97  51   59 

9x14 

Jupiter 

E. 

117  39  35 

31X6 

115  49     0 

3138 

113  58  44 

214I 

112     8  47 

2154 

i8 

Saturn 

W. 

84  24  34 

3166 

86  13  53 

3l8l 

88     2  48 

2X97 

89  51   19 

1314 

a  Arietis 

W. 

77     2  27 

3357 

78  49  30 

3373 

80  36  10 

2288 

82  22  28 

2304 

Aldebaran 

W. 

46  34  56 

3337 

48  22  28 

3349 

50     9  42 

9263 

51  56  37 

2976 

Regulus 

E. 

34  44  43 

82X9 

32  56  44 

3340 

31     9   16 

9963 

29  22  20 

2285 

Spica 

E. 

88  42.  17 

3x85 

86  53  27 

320I 

85     5     I 

92x7 

83  16  59 

9834 

Jupiter 

£. 

103     4     7 

3336 

loi   16  18 

3343 

99  28  53 

9358 

97  41  52 

8275 

Mars 

E. 

124  23  31 

2385 

122  39  35 

3403 

120  56     3 

3419 

119  12  56 

8437 

19 

Saturn 

W. 

98  47  34 

2303 

100  33  29 

338X 

102  18  58 

8340 

104     3  59 

8359 

a  Arietis 

W. 

91     7  53 

3391 

92  51  41 

34X0 

94  35     3 

3439 

96  17  57 

8448 

Aldebaran 

W. 

60  45  49 

8355 

62  30  29 

aSTa 

64  14  45 

3389 

65  58  36 

3407 

Pollux 

W. 

16  28     8 

a34i 

18  13     8 

2355 

19  57  48 

8369 

21  42     8 

3384 

Spica 

E. 

74  23   13 

*3H 

72  37  48 

8342 

70  52  49 

3361 

69     8   18 

3380 

1 

Jupiter 

E. 

88  53     5 

2364 

87     8  39 

2382 

85  24  39 

34OX 

83  41     6 

342X 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.  L. 

P.  L 

P.  L 

P.U 

Name  and  Direction 

Midnight 

of 

XVh 

of 

XVIIIh 

of 

XXIh 

of 

l« 

of  Object. 

- 

Diff. 

Diff. 

Diff. 

Diff. 

i 

e         f        » 

0              •              H 

e         f        f* 

•       »       w 

12     Fomalhaut 

W. 

60  44     7 

a36a 

62  28  37 

*a34a 

64     13    36 

2323 

65  59     4 

2304 

1  a  Pegasi 

w. 

44     I  16 

•997 

45  31   33 

2931 

47     3   13 

3B70 

48  36  10 

38x6 

,  Aldebaran 

E. 

36  59  27 

t338 

35  "  56 

3334 

33  24   19 

2233 

31  36  39 

3233 

Pollux 

E. 

80  33  23 

2139 

78  43  24 

9x26 

76  53     4 

3113 

75     2  25 

2X0X 

13      aAquilae 

W. 

103  58  10 

JWa 

105  29  35 

9949 

107     0  52 

•958 

108  31  57 

8972 

1  Fomalhaut 

W. 

74  52  33 

2338 

76  40  19 

23X6 

78  28  22 

2303 

80  16  42 

2X95 

i  a  Pegasi 

W. 

56  36  49 

2607 

58  15  35 

a575 

59  55     4 

2546 

61  35  13 

8380 

j  Pollux 

E. 

65  44  41 

3047 

63  52  20 

3038 

61   59  45 

2030 

60     6  57 

3033 

Regulus 

E. 

102     8  31 

ao59 

100  16  29 

3050 

98  24  12 

304X 

96  31  42 

2033 

14      Fomalhaut 

W. 

89  21  30 

3163 

91   10  54 

2X59 

93     0  23 

3x57 

94  49  56 

3x56 

-,  a  Pegasi 

W. 

70     3  58 

a4a5 

71  46  58 

24x2 

73  30  16 

3400 

75  13  51 

2391 

'  Saturn 

W. 

31  41   23 

19B3 

33  35  25 

X979 

35  29  33 

X976 

37  23  46 

X974 

,  Pollux 

E. 

50  40  20 

1994 

48  46  36 

1991 

46  52  48 

1989 

44  58  56 

X9B7 

Regulus 

E. 

87     6  27 

30Q4 

85  12  59 

2001 

83  19  26 

1993 

81  25  48 

1996 

15  1  Fomalhaut 

W. 

103  57  27 

2169 

105  46  42 

2175 

107  35  47 

2x82 

109  24  41 

3x90 

a  Pegasi 

W. 

83  54  15 

2370 

85  38  33 

•370 

87  22  50 

237a 

89     7     5 

2376 

Saturn 

W. 

46  55  14 

1975 

48  49  28 

1978 

50  43  37 

X98X 

52  37  41 

X985 

a  Arietis 

W. 

40  38  36 

3172 

42  27  46 

ai6x 

44  17   12 

2153 

46     6  51 

2X47 

1  Pollux 

E. 

35  29  21 

I99I 

33  35  33 

1995 

31  41   50 

9000 

29  48  15 

8O05 

'  Regulus 

E. 

71  57  21 

1998 

70     3  45 

90OI 

68  10  13 

2005 

66   16  48 

30x0 

16  .  a  Pegasi 

W. 

97  46  10 

2419 

99  29   i8 

8438 

loi   12     8 

2446 

102  54  37 

2468 

Saturn 

W. 

62     5  59 

9018 

63  59     5 

2036 

65  51   58 

2036 

67  44  36 

3046 

a  Arietis 

W. 

55  16  21 

2144 

57     6  13 

2X48 

58  55  59 

2153 

60  45  38 

2x59 

Pollux 

E. 

20  23     2 

305X 

18  30  47 

2065 

16  38  54 

14  47  27 

21OX 

Regulus 

E. 

56  51  58 

2046 

54  59  36 

•056 

53     7  29 

3067 

51   15  39 

3078 

Spica 

E. 

no  54  34 

«>39 

109     2     I 

3048 

107     9  42 

2057 

105   17  37 

3067 

17 

Saturn 

W. 

77     3  29 

2107 

78  54  18 

3I2X 

80  44  46 

2x36 

82  34  51 

3x5  X 

a  Arietis 

W. 

69  50  59 

290S 

71  39  18 

2217 

73  27  20 

2230 

75  15     3 

8343 

Aldebaran 

W. 

39  22  10 

2x98 

41   10  41 

2206 

42  59     0 

32X5 

44  47     6 

3333 

Regulus 

E. 

42     I   15 

2147 

40  II  28 

2164 

38  22     6 

3X83 

36  33   II 

3aoo 

Spica 

E. 

96     I  21 

•137 

94  II     3 

314I 

92  21     6 

2x55 

90  31  30 

8170 

Jupiter 

E. 

no  19     9 

3167 

108  29  51 

3x8x 

106  40  55 

2X93 

104  52  20 

22x0 

18 

Saturn 

W. 

91  39  26 

2331 

93  27     7 

2248 

95  14  23 

3366 

97     I   12 

2283 

a  Arietis 

W. 

84     8  22 

33» 

85  53  52 

3337 

87  38  57 

2354 

89  23  38 

8378 

Aldebaran 

W. 

53  43  12 

329X 

55  29  25 

3306 

57  15  16 

2333 

59     0  44 

8338 

Regulus 

E. 

27  35  58 

3310 

25  50  13 

2338 

24     5     9 

3368 

22  20  48 

2399 

Spica 

E. 

81  29  22 

3351 

79  42  II 

8268 

77  55  25 

8286 

76     9     6 

2305 

Jupiter 

E. 

95  55  15 

3392 

94     9     4 

2309 

92  23  18 

3337 

90  37  58 

2346 

1  Mars 

E. 

117  30  14 

8455 

115  47  57 

2475 

114     6     5 

•492 

X12  24  40 

25x0 

19 

Saturn 

W. 

105  48  33 

2378 

107  32  39 

•397 

109   16   19 

3416 

no  59  31 

8436 

a  Arietis 

W. 

98     0  24 

H^ 

99  42  23 

3487 

loi  23  54 

3507 

103     4  58 

2527 

Aldebaran 

W. 

67  42     I 

2425 

69  25     0 

2443 

71     7  34 

2461 

72  49  42 

3480 

Pollux 

W. 

23  26     5 

340X 

25     9  39 

•418 

26  52  48 

■436 

28  35  32 

2454 

Spica 

E. 

67  24   15 

9399 

65  40  39 

24x9 

63  57  31 

2438 

62  14  51 

2438 

__ 

Jupiter 

E. 

81   58     I 

3440 

80  15  23 

2459 

78  33  12 

2478 

76  51  28 

2497 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

9 

"1 

Name  and  Direction 

Noon. 

P.  L. 

of 

Illh 

P.L. 

of 

Vlh 

P.L. 

of 

IXh 

P.L. 
of 

l« 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

e          »         m 

or" 

0          1          n 

0           t           m 

19 

Mars 

E. 

no  43  40 

2539 

109     3     7 

2549 

107    23      2 

2569 

105  43  24 

«589 

20 

a  Arietis 

W. 

104  45  33 

2548 

106  25  39 

25«9 

108      5    16 

2590 

109  44  25 

fl6xx 

Aldebaran 

W. 

74  31  24 

2499 

76  12  39 

a5i7 

77  53  29 

2535 

79  33  53 

«S54 

Pollux 

W. 

30  17  50 

8472 

31   59  43 

2490 

33  41   10 

8S08 

35  22   12 

8S96 

Spica 

E. 

60  32  38 

2478 

58  50  54 

M97 

57     9  37 

2517 

55  28  48 

a537 

Jupiter 

E. 

75  10  10 

8517 

73  29  20 

8537 

71  48  58 

2556 

70     9     3 

•575 

Mars 

E. 

97  32     3 

2689 

95  55     8 

2709 

94  18  41 

•729 

92  42  40 

«750 

Sun 

E. 

125     9  43 

2808 

123  35  25 

2828 

122     I  34 

9849 

120  28  10 

8^ 

21 

Aldebaran 

W. 

87  49  25 

2648 

89  27  15 

2666 

91     4  40 

2684 

92  41  41 

2708 

Pollux 

W. 

43  40  59 

2619 

45  19  29 

2637 

46  57  34 

«655 

48  35  15 

2678 

Spica 

E. 

47  "  34 

2636 

45  33  28 

8656 

43  55  49 

2670 

42  18  37 

■«695 

Jupiter 

E. 

61  55  57 

60  18  37 

2688 

58  41  41 

2707 

57     5  10 

V7VS 

Mars 

E. 

84  49  15 

2850 

83  15  52 

8869 

81  42  53 

2888 

80  10  19 

•907 

Sun 

E. 

112  47  40 

2970 

III   16  51 

2990 

109  46  26 

30x0 

108  16  26 

3089 

22 

Aldebaran 

W. 

100  40  55 

•739 

102  15  37 

2805 

103  49  58 

2821 

105  23  58 

2838 

Pollux 

W. 

56  37  54 

8756 

58  13   19 

2772 

59  48  23 

2788 

61  23     7 

2804 

Regulus 

W. 

20  39  II 

2862 

22  12  19 

2865 

23  45  23 

8869 

25  18  22 

a875 

Spica 

E. 

34  19     4 

2793 

32  44  27 

2813 

31   10  16 

2833 

29  36  30 

a853 

Jupiter 

E. 

49     8  28 

281 1 

47  34  15 

2828 

46     0  23 

2844 

44  26  52 

2859 

Mars 

E. 

72  33  23 

2997 

71     3     7 

3014 

69  33   13 

3031 

68     3  39 

3048 

Sun 

E. 

100  52   16 

3122 

99  24  33 

3140 

97  57   12 

3157 

96  30  II 

3f74 

23 

Pollux 

W. 

69   II   52 

2875 

70  44  43 

2888 

72   17   17 

2900 

73  49  35 

89X2 

Regulus 

W. 

33     0  52 

2919 

34  32  47 

2928 

36     4  30 

2937 

37  36     I 

2946 

Jupiter 

E. 

36  44     5 

2931 

35   12  26 

2945 

33  41     4 

2958 

32     9  59 

2970 

Mars 

E. 

60  40  46 

3ii4 

59   13     6 

3x39 

57  45  44 

3153 

56   18  38 

3165 

Sun 

E. 

89  20     2 

3253 

87  54  55 

3267 

86  30     5 

3281 

85     5  32 

3294 

24 

Pollux 

W. 

81  27  22 

2968 

82  58   14 

2977 

84  28  55 

2986 

85  59  24 

9995 

Regulus 

W. 

45   10  39 

2993 

46  41     0 

3001 

48   II   II 

3009 

49  41   13 

3017 

Jupiter 

E. 

24  38   12 

3<»5 

23     8  31 

3035 

21  39     2 

3045 

20     9  45 

3054 

Sun 

E. 

78     6  29 

3355 

76  43  21 

3366 

75  20  26 

3376 

73  57  43 

3386 

25 

Pollux 

W. 

93  29   18 

3033 

94  58  50 

3039 

96  28   14 

3045 

97  57  31 

3051 

Regulus 

W. 

57     9     5 

3051 

58  38   15 

3056 

60     7   19 

3061 

61  36  16 

9065 

Sun 

E. 

67     6  44 

3429 

65  45     0 

3436 

64  23  24 

3442 

63     I  55 

3448 

26 

Pollux 

W. 

105  22  27 

3071 

106  51   12 

3074 

108   19  53 

3076 

109  48  31 

3078 

Regulus 

W. 

68  59  44 

3084 

70  28   13 

3087 

71   56  39 

308, 

73  25     2 

3091 

Spica 

W. 

15   17  50 

3234 

16  43   19 

32x2 

18     9  14 

3193 

19  35  31 

3178 

Sun 

E. 

56   16     7 

3473 

54  55   13 

3477 

53  34  23 

3480 

52  13  37 

3483 

27 

Regulus 

W. 

80  46  32 

3095 

82   14  48 

3095 

83  43     4 

3094 

85  II  21 

30,3 

Spica 

W. 

26  50  18 

3138 

28  17  42 

3133 

29  45   12 

3x29 

31   12  47 

3124 

Sun 

E. 

45  30  28 

3493 

44     9  56 

3494 

42  49  25 

3495 

41   28  55 

3496 

28 

Regulus 

W. 

92  33     3 

3086 

94     I  30 

3083 

95  30     0 

3081 

96  58  33 

3078 

Spica 

W. 

38  32     5 

3102 

40     0  12 

3098 

41  28  24 

3«H 

42  56  41 

3089 

Sun 

E. 

34  46  32 

3497 

33  26     3 

3497 

32     5  35 

3497 

30  45     7 

3497 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^^ 

P.  L 

P.  L. 

P.  L. 

1 
P.  u  1 

■s% 

Name  and  Direction 

Midnight 

of 

XVh 

of 

XVIIIb 

of 

XXI*" 

Of 

5- 

of  Object 

' 

Diff. 

Diflf. 

Diff. 

Diff. 

o          f         m 

e          »          m 

0           t           m 

0        ' 

m 

^9 

Mars 

E. 

104        4     13 

a609 

102  25  30 

a629 

100  47  14 

2649 

99     9 

25 

26G9 

20 

a  Arietis 

W. 

III  23     6 

•632 

113   I  17 

a653 

114  39     0 

2675 

116  16 

13 

2696 

Aldebaran 

W. 

81   13  51 

a573 

82  53  23 

2392 

84  32  29 

2610 

86  II 

10 

Pollux 

W. 

37     2  49 

2545 

38  43     0 

2564 

40  22  45 

2s8a 

42     2 

5 

2601 

Spica 

E. 

53  48  26 

2557 

52     8  32 

«577 

50  29     6 

2597 

48  50 

7 

2616 

Jupiter 

E. 

68  29  33 

«594 

66  50  30 

2613 

65  II   54 

2632 

63  33 

43 

263X 

Mars 

E. 

91     7     7 

2770 

89  32     0 

a79o 

87  57  19 

28x0 

86  23 

4 

2830 

Sun 

E. 

118  55   12 

2890 

117  22  41 

2910 

115  50  35 

2930 

114  18 

55 

2950  ' 

21 

Aldebaran 

W. 

94   18  19 

27«) 

95  54  32 

2738 

97  30  22 

2755 

99     5 

50 

2772  1 

Pollux 

W. 

50  12  33 

2689 

51  49  28 

2706 

53  25  59 

2723 

55     2 

8 

2740  1 

Spica 

E. 

40  41   50 

2715 

39     5  30 

2734 

37  29  35 

2754 

35  54 

7 

2773 

Jupiter 

E. 

55  29     4 

«743 

53  53  21 

2700 

52  18     I 

2777 

50  43 

3 

2794 

Mars 

E. 

78  38     9 

2926 

77     6  23 

9944 

75  35     0 

2962 

74     4 

0 

2980  1 

Sun 

E. 

106  46  49 

3048 

105  17  36 

3067 

103  48  47 

3086 

102  20 

20 

3104 

22 

Aldebaran 

W. 

106  57  37 

a854 

108  30  55 

2869 

iio     3  54 

2884 

III  36 

33 

2899 

Pollux 

W. 

62  57  30 

8818 

64  31  33 

2833 

66     5   18 

2848 

67  38 

44 

2862 

Regulus 

W. 

26  51   13 

2882 

28  23  55 

2891 

29  56  26 

2900 

31   28 

45 

2909 

Spica 

E. 

28     3  II 

3874 

26  30  19 

2896 

24  57  55 

2919 

23  26 

0 

294X 

Jupiter 

E. 

42  53  40 

a874 

41  20  48 

2889 

39  48  16 

2904 

38   16 

2 

2917 

Mars 

E. 

66  34  26 

3064 

65     5  32 

3080 

63  36  58 

3095 

62     8 

43 

31x0 

Sun 

E. 

95     3  31 

3190 

93  37  10 

3207 

92  II     9 

3222 

90  45 

27 

3237 

23 

Pollux 

W. 

75  21  38 

«9a4 

76  53  25 

2936 

78  24  58 

2947 

79  56 

17 

2958 

Regulus 

W. 

39     7  21 

2956 

40  38  28 

2966 

42     9  23 

2975 

43  40 

7 

29841 

Jupiter 

E. 

30  39     9 

2982 

29     8  34 

2994 

27  38   14 

3005 

26     8 

7 

30x5  i 

Mars 

E. 

54  51  47 

3178 

53  25  12 

3»90 

51   58  51 

3202 

50  32  45. 

3214  [ 

Sun 

E. 

83  41   14 

3307 

82  17  12 

3320 

80  53  24 

3332 

79  29 

50 

3344  1 

24 

Pollux 

W. 

87  29  43 

3004 

88  59  51 

3012 

90  29  49 

3019 

91   59 

38 

3026 

Regulus 

W. 

51   II     5 

3024 

52  40  47 

3032 

54  10  21 

3038 

55  39 

47 

3044  1 

Jupiter 

E. 

18  40  39 

306a 

17  II  43 

3070 

15  42  57 

3078 

14  14 

20 

3086 

Sun 

E. 

72  35  II 

3396 

71   12  50 

3405 

69  50  39 

3413 

68  28 

37 

342X  1 

1 

25 

Pollux 

W. 

99  26  41 

3056 

100  55  45 

3060 

102  24  44 

3064 

103   53 

38 

3068  1 

Regulus 

W. 

63     5     8 

3070 

64  33  54 

3074 

66     2  35 

3078 

67  31 

II 

3081 

Sun 

E. 

61  40  34 

3454 

60  19  19 

3459 

58  58  10 

3464 

57  37 

6 

3469 

26 

Pollux 

W. 

III   17     7 

3080 

112  45  40 

3082 

114  14  12 

3082 

115  42 

43 

3083 

Regulus 

w. 

74  53  23 

3092 

76  21  42 

3093 

77  49  59 

3094 

79  18 

16 

3095 

Spica 

w. 

21      2      6 

3168 

22  28  54 

3159 

23  55  53 

3X3X 

25  23 

I 

3144 

Sun 

E. 

50  52  54 

3486 

49  32   14 

3488 

48  II  37 

3490 

46  51 

2 

349X 

27 

Regulus 

W. 

86  39  38 

309a 

88     7  56 

3091 

89  36  16 

3090 

91     4 

38 

3088 

Spica 

W. 

32  40  28 

3x19 

34     8   14 

3x14 

35  36     6 

3  IIO 

37     4 

3 

3106 

Sun 

E. 

40     8  26 

3496 

38  47  57 

3497 

37  27  29 

3497 

36     7 

I 

3497 

28 

Regulus 

W. 

98  27     9 

3075 

99  55  49 

3072 

loi  24  33 

3069 

102  53 

21 

3065 

Spica 

W. 

44  25     4 

3085 

45  53  32 

3081 

47  22     5 

3076 

48  50 

44 

3070 

SUH 

E. 

29  24  38 

3497 

28     4   la 

3497 

26  43  43 

3498 

25  23 

17 

3499 
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GREENWICH  MEAN  TIME. 

i 

i 

JANUARY- 

FEBRUARY. 

1 

S 

Ascension. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

1 
0 

Ascension. 

Var.  of 
R.  A. 
fori 

Hour. 

Apparent 
Decfination. 

Var.  of 
Decl. 
fori 
Hour. 

1 

Meridian 
Passage. 

yooM. 

Noon, 
s 

NOOM. 

1 

Noim. 

Noon. 

Natm. 

AW». 

1     h    ni      s 

0     ,       ,. 

1 
"     1    h      m 

h    m      s 

s 

e       »         f 

" 

h     m 

I  !  19  55  30.65 

+  15.916 

-2247  13.0 

+  54.19,     I  14-6 

I 

20    0  39.68 

-  7.911 

-17      125.0 

-37.79 

23  10.8 

2    20    I  48.46 

15.559 

22  24  53.2 

57.43       I  17-0 

2 

195747.18 

6.455 

17  16  22.6 

36.93 

23    4.6 

3    20    7  57.04 

15.146 

22      I   18.4 

60.44       I  19.2 

3 

19  55  30.08 

4.969 

17  30  53.8 

35.60 

22  59.0 

4I  201354.93 

14.668 

21  36  34-3 

63.181      I  21.2 

4 

19  53  48.63 

3.490 

17  44  48.6 

33.91 

22  53-9 

5  ,  20  19  40.49 

14. 117 

21  10  48.0        65.62  i     I  23.0 

5 

19  52  42.26 

2.049 

17  57  59.0 

31-91 

22  49.4 

6    20  25  11,87 

+  13.484 

-  20  44    8.0  '  +  67.65  i     I  24.5 

6 

19  52     9.81 

-  0.666 

-18  10  18.4 

-•9.67 

2245.5 

7  ,  20  30  27.03 

ia.762 

20  16  44.5         69.22  1     I  25.8 

7 

1952    9-71 

+  0.645 

18  21  41.7 

27.24 

22  42.0 

8  ,  20  35  23.67 

11.940 

19  48  49.4         70.27  '     I  26.S 

8 

195240.13 

1.877 

18  32     4.6 

24.65 

22  39.0  j 

9    20  39  59.27 

11.007 

19  20  36.4  1       70.70  [     I  27.4 

9 

19  53  39- lo 

3.024 

i8  41  23.8 

ai.94 

22  36.5 

10  ,  20  44  11.08 

9.956 

18  52  21.3  j       70.43  1     127.6 

10 

1955    4.59 

4,086 

18  49  36.6 

19.1a 

2234.4 

II ;  2047  56.14 

+   8.777 

-18  24  21.8  1  +69.38,     I  27.4 

II 

19  56  54.58 

+   5.066 

— 18  56  40.6 

—  16.21 

22  32.6 

12 1  20  51  11.32 

7.465 

17  56  57-9 1      67.46  1    I  26.7 

12 

1959    7.15 

5.968 

19    233,9 

13.23 

22  31.2 

13'  205353.39 

6.018 

17  30  31.0  1      64.61      I  25.5 

13 

20      I  40.46 

6.795 

19    7  15.2 

10.20 

22  30.1       • 

14'  205559.12 

4.437 

17    5  24,0        60.79      I  23.6 

14 

20     4  32.76 

7.552 

19  10  42.9 

7.11 

2229.3 

15'  205725.40 

2.733 

16  42    0.7  1       55.97      I  21.0 

15 

20     742.43 

8.244 

19  12  56.1 

3.98 

22  28.8 

16 '  20  58  9.44 

+   0.921 

-162045.21+50.15      I  17.8 

16 

20  II      7.98 

+  8.876    -  19  13  53.8 

—  0.81 

22  28.5 

17  1  20  58   8.96 

-  0.97a 

16    2    0.7  j      43.401     I  i3'8 

17 

20  14  48.04 

9.454        19  13  35.3 

+  2.37 

22  28.4 

18    205722.45 

a.908 

1546    7-9 1       35.86 

I     9.1 

18 

20  18  41.35 

9.981 

19  11  59.9 

5.58 

22  28.5  1 

19 

20  55  49.41 

4.840 

15  33  24.5  1       27.67 

I     3.6 

19 

20  22  46.77 

10.463 

19    9    7.1 

8.83 

22  28.9 

20 

20  53  30,66 

6.707 

1524    3.7 1       19.04 

057.3 

20 

20  27      3.26 

10.904 

19    456.4 

12.07 

22  29.4 

1 

21 

20  50  28.50 

-   8.446 

-15  18  12.3 

+  10.25 

0  50.4 

21 

20  31  29.86 

+  11.307 

-185927.5 

+  15.34 

1 
22  30.0 

22 

20  46  46.81 

9.988 

15  15  50.9 

+    1.58 

042.8 

22 

20  36      5.72 

X1.676 

18  52  40.2 

18.6X 

22  30.S  ' 

23 

20  42  31.14 

11.267 

15  16  52.9 

-   6.66 

034.6 

23 

20  40  50.06 

12.014 

18  44  34-3 

21.89 

22  31.7 

24 

20  37  48.51 

12.228 

15  21    4.7 

14.20 

0  26.0 

24 

20  45  42.16 

12.324 

1835    9,7 

25.17 

22  32.7 

25 

20  32  47.07 

I2.8a8 

15  28    7.0 

20.82       0  17.0 

25 

205041.39 

X2.608 

18  24  26.3 

28.45 

22  33-9 

26 

20  27  35-71 

-  13.053 

-153735.8 

-26.381^23     ftgg 

26 

205547.16 

+  12.869 

-  18  12  24.0 

+  31.73 

22  35.2 

27 

20  22  23.52 

12.902 

1549    4.7 

30.81     2349.9 

27 

21      0  58.95 

13.110 

1759    3.0 

35-OI 

22  36.5 

28 

20  17  19.21 

12.402 

16    2    6.3 

34.12    23  41.2 

28 

21    6  16.29 

13.332 

17  44  23.4 

38.29 

22  37.9 

29 

20  12  30.67 

11.596 

16  16  14. 1 

36.36  1  23  32.9 

29 

21   II   38.76 

13.537 

17  28  25.2 

41.56 

22  39.4 

30 

20    8    4.61 

10.539 

16  31     3.7 

37.64  J  23  25.0 

30 

21   17     5.97 

13.728 

17  II    8.5 

44.83 

22  41.0 

31 

20    4    6.32 

-  9.291 

-16  46  13.5 

-38.07    23  17.6 

31 

21  22  37.58 

+ 13.905 

-1652  33.5 

+  48.09 

2242.7 

32 

20    0  39.68 

-   7.9" 

- 17    I  25.0 

-37.79  1  23  10.8 

32 

21  28  13.28 

+  14.069 

- 16  32  40.4 

+  51.34 

22  44.4 

Daj 

r  of  the  Month. 

1                       1,1 
0.       6th.     10th.  j  16th.   20th.  1  25th. 

SOth. 

Day  of  the  Month. 

4th. 

eth. 

14th. 

10th. 

i4th. 

.          .     ,     .     j     .     1     „     i     . 

f* 

•» 

„ 

m 

M 

•» 

Semidiameter . 
Hor.  Parallax . 

2.75    3.02;  3-40|  3-94    4.56   502 
7.251  7.94    8.95  10.37  12.03  13.22 

1     !     1     ; 

5.01 

13-21 

Sei 
Ho 

nidiameter  .... 
rizontal  Parallax  .     . 

4.65 
12.27 

4.21 
11.09 

3.81 
10.03 

3.48 
9.18 

382 
8.51 

Note.— The  sign  +  indicates  north  declinations; 

the  sign  —  indicates  south  declinations 

' 
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GREENWICH  MEAN  TIME- 

MARCH.                                       j 

APRIL. 

1     ^T.S-' 

2   1     Ascension. 

Var.  of 
R.A. 
fori 
Hoar. 

I  Var.  of 
Apparent          Deci, 
Declination.  1     for  i 

1  "■""• 

Meridian 
Passage. 

\ 

I 

Ascension. 
Noon. 

Vai.  of 
It  A, 

for  1 
Hour. 

Apparent 
Declination. 

Var.  of 
DecJ. 
fori 
Hour. 

Noon. 

Meridian 
Passage. 

1    - 

h    m      s 

Noon. 

Noon, 

e       »         t 

Noon. 

Noon. 

— 

Noon 

. 

8 

h     ni 

h    m      8 

s 

0         r 

M 

h     m 

I   '    21   II   38.76 

+  13-537 

-172825.2 

+   41.56 

22  39-4 

I 

0  25  22.87 

+  17.746 

+    I    525.8 

+  I3a.97 

23  52.7 

2       21  17     5.97 

13.738 

17  II     8.5 

44.83 

22  41.0 

2 

0  32  30.88 

17.921 

159    0.5 

134.89 

23  56.0 

3  '    21  22  37-58 

13-905 

16  52  33.5 

48.09 

22  42.7 

3 

03943.10 

18.097 

2  53  18.6 

136.59 

2359.3 

4  ^    21  28  13.28 

14.069 

16  32  40.4 

51.34 

22  44-4 

4 

0  46  59-52 

18.271 

3  48  14.6 

138.05 

.... 

5  ;  21  33  52.81 

14.223 

16  II  29.5            54.57 

22  46.2 

5 

0  54  20.06 

18.440 

44342.4 

I39.«3 

0    2.7 

6  ;  21  39  35.92 

+  14.366 

-1549     0.9     +    57.80 

22  48.0 

6 

I     144-58 

+  18.602 

+    53934.9 

+  140.  xo 

0     6.2 

7     21  45  22.41  '     14.503 

15  25  14.9,         61.02 

22  49-9 

7 

I    9  12.89 

18.753 

63544.3 

X40.63 

0  9.7 

8  !  21  31  12.10       14.633 

15    oii.9|       64.23 

22  51.8 

8 

I  16  44.66 

18.890 

732    1.7 

140.76 

013.3 

9  j  21  57    4.82        14.760 

14  33  52.2 

67.41 

22  53.8 

9 

I  24  19.46 

19.007 

8  28  17. 1 

140.46 

0  17.0 

10     22    3    0.44  1      14.879 

1 

14    6  16.0 

70.59 

22  55.8 

10 

I  31  56.78 

19.100 

9  24  19-9 

139.70 

020.7 

II     22    858.87 

+  14.993 

-133723.6 

+    73.76 

22  57.9 

II 

I  39  36.00 

+  19.164 

+  10  19  58.4 

+  138.43 

024.4 

12  1  22  15    0.02 

15.102 

13    715-4 

76.90 

23     0.0 

12 

I  47  16-36 

19.194 

II  15    0.5 

136.65 

028.1 

131  2221     3.81 

15.211 

12  35  52.0 

80.04 

23     2.2 

13 

I  54  56.99 

19.185 

12    913.5 

134.34 

031.9 

14  1  22  27  10.20 

I5.3«> 

12    3  13.6         83.16 

23    4-4 

14 

2    2  36.91 

19.133 

13    224.3 

131.47 

035.6 

15  1  22  33  19.18 

15.428 

II  29  20.6         86.25 

23    6.6 

15 

2  10  15.04 

19.036 

13  54  19.8 

128.07 

039.3 

16  1  22  39  30.74 

+  15.536 

-  10  54  13.4    +  89.33 

23    8.9 

16 

2  17  50.24 

+  18.889 

+  14  44  47.5 

+  124.15 

042.9 

17  j  22  45  44.90 

15.645 

10  17  52.6  1        9a-39 

23  1 1-3 

17 

22521.31 

18.692 

15  33  35.4 

119.76 

046.5 

18  '  22  52    1.70 

15.756 

9  40  18.6        95.43 

23  13.7 

18 

2  32  47.01 

18.442 

162032.3 

114.92 

0  50.0 

19 !  22  58  21.17 

15.868 

9    I  32.1         98.44 

23  16. 1 

19 

2  40    6. 1 1 

18.141 

17    528.4 

109.69 

053.3 

20 1 23  4  43.38 

15.987 

8  21  33.5       10X.43 

23  18.6 

20 

2  47  17.37 

17.789 

17  48  15.0 

104.13 

0  56.6 

1 
21  23 II  8.42 

+  16.104 

-    74023.6   +104.39 

2321.1 

21 

2  54  19.60 

+  17.389 

+  18  28  44.6 

+   98.29 

059.7 

22  23 17  36.39 

16.228 

6  58    3. 1        107.31 

23  23-7 

22 

3    I  11-65 

16.941 

19    651.4 

92.24 

I  2.7 

23'  2324  7-38 

16.356 

6  14  32.9  '      110.20 

23  26.3 

23 

3    7  52.41 

16.449 

194231.1 

86.04 

I  5.4 

24!  23  3041-50 

16.489 

5  29  53.9  1      113.04 

23  29.0 

24 

3  14  20.87 

15.916 

20  15  40.6 

79.74 

I  7.9 

25 1 23  37  18.88  '    16.627 

1 

444    7.3'      X15.83 

1 

23  31-7 

25 

3  20  36.08 

15.345 

20  46  17.9        73.38 

I  10.2 

'                1 
26 !  23  43  59.66 1  + 16.770 

-    3  57  14-5! +  "8.56 

23  34-5 

26 

32637.14 

+  14.738 

+  21  1422.4 

+   67.00 

I  12.3 

27  23  50  43.96     16.921 

3    917-1        ««-23 

23  37-4 

27 

3  32  23.22 

14.097 

21  39  54-3 

60.66 

1 14. 1 

28  ]  23  57  31.93  1       >7.077 

2  20  16.7  1      123.81 

23  40.3 

28 

3  37  53.55 

13.4«5 

22    254.3 

54.36 

I  15.6 

29 1     0     4  23.68  1       17.237 

I  30  15.4  1     126.29 

23  43-3 

29 

3  43    7-41 

12.725 

22  23  24.0 

48.13 

I  16.9 

30       0  II  19.35  ;       »7.403 

1                             1 

-   0  39  15.8  1     128.66 

23  46.4 

30 

348    4.13 

11.997 

224125.3 

42.00 

1 17.9 

31  1     0  18  19.05    +  17.573 

+   0  12  39.1  '  +  130.89 

23  49.5 

31 

3  52  43.06 

+  11.243 

+  22  57    0.6 

+   35.96 

1 18.6 

32  ,      025  22.87  j  +  17.746 

+    I    525.8+132.97 

23  52-7 

32 

3  57    3-63 

+  10.466 

+  23  10  12.3   +   30.03 

I  19.0 

Day  of  the  Month. 

1st.  '  6t 

'III 
h.    nth. '  16th.    21st.  1  26th. 

'           1           1 

81st. 

Day  of  the  Month.          6th. 

10th. 

15th. 

20th.  ±1 

>th. 

SOth. 

•»                           M 

1 

1      "    1      " 

- 

H 

m 

Semidiameter . 
Hor.  Parallax  . 

3.02     2. 

7-97|  7. 

I 

86   2.74,  2.63    2.55    2.51 
55   7-21,  6.94   6.73   6.60 

L      J    _  J        ' 

2.48 
6.53 

Sei 
He 

midiameter       .     .  -  ^.49;  2.56   2.7c 
r.  Parallax      .     .     6.57.  6.751  l-^l 

\                   1 

>   2.94;  3 

;  7.75;  8 

.28 
.64 

3.72 
9.80 

The  sign  +  prefis 
lions  are  dec 

ed  to  the 
reasing. 

hourly  change 
The  sign  —  ind 

of  declina 
icates  tha 

tio 

t  n 

a  indic! 
orth  de 

ues 
cUn£ 

that  north  dec 
Uions  are  decrc 

inations 
;asing  or  s 

are 

out 

incres 
hdecl 

ising 
inatio 

or  south 
ns  increai 

dec 
»ng 

lina- 
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GREENWICH  MEAN  TIME. 

MAY. 

JUNE. 

g 

s 
•s 

1 

^r/hr 

Ascension. 

Var.  of 
R.A. 
fori 

Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

1 

AscexisioxL 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var  of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

Notm. 

Noon. 

Noon. 

Noo 

n. 

Noon. 

Noon. 

Noon. 

Noon. 

h  m       8 

8 

0      f       tf 

h     m 

h  m      s 

s 

0          »          n 

« 

h       m 

' 

3  52  43.06 

+  11.843 

+  2257    0.6 

+  35.96 

I  18.6 

I 

3  54  53.84 

-  3.40X 

+  16  58  23.6 

-38.45 

23  13-5 
23     8-5 

2 

3  57    3-63 

ia466 

23  10  12.3 

30.03 

I  19.0 

2 

3  53  38.80 

9.845 

16  43  56.0 

33.80 

3 

4    I    5-28 

9.668 

23  21     3.0 

94.21 

I  19. 1 

3 

3  52  37.66 

9.944 

16  31  23.4 

28.88 

23     3.8 

4 

4    4  47-51 

8.849 

23  29  35.4 

X8.50 

I  18.8 

4 

3  51  51-39 

x.606 

16  20  51.3 

93.77 

22  5^4 

5 

4    8    9.85 

8.0x0 

233552.1 

X2.9X 

I  18.2 

5 

3  51  20.79 

0,940 

16  1223.5 

18.53 

2255.2 

6 

4  II  IX.87 

+   7.156 

+  23  39  55.8 

+'7.43 

I  17.3 

6 

351    6.46 

-  a25i 

+  16   6   2.4 

—  13.22 

22  51.3 

7 

4  13  53-21 

6.288 

23  41  49.2 

+    9.0S 

I  16.0 

7 

3  51    8.86 

+  0.453 

16    148.7 

7.99 

22  47.7 

8 

4  16  13.57 

5.408 

234134-7 

-   3.a3 

1  14.4 

8 

3  51  28.30 

X.168 

15  59  41.8 

—   a.67 

2244-3 

9 

4  18  12.72 

4.590 

233915.0 

8.40 

I  12.4 

9 

352    4-99 

X.890 

15  59  39.9 

+   9.49 

2241.2 

lO 

4  19  50-53 

3.699 

23  34  52.8 

13.44 

I  10. 1 

10 

3  52  59-02 

2.6x3 

16    I  40.3 

7.59 

2238.5 

XI 

421    6.99 

+   a.74X 

+  23  28  30.9 

-18.36 

I     7.4 

II 

3  54  10.43 

+  3.337 

+  16    539.3 

+  19.37 

22  36-1 

12 

4  22    2.19 

X.860 

23  20  X2.4 

«3.i5 

I     4.4 

12 

35539.19 

4.060 

16  II  32.3 

17.0a 

22  33-9 

13 

4  22  36.40 

0.993 

23  10   0.6 

97.79 

I      I.O 

13 

3  57  25.26 

4.778 

16  19  14.2 

91.44 

22  32.0 

14 

4  22  50.04 

+  0,147 

22  57  59.6 

32.25 

057.3 

M 

3  59  28.53 

5.49a 

16  28  39.6 

25.63 

22  30.4 

15 

4  22  43.71 

-   0,669 

22  44  13.9 

36.51 

053.3 

15 

4    148.87 

6.201 

16  39  42.6 

99.57 

22  29.1 

i6 

4  22  18.22 

-    1.448 

+  22  28  48.7 

-40.53 

048.9 

16 

4    426.17 

+  6.906 

+  16  52  16.8 

+  33.93 

22  28.0 

17 

4  21  34-60 

a.  179 

22  II  50.5 

44.96 

044.2 

17 

4    720.31 

7.605 

17    615.4 

36.61 

22  27.2 

i8 

4  20  34.09 

a.854 

21  53  26.7 

47.66 

039.3 

18 

4  10  31.18 

8.300 

17  21  31.8 

39-70 

22  26.7 

19 

4  19  18.14 

3.463 

21  33  45-9 

50.67 

034.1 

19 

4  13  58.68 

8.999 

17  37  58.8 

42.49 

22  26.5 

20 

4  17  48.43 

3.999 

21  12  58.1 

53.94 

028.6 

20 

4  17  42.76 

9.68X 

17  55  29.0 

44.97 

22  26.5 

21 

4  16    6.82 

-  4.453 

+  2051  14.4 

-  55.31 

0  23.0 

21 

4  21  43-35 

+  10,367 

+ 18  13  54.9 

+  47-13 

22  26.8 

22 

4  M  15-36 

4.819 

20  28  47.3 

56.84 

0  17.2 

22 

4  26    0.41 

11.053 

1833    8.g 

48.97 

22  27.4 

23 

4  12  16.23 

5.09a 

20    5  50.6 

57.79 

0  II. 3 

23 

4  30  33-93 

IX.740 

1853    3.0 

50.47 

22  28.3 

24 

4  10  11.70 

5.269 

194238.9 

58.XX 

(  0     ft.S 
iS8    fi9.8 

24 

4  35  23.91 

X2.427 

19  13  28.9 

51.62 

22  29.5 

25 

4   8    4.12 

5.347 

19  19  27.2 

57.78 

23  53.2 

25 

4  40  30.38 

13.114 

19  34  18.2 

52.42 

22  30.9 

26 

4    5  55-84 

-   5.3*7 

+  18  56  31.2 

-56.79 

23  47.2 

26 

4  45  53-35 

+  13.802 

+  19  55  22.1 

+  59.84 

22  32.6 

27 

4    349-18 

5.2x2 

1834   6.8 

55.15 

23  41.3 

27 

4  51  32.85 

14.491 

20  16  31.4 

59.87 

2234.6 

28 

4    146.38 

5.006 

18  12  29.2 

59.89 

23  35.4 

28 

4  57  28.90 

15. 181 

20  37  36.5 

52.50 

22  36.8 

29 

3  59  49-57 

4.7x4 

17  51  53.1 

50.03 

23  29.7 

29 

5    341-51 

15.870 

20  58  27.4 

51.69 

22  39.3 

30 

358    0.72 

4.344 

17  32  32.1 

46.63 

23  24.1 

30 

5  10  10.63 

16.557 

21  18  53.8 

50.44 

22  42.1 

31 

3  56  21.61 

-3.904 

+ 17  14  38.7 

-  49.74 

23  18.7 

31 

5  1656.17 

+  17.238 

+  213844.7 

+  48.73 

2245.2 

32 

I 

3  54  53.84 
>a7  of  the  Mon 

-  3.401 

+ 16  58  23.6 

-38.45 

23  13.5 

32 

5  23  57.97 

+ 17.911 

+  215749.0 

+  46.55 

22  48.6 

th.       1  otl 

i 

25 

19 

10th.   15th. 

4.82    5.40 
12.7314.23 

1 

20th. 

H 

5.86 

15.43 

25th. 

80th. 

Day  of  the  Month. 

4t 

S3 
84 

0th. 

14th. 

460 
12.12 

10th.   24th.  j  20th. 

Sei 
Ho 

i  — 

i 

nidiameter 
r.  Parallax 

1     ^ 

.  .'4. 

II. 

NOTE-Tl 

6.07 
16.00 

5.98 
15.76 

Semidiameter     .     . 
Hor.  Parallax     .     . 

5- 
14. 

513 

.3.53 

4.09    364    326 
10.78    9.59    8.58 

le 

sif;n  4-  indicates  north  declinations; 

the  sign  —  indicates  south  declin< 

itions. 
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GREENWICH  MEAN  TIME. 

JULY. 

Al 

JGUST. 

Apparent 
Decunation. 

4 

1 

Q 

Ascension. 

A'OOM. 

Var.  of 
R.A. 
forz 
Hour. 

NOOM. 

Apparent 
Declination. 

Var.  of 
Decl. 
forz 
Hour. 

Meridian 
Passage. 

1 

0 

Apparent 
AscensiozL 

Var.  of 
R.A. 
for  z 

Hour. 

Var.  of 
Decl. 
for  1 
Hour. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h    m      s 

8 

0     »       f 

n 

h    m 

h   tn      8 

s 

e      >         ■» 

« 

h      m 

I 

5  16  56.17 

+  17.238 

+  213844.7 

+  48.73 

22  45.2 

I 

9  38  22.45 

+  17.800 

+  154558.6 

-   98.30 

I     1.7 

2 

5  23  57-97 

Z7.9XI 

215749.0 

46.55 

22  48.6 

2 

9  45  24.86 

17.40a 

15    6  19.0 

99.95 

I     4.8 

3 

5  31  15-79 

18-372 

22  15  55-1 

43.88 

22  52.2 

3 

9  52  17.82 

17.0x3 

1426    2.7 

Z01.36 

1     7.7 

4 

5  38  49.27 

19.215 

22  32  51.0 

40.70 

22  56.1 

4 

9  59    1.57 

16.633 

13  45  15.3 

102.55 

I  10.5 

5 

5  46  37-93 

19.835 
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5 
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6 
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+  23    223.4 

+  32.83 

23     4.5 

6 
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7 
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8 
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21.492 
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23  13.8 

8 

10  24  28.88 

Z5.211 
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105.34 

I  20.1 

1   ^ 

6  20    9.28 

ai.950 

23  32  56.4 

17.42 

23  18.7 

9 

10  30  29.93 

14.878 

10  16  21.3 

Z05.60 

I  22.2 

lo 

6  29    i.oo 

22.350 

233843.5 

"-44 

23  23.8 

10 

10  36  23.08 

14.553' 

9  34    5-4 

105.71 

I  24.1 

II 

6  38    1.56 

+  32.686 

+  2342    3.0 

+    5.14 

2329.0 

II 

10  42    8.54 

+  Z4.236 

+    8  51  48.6 

-  105.67 

125.9 
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647    9.34 
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23  42  48.0 

-    X.43 

2334.3 

12 

10  47  46.48 

13.926 

8    934.4 

105.49 

I  27.6 

13 

6  56  22.66 

23.146 

23  40  53-0 

8.Z9 

23  39.7 

13 

10  53  17.05 

13.623 
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105.17 

I  29.2 

M 

7    5  39.74 

23.865 

23  36  14-3 

15.05 

2345.1 

14 

10  58  40.38 

13.323 
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104.72 

I  30.7 

15 
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23.309 
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21.93 

23  50.5 

15 
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13.029 
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104.15 
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7  24  17.97 
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20 
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0  II.6 

20 

II  28  33.38 

11.587 
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21 

8  10    2.32 

+  32.239 
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-  59.83 

0  16.6 

21 

II  33    8.01 
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+    2    0    4.5 
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22 
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22 
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21.527 

20  56  55-7 
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10.707 
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25 
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78.68 
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25 
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10.088 
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26 
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+  30.311 
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-  82.47 
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26 
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+   9.766 
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I  38.8 

27 
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18  51  25.5 
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27 
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28 
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18  16  26.1 
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28 
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I  38.4 

29 
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29 

12    5  19-94 
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30 
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30 
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32351.4 
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31 
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-96.40 
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31 
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+   7.935 
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32 
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32 
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2.95  1   2.72     2.57 
777  1  716  1  6.78 
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80      3.44 

J  3     905 

Tl 

le  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  th 
are  decreasing.    The  sign  —  indicates  that  north  declinatioi 
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GREENWICH  MEAN  TIME. 

SEPTEMBER. 

1 
OCTOBER. 

1 

1 

Ascension. 

Var.  of 
R.A. 
for  I 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  X 
Hoar. 

Meridian 
Passage. 
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I 
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I  35.9 

I 
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-   4.647 
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+    85.44 

23     6.7 

2 
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7.057 

4  53  56.5 
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I  34.9 

2 

II  47  46.32 

3.258 

0  37  24.5 

75-18 

23     1.7 

3 

12  20  43.85 

6.577 
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66.35 

I  33-7 

3 
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1.775 

I    5  11.6 

63.55. 

22  57.3 

4 

12  23  15.60 

6.064 
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62.31 

I  32.2 

4 

II  46  21.54 

-   0.239 

128    7.1 

50.93 

22  53-5 

5 

12  25  34.64 

5.517 

6  II    2.4 

57.93 

I  30.6 

5 

II  46  34.40 

+    I. 310 

I  45  51.9 

37.71 

22  50.4 

6 

12  27  40.12 

+  4.933 
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-       53.18 
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6 

II  47  24.24 

+   2.837 

+    I  58  15.8 
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7 
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48.04 

I  26.7 

7 

II  48  50.18 

4.313 
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8 
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3.642 

711  39.2 

42.46 
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8 

II  50  5a  70 
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22  44.5 

9 

12  32  25.55 

a.931 
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36.42 

I  21.6 

9 

II  53  23.74 

7.022 
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14.80 

22  43-6 

lO 

12  33  26.90 

a.  174 
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29.89 

I  18.7 

10 

11  56  26.89 

8.222 

I  55  13.5 

26.66 

22  43.2 

II 

1234     9.55 

+  1.373 
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—    22.82 

1 15.5 

II 

II  59  57.51 

+    9.309 

+    I  42  19.6 

-    37.69 

22  43.2 

12 

12  34  32.41 

+  0.325 

7  58  54.4 

15.19 

I  11.9 

12 

12    352.83 

ia28i 

I  25  11.8 

47.81 

22  43.5 

13 

12  34  34.41 

-0.364 

8    321.9 

-      6.98 

1   8.0 

13 

12    8  10.07 

Z1.138 

I    412.5 

56.97 

22  44.1 

H 

12  34  14.61 

1.291 

8    425.7 

+       1.79 

I  3.7 

14 

12  12  46.53 

11.884 

0  39  44-8 

65.17 

22  45.0 

15 

12  33  32.21 

2.247 

8    152.3 

11.10 

059.0 

15 

12  17  39.66 

12.527 

+    0  12  11.7 

72.43 

22  46.2 

i6 

12  32  26.63 

—  3«220 

-75529.0 

+    20.91 
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16 

12  22  47.08 

+  13.075 

-    018    4.4 

-   78.77 

22  47.6 

I? 

12  30  57.62 

4-197 

7  45    4.8 

31.15 

048.6 

17 

12  28    6.62 

13.538 

0  50  42.0 

84.23 

2249.1 

i8 

12  29     5.32 

5.158 

7  30  30.8 

41.71 

0  42.8 

18 

12  33  36.32 

13.925 

I  25  20.7 

88.87 

22  50.8 

19 

I  a  26  50.39 

6.079 

7  II  41.7 

52.39 

0  36.6 

19 

12  39  14.50 

14.246 

2    I  41.7 

92.76 

22  52.6 

20 

12  24  14.09 

6.933 

64837.4 

62.94 

0  30.1 

20 

12  44  59-68 

14.509 

2  39  27.9 

95.97 

2254.5 

21 

12  21  18.38 

-7.690 

—  6  21  23.9 

+    73.11 

023.3 

21 

12  50  50.56 

+  14.723 

-    31823.4 

-   98.55 

22  56.5 

1  22 

12  18     5.96 

8.319 

5  50  14. 1 

82.56 

0  16.2 

22 

12  56  46.07 

14.896 
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100.57 

22  58.6 

23 

12  14  40.32 

8.787 

5  15  29.8 

90.91 

0    8.8 

23 

13    245.31 

15.035 

4  38  47.0 
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23     0.7 

24 

12  II      5.72 

9.063 

4  37  42.0 
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(  0     I.S 
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24 

13    847.52 

15.145 
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103.18 
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25 

12    7  27.05 

9.121 

3  57  29.8 

102.88 

23  46.3 

25 

13  1452.08 

15.232 

6    I  16.1 

103.85 

23      5.0 

26 

12      349.74 

-8.945 
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+  105.85 

23  38.8 

26 

13  20  58.50 

+  15.300 

-    64253.0 

-104.17 

23     7.2 

27 

12     019.53 

8.529 

233   7-3 

106.49 

23  31.6 

27 

13.27    6.39 

15.354 

7  24  33.8 

104.19 

23     9.4 

28 

II  57    2.23 

7.873 

I  5048.1 

104.70 

23  24.7 

28 

13  33  15.42 

15.397 
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103.93 

23  II.6 

29 

"  54    3.44 

6.990 

I    941.1 

XOO.48 

23  18.2 

29 

13  39  25.36 

15.431 

8  47  40.5 

103.43 

23  13.8 

30 

II 51 28.33 

5.904 
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23  12,2 

30 
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15.459 

9  28  54.7 

102.72 

23  16.0 

31 

II  49  21.41 

-  4.647 

+  0    513.9 

+    85.44 

23     6.7 

31 

13  51  47.34 

+  15-482 
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—  101.82 

23  18.3 

32 

II  4746.32 

-  3.258 
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23      1.7 

32 
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-  100.74 
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72    4.06 
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I2.8l 

5 
13 

13 
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GREENWICH  MEAN  TIME- 

NOVEMBER. 

DECEMBER. 
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Decl. 
fori 
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Meridian 
Passage. 
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" 

h      m 
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s 

0      f        ff 

"          h      m 

I 
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23  20.6 

I 
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+  16.843-2451  33.4 

-29.62.     033.1 

2 

14    4  II.51 

15.524  1      II  3024.1 

99.5a 

23  22.9 

2 

17  17  40.26 

16.874!      25    244.5 

26.30  '     0  35.9 

3 

14  10  24.33 

X5-544         12     956.7 

98.17 

23  25.2 

3 

17  24  25.52 

16.896 

251235.3 

22.92  \     0  38.8 

4 

14  16  37.63 

15.!65        12  48  55.2 

96.69 

23  27.5 

4 

17  31  11.20 

16.909 

2521    4.4 

19.49  ■     0  41.6 

5 

14  22  51.45  1      15.5^7        13  27  i6-9 

95.10 

23  29.8 

5 

17  37  57«04 

16.911  j      25  28  10.4 

16.00      0  44.4 

i  ^ 

1429    5.82 

+  25.6x1  |- 14    459.3 

-    93.42 

2332.1 

6 

17  44  42.78 

+  16.900,-25  33  52.1 

1 
-  12.47  1     047.2 

1   7 

14  35  20.80 

15.638 

1442     0.2 

91.65 

23  34-4 

7 

17  51  28.13 

16.8751      2538    8.5 

8.89      0  50.0 

1   8 

X4  41  36.45 

15.667 

15  18  17.5 

89.79 

23  36.7 

8 

17  58  12,70 

16.834       25  40  58.4 

5.26  ,     0  52.8 

9 

14  47  52.84 

15.700 

15  53  49.2 

87.85 

2339.0 

9 

18    4  56.07 

16.776       25  42  20.9 

-    1.61  1     0  55.6 

!io 

14  54  10.04  1     15.735 

16  28  33.6 

85.83 

23  41.4 

10 

18  II  37.79 

16.698 1     254215.3 

1 

+   2.08  1     0  58.4 
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II 

15    028.131  +  15.773 

-  17    2  28.8 

-   83.75 

23  43.8 

II 

18  i8  17.34 

+  16.595 

-254041.0 

+    5.79;     1 

I.I 

12 

15    647.18       15.815 

17  35  33-2 

8X.61 

23  46.2 

12 

18  24  54.13 

16.466 

25  37  37.5 

9.50'     1 

3.8 

1^3 

1513    7.25  1     15.859 

18    745.3 

79.40 

23  48.6 

13 

18  31  27.46 

16.307 

2533    4.9 

13.21 

6.4 

'i4 

15  19  28.43       15.906 

1839    3.7 

77.12 

23  5I.O 

M 

18  37  56.59 

16.115 

2527    3.3 

16.91 

[   8.9 

|I5 

15  25  50.78 

15.956 

19    926.9 

74.79 

23  53.5 

15 

18  44  ^20.69 

15.886 

25  19  33.2 

20.58 

II.4 

ii6 

15  32  14.36 

+  16.009 

-193853.5 

-    72.40 

23  56.0 

16 

18  50  38.78 

+  15.613 

-251035.8 

+  24.19 

1 13.8 

1^7 

15  3«  39.24 

16.065 

2C     7  22.0 

69.96 

23  58.5 

17 

18  56  49.75  1     15.292  1     25    0  12.6 

27*73 

[  16.0 

!i8 

1545    5.481      '6-"2 

20  34  51. 1 
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18 

19    252.37 
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31.17 

[  IS.I 
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15  51  33-11  1      16.181 

21      I  19.3 

64.89  {     0     I.O 

19 

19    845.25 
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34.47 

[  20.0 
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15  58    2.18        16.243 

21  26  45.4 

62.27!    0    3.5 

20 

19  14  26.80  1     13.972  \     24  20  52.4 

37.60 

L  21.8 

.21 

16    4  32.72  [  +  16.303 

-21  51    8.1 

-  59.60!    0    6.1 

21 

19  19  55.23  1  +  13.385 

-24    514.6 

+  40^58 

23.3 
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16  II    4.74       16.365 

22  14  25.9 

56.87'    0    8.7 

22 

19  25    8.55  1     12.710 

234829.8 

43.18 

[  24.5 
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16  17  38.24        16.427 

22  36  37-4 

54.08  1    0  11.3 

23 

19  30    4.51  1     11.937 

23  30  44-7 

45.53 

:  25.5 

1^^ 

16  24  13.21 

16.488 

225741.2 

51.23  \    0  14.0 

24 

19  34  40.61  ]     11.053 

23  12    7.6 

47.50 

[  26.1 

25 

16  30  49.65 

16.548 
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48.32      0  16.7 

25 

19  38  54.08  1      iao49 

1 
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26.4 

,26 

16  37  27.51  ;  +  16.606 
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26 
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+  8.914 
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^^ 

16  44    6.74       16.661 

235352.5 

42.32'     0  22.1 

27 

19  46    0.84 

7.639 

22  12  48.5 

50.59 

^  25.5 

'28 

16  50  47.27  '     16.714 

24  10  II.4 

39231      024.8 

28 

19  48  47.42 

6.217 

21  52  34.8 

50^46 

c  24.3 

29 

16  57  29.01  j     16.763 

242515.5 

36.09'      027.5 

29 

19  50  58.07 

4.645 

21  32  32.1 

49.66 

[  22.6 

130 

17    4  11.84  '     16.806 

2439  3.3 

32.89        030.3 

30 

19  5i  29.23 

2.927 

21  12  56.9 

48.  x6 

[  20.2 

I31 

17  10  55.64   +  16.843  '  -  24  51  33.4 

1 
-    29.62        033.1 

31 

19  53  17.46 

+   1.072 

—  20  54     6.0 

+  45.95 

] 

17.0 

32 

171740.26+16.8741-25    244.5 

-    26.30  1      0  35.9 

1 

32 
Da 

19  53  19.81 

-  0.895 

-  20  36  16.5 

+  43.05  1     1 

13.1 

Day  of  the  Month. 

U 

1 
It.     6th.  I  11th. 

1 

.  16th.  1  81st. 

1          _  _     _  _ 

26th. 

i  of  the  Month.j   1st. 

6th. 

11th. 

1 
16th.  1  21st. 

26th. 

Slst 

fi 

1 

M 

i 

„ 

H 

#» 

„ 

t, 

M 

Scmidiameter     .     . 
'  Hor.  Parallax    .     . 

2.43 
6.40 

2.36 

6.21 

2.32 
6.II 

1   2.31 
1   6.07 

2.32 
6.10 

2.35 
6.19 

Se 
He 

midiameter .     2.41 
)r.  Parallax  .     6.35 

2.50 
6.59 

2.63 
6.94 

2.82 
7-44 

3.10 
8.17 

1 

3.50 
9.22 

4.04 
10.65 

The  sign  +  prefixed  to  the  hourly  ch 
lions  are  decreasing.    The  sign 

ange 
—  ind 

of  dec 
icates 

lini 
ha 

itio 
t  no 

n  indie 
rih  dec 

atcs 
:Iina 

that  north  declinations  are  increasing  or  south  declina- 
tions are  decreasing  or  south  declinations  increasing. 
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VENUS,  1910. 


GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

4 

Ascension. 

Var.  of 
R.  A. 
fori 
Hour. 

Apparent 
Decimation. 

Var.  of 
Decl. 
for  I 
Hour. 

Meridian 
Passage. 

1 

0 

Ascension. 

Var.  of 
R.  A. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Hour. 

MeridUn 
Passage. , 

i 

! 

NooM.         1    N<wtt 

t. 

Noam. 

Notm. 

Noffn. 

Natm. 

I/oim. 

J^aan. 

1     h    m      s               s 

9     »       •• 

" 

h     m 

h    m      s 

s 

e       »          n 

" 

1 

h     m 

I  1  21  41  58.76      -1-5.894 

-135431.I 

+  53.63 

3    0.8 

I 

21  55  18.62 

-4.514 

-54834.4 

+  10.69 

I  II.8 

2     21  44  17.33         5.655 

1333     5.5 

53.49 

259.1 

2 

21  53  26.58 

4.819 

5  44  49.6 

8.05 

I     6.0  1 

3'   21  46  30,13  1         5.411 

13  11  44.6 

53.85 

257.3 

3 

21  51  27.48 

5.101 

542    8.4 

5.38 

I     0.1  1 

1 

4  '  21  48  37.01  1       5.160 

12  50  30.2 

54.94 

255.5 

4 

21  49  21.94 

5.356 

5  40  31.0 

a.72 

054.0 

5  1  21  50  37.79  1      4.902 

1 

12  29  23.8 

5a.57 

2  53.6 

5 

21  47  10.64 

y58i 

5  39  57.1 

+  0.09 

0  47.9  1 

6    21  52  32.28 

+  4.637 

- 12    8  26.9 

+  54.14 

251.5 

6 

21  44  54.31 

-5.774 

-  5  40  26.0 

-  a.50 

041.7 

7  1  21  54  20.31 

4.364 

11  4741.2 

51.64 

249.3 

7 

21  42  33.75 

5.933 

5  41  56.5 

5.04 

035.5 

8 

21  56     1.70 

4.083 

II  27     8.4 

51.07 

2  47-1 

8 

21  40    9.79 

6.056 

5  44  27.1 

7.50 

0  29.2  1 

9 

21  57  36.24 

3.793 

11     650.2 

50.4a 

244.7 

9 

21  3743.33 

6. 141 

5  47  55.9 

9.88 

0  22.8 

10 

21  59    3-73 

3-495 

10  46  48.4 

49.70 

2  42.2 

10 

21  35  15.29 

6. 187 

5  52  20.5 

12. 15 

0  16.5  1 

II 

22    0  23.96 

+  3.188 

—  10  27     5.0 

+  48.90 

2  39.6 

II 

21  32  46.62 

-6.194 

-55738.2 

-  14.31 

0  10.1  , 

12 

22     I  36.71 

2.871 

10     7  41.9 

48.01 

236.9 

12 

21  30  18.28 

6. 161 

6    3  45-9 

16.32 

(0      S.  7 
i2S    67.  Si 

13 

22     2  41.76 

a- 545 

94841.2 

47.03 

234.0 

13 

21  27  51.22 

6.089 

6  10  40.3 

*     18.19 

23  51.0 

14 

22      338.89 

2.2II 

9  30    4.9 

45.97 

2  31.0 

14 

21  25  26.37 

5.977 

6  18  17.6 

19.89 

23  44-7  i 

15 

22     4  27.88 

1.868 

9  II  55.1 

44.82 

227.9 

15 

21  23    4.64 

5.827 

6  26  33.9 

21.43 

23  38.5  1 

16 

1 
22      5     8,52  1    4-1.516 

-   8  54  14.2 

+  43.57 

2  24.6 

16 

21  20  46.94 

-5.640 

-63525.0 

—  22.80 

23  32.4  1 

17 

22      5  40.60  1         1.155 

837    4.4 

42.22 

2  21.2 

17 

21  18  34.17 

5.418 

6  44  46.6 

23.98 

23  26.3 

18 

22     6     3.92  1         0.786 

8  2028.1 

40.78 

217.7 

18 

21  1627.13 

5.164 

6  54  34.4 

24.97 

23  20.3 

19 

22     6  18.28  1         0.409 

8    427.8 

39.23 

2  14.0 

19 

21  14  26.55 

4.880 

7    443.8 

25.78 

23  14.5  1 

20 

22     623.51       +0.025 

7  49    5.9 

37.58 

2  10. 1 

20 

21  12  33.12 

4.568 

7  15  10.5 

26.41 

23    8.8 

21 

22     6  19.47  1    -0.364 

-   7  34  24.7 

+  35.83 

2     6.1 

21 

21  10  47.51 

-  4.232 

-72550.1 

-26.86 

23     3-3 

22 

22     6     6.05  1         0.756 

7  20  26.7 

33.98 

2      1.9 

22 

21    9  10.21 

3.874         7  36  38.4 

27.14 

22  57.9  ' 

23 

22      5  43.16 

1.153 

7    7  14.3 

32.03 

I  57.6 

23 

21    741.70 

3.499 

7  47  31.1 

27.25 

22  52.7  I 

24 

22      5  10.75 

1.550 

6  54  49.9 

29.98 

I  53.1 

24 

21    6  22.39 

3.109 

7  58  24.3 

27.19 

22  47.6  1 

25 

22      4  28.82 

1.946 

6  43  15.9 

27.84 

148.5 

25 

21    5  12.58 

2.708 

8    914.3 

26.96 

22  42.7  1 

26 

22      3  37-40 

-a.  339 

-   6  32  34.4 

+  25.60 

143.7 

26 

21    4  12.50 

—  2.298 

-  8  19  57.4 

-26.61 

22  37.9  1 

27 

22     2  36.57 

a.  727 

6  22  47.5 

23.28 

138.7 

27 

21    3  22.34 

1.881 

8  30  30.5 

26.13 

22  33-3  1 

28 

22      I  26.49 

3.109 

6  13  57.1 

20.88 

133.6 

28 

21     2  42.19 

1.462 

8  40  50.6 

25.53 

22  28.9 

29 

22     0     7.36 

3.482 

6    6    5.1 

18.42 

I  28.3 

29 

21    2  12.11 

1.043 

8  50  55.0 

24.8a 

22  24.6 

30 

21  58  39.45 

3.842 

5  59  13.1 

15.89 

I  23.0 

30 

21     I  52.08 

0.625 

9    041.1 

24.01 

22  20.5 

31 

21  57    3-07 

-4.187 

-   5  53  22.5 

+  13.31 

I  17.5 

31 

21    I  42.04 

—  0.210 

-9  10    6.5 

-23.10 

22  16.5 

32 

21  55  18.62  1    -4-514 

-   54834.4 

+  10.69 

I  1 1.8 

32 

21    I  41.90 

+  0.199 

-919    9.2 

—  22.11 

22  12.7 

Day  of  the  Month.     1st. 

6t 

h.    11th.  1 16th.   ilst.  26 

th. 

81st. 

Day  of  the  Month. 

6th. 

10th. 

1                                1 

16th.   20th.  26th.  1 
i 

Semidiameter .  I18.85 
Hor.  Parallax .  19.40 

1 

20 
20 

35  22.04'23.87  25.8o27 
96  22.69I24.58  26.57  28 

1                    1 

.73 
.55 

29.45 
3032 

Semidiameter  .... 
Horizontal  Parallax  .     . 

30.7331.32 
31.64  32.25 

1 

I31.10I30.10 
I32.02I31.00 

1           i 

28.53 
2938' 

NOTE.-T 

he  sign  +  indicates  nort 

b  declinations;  the  sign  —  ind 

icates  south  declinations 

1 

VENUS,  1910. 


225 


GREENWICH  MEAN  TIME. 


I 

2 

3 

4 
!    5 

6 

I   7 

I    8 

9 

10 

II 

12 

Ji6 

M 

1 18 

;i9 

[20 

21 
I  22 

23 
I24 
I  25 

I  26 

I  28 
29 

|30 
32 


MARCH. 


Ascension. 


No^n. 


h  m      8 

21  2  I2.II 

21  X  52.08 

21  I  42.04 

21  I  41.90 

21  I  51.51 


Var.  Of  I 
R.  A.  Apparent 

for  I     I   Declination. 
Hour. 


Noon. 


2  10.70 

2  39.28 

3  17.02 

4  3.67 
458.96 


21  6  2.63 
21  7  ^4.41 
21  8  34.02 
21  10  I. 18 
21  II  35.62 

21  13  17.07 
21  15  5.28 
21  16  59.98 
21  19  0.91 
21  21      7.82 

21  23  20.47 
21  25  38.62 
21  28  2.06 
21  30  30.55 
21  33      3.87 

21  35  41.80 
21  38  24.12 
21  41  10.63 
2144  I.I5 
21  46  55.48 

21  49  53-45 

21  52  54.86 


Noon. 


—  1.043 
0.635 

—  o.aio 
+  0.199 

0.603 

+  0.997 
1.384 
X.760 
3.136 

3.481 

+  3.835 
3.157 
3-477 
3.786 
4.084 

+  4-370 
4.646 
4.911 
5.166 
5.410 

+  5.644 
5.86B 
6.083 
6.389 
6.486 

+  6.674 
6.853 
7.033 
7.186 
7.34a 

+  7.489 
+  7.638 


-  85055.0 

9  041.1 
9  10  6.5 
919  9.2 
92747.3 

-  93559.1 
94343.2 
9  50  58.3 
95743.3 

10    357.2 

-10  9  39.1 
10  14  48.5 
10  19  24.7 
1023  27.2 
10  26  55.7 

-  10  29  49.8 
1032  9.1 
10  33  53.4 
1035  2.4 

10  35  35-9 

- 10  35  33.9 
10  34  56.2 
10  33  42.8 
10  31  53.9 
10  29  29.5 

— 10  26  29.5 
1022  54.1 
10  18  43.5 

10  13  57-9 
10    837.5 

-10    242.7 

-  95613-7 


Var.  of 
Decl. 
fori 
Hour. 


Noon. 


—  34.83 
34.01 
33.10 
33.11 
ax.05 

—  19.9a 
18.74 

*  17.51 
Z6.33 
14.93 

—  13.57 

I3.30 
ZO.80 
9.38 
7.96 

—  6.53 

5.07 
3.61 

a.x3 

—  0.65 

+  0.83 
3.3? 
3.80 
5.a9 
6.77 

+  8.24 
9.71 
11.17 
12.63 
14.07 

+  15.50 
+  16.92 


Meridian 
Passage. 


h  m 
22  24.6 
22  20.5 
22  16.5 
22  12.7 
22     9.1 

22  5.6 
22  2.3 
21  59.1 
21  56.1 
21  53-2 

21  50.5 
21  47.9 
21  45.4 
21  43.0 
2140.7 

21  38.5 
21  36.5 
21  34.6 
21  32.8 
21  31. I 

21  29.4 
21  27.8 
21  26.3 
21  24.9 
21  23.6 

21  22.4 
21  21.2 
21  20.1 
21  19.I 
21   18.I 

21  17.2 
21  16.3 


APRIL. 


Day  of  the  Month. 


8d.      7th.  118th.   17th.,  82d.    27th. 

I 


I  Semidiameter 
'  Hot.  Parallax 

1^^ 


26.63I24.65  22.72  20.93  19.31 17.86 
2743  25.38I23.40  21.56  19.88  18.39 


Apparent 

Right 
Ascension. 


Noon. 


h   m      s 
21  52  54.86 

21  55  59.55 

21  59    7.35 

22  2  18.11 
22    5  31.66 

22  8  47.86 
22  12  6.57 
22  15  27.64 

22  18  50.95 
22  22  16.38 

22  25  43.82 
22  29  13.15 
22  32  44.27 
22  36  17.09 
22  39  51-53 

22  43  27.51 
2247  4.96 
22  50  43.81 
22  54  23.99 

22  58     5.45 

23  I  48.12 

23  5  31.95 
23  9  16.90 
23  13  2.91 
23  16  49.95 

23  20  37.97 
23  24  26.93 
23  28  16.81 
23  32  756 
23  35  59.16 

23  39  51.57 
23  43  44.77 


Var.  of 
R.A. 
for  1 
Hour. 


Noon. 


+  7.6»8 
7.763 
7.J 
8.003 
8.122 

+  8.339 
8.330 
8.436 
8.517 
8.603 

+  8.684 
8.761 
8.834 
8.903 
8.969 

+  9'03X 
9.090 
9.147 

9.  SOI 

9-253 

+  9.302 
9-350 
9-396 
9-440 
9.48a 

+  9.533 
9.560 
9.597 
9.633 
9.667 

+  9.700 
+  9.733 


Apparent 
Declination. 


Noon. 


-95613.7 
94910.9 

9  41  34-7 
93325.4 
92443.5 

-91529.5 
9  543.7 
8  55  26.7 
8  44  39.0 
83321.3 

-8  21  34.1 
8    9  18.0 

7  56  33.5 
74321.2 
72941.5 

-7  1535-0 
7  I  2.3 
6  46  4.0 
6  30  40.5 
6  14  52.5 

-  5  58  40.4 
542  5-0 
525  6.8 
5  746.4 
450   4.4 


-432  I. 
41338. 
3  54  55< 
3  35  52. 
3  16  32, 


-  2  56  54.0 

-  2  36  58.6 


Var.  of 
Dec!, 
for  I 
Hour. 


Noon. 


+  16.93 
18.33 
19.70 
31.07 
33.43 

+  83-76 
25.07 
96.36 
37.63 
38.86 

+  30.08 
31.27 
32.44 
33.59 
34.72 

+  35.83 
36.90 
37.96 
38.99 
4a  01 

+  41.00 
41.96 
43.90 
43.81 
44.70 

+  45.56 
46.39 
47.20 
47.98 
48.73 

+  49.46 
+  50.16 


Meridian 
Passage. 


h      m 
21  16.3 

21  15-5 
21  14.7 
21  14.0 
21  13.3 

21  12.7 
21  I2.I 
21  11.5 
21  II. O 
21  10.5 

21  10.0 
21  9«6 
21      9.2 

21    8.8 

21     8.5 

21  8.2 

21  7.9 

21  7.6 

21  7.3 

21  7.1 


6.9 
6.7 
6.5 
6.4 
6.2 


21  6.1 

21  6.0 

21  5.9 

21  5.8 

21  5.7 


5.6 
5.6 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


Ist. 


6th.    11th.  16th.    aist.    26th. 


16.57,15-43  1442  13.53  12.73  12.02 
17.0615.8914.8513.9313.10112.37 

I      !      I      I      I 


The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  or  south  declinations 
are  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreasing  or  south  declinations  increasing. 
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GREENWICH  MEAN  TIME. 

MAY. 

JUNE.                                             1 

4 
1 

1 

Apparent 

Right 
Ascension. 

Var.  of 
R-A. 
fori 

Hour. 

Apparent 
Declination. 

Var.  of 
Dec!, 
fori 
Hour. 

Meridian 

Passage. 

1 

0 

Ascension. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Decimation. 

Var.  of 
Decl. 
fori 
Hour. 

:              1 

Meridian' 
Passage.  1 

Na^. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

1 

1 

h    m      s 

s 

0         t          n 

M 

h 

m 

h    m     8 

8 

0     .       . 

« 

h      m 

I 

23  39  51.57 

+   9.700 

-25654.0 

+  49.46 

21 

5.6 

I 

14543.31 

+  10.638 

+    83526.8 

+  57.65 

21     9.6 

2 

23  43  44-77 

9.733 

2  36  58.6 

50.16 

21 

5.6 

2 

I  49  59.05 

10.675 

8  58  28.0 

57.45 

21     9.9  j 

3 

23  47  38.73 

9,764 

2  16  46.8 

50.83 

21 

5.6 

3 

I  54  15.69 

10.713 

9  21  24.1 

57.aa 

21  10.3 

4 

23  51  33.44 

9.793 

I  56  19.3 

51.47 

21 

5.6 

4 

I  58  33-25 

10.75a 

9  44  14.4 

56.96 

21  10.7 

5 

23  55  28.86 

9.  8m 

I  35  36.8 

52.08 

21 

5.6 

5 

2    251.75 

10.791 

10    658.1 

56.67 

21  II. I  1 

6 

23  59  24.99 

+  9.850 

-I  14  40.1 

+  5a.66 

21 

5.6 

6 

2    7  11. 19 

+  10.831 

+  10  29  34.5 

+  56.35 

21   II.5 

7 

0    3  21.80 

9.879 

0  53  29.8 

53.«x 

21 

5.6 

7 

2  II  31.60 

10.871 

ID  52     2.9 

56.00    21  1 1.9  J 

8 

0    7  19.29 

9.908 

0  32    6.6 

53.73 

21 

5.6 

8 

2  15  52.98 

ZO.913 

II  1422.5 

55.62 

21    12.3 

9 

0  II  17.43 

9.936 

-01031.4 

54.« 

21 

5.6 

9 

2  20  15.34 

10.953 

1 1  36  32.6 
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23    0.0 

30 

13  51  10.37 

1X.840 

10   940.7 

69.51 

2320.3 

31 

II  37  18.00 

+  11.475 

+    4    1 53.1 

-  72.92 

23    0.6 

31 

13  55  54-96 

+  11.876 

— 10  37  22.0 

-68.91 

232I.I 

32 

II  41  53.26 

4- 11.465 

+    33239.2 

-  73.24 

23    1.2 

32 

14    040.43 

4- 11.913 

-II    448.5 

-68.28 

23  21.9  1 

! 

Day  of  the  Month. 

»d. 

8th. 

18th. 

'  18th. '  !28d.     28th. 

Day  of  the  Mod 

th.          8 

i.   1  8th. 

18th. 

18th. 

«8d.  1  88th. 

1 

Semidiameter    .     . 
Hor.  Parallax    .     . 

.     1     . 

550   5  43 
5.66j  5.59 

5-37 
5-53 

;  532  5 27  5.22 
5.47;  542  5.38 

Semidiameter 
Kor.  Parallax 

•     .      5 
.     .      5 

IS;   5.14 
33|  530 

M 
5.II 
5.26 

f*                       f*                      H 
5.09         5.06'       5.04 

5.24    5.2r  5-19 

Note. 

-T 

he 

ii8;n4 

-  indie 

ates  nortl 

1  declinati 

ons; 

the  sign  —  ind 

licates  sot 

ith  declin 

ationa 

( 
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1 

GREENWICH  MEAN  TIME. 

1                                   NOVEMBER. 

DECEMBER. 

Var.  of 
Dec!, 
for  1 
Hour. 

Meridian 
Passage. 

r 

1 

Apparent        ^S*"/^' 

ifight             f-/"' 

Ascension.         ^^J^^ 

Apparent 
Declination. 

Var.  of 
Decl. 
for  I 
Hour. 

Meridian 
Passage. 

% 

s 

0 

1 

Ascension. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Decimation. 

Noon. 

3 

JVmw.              Noon. 

Noon. 

Noon. 

Noou. 

XOOH. 

Noon. 

1 
h  m      8       1        s 

e      »        w 

» 

h      ni 

h    m      8 

8 

0        »          w 

n 

h     m 

I     14    0  4a43   +11.9x3 

-11  448.5 

-68.38 

23  21.9 

I 

16  31  57.01 

+  13.331 

-  21  47  35-4 

-34.03 

23  55.5 

2  j  14    5  26.81 

11.95a 

n  31  59.5 

67.62 

23  22.8 

2 

16  37  17.46 

13-373 

22    053.3 

33.4a 

23  56.9 

3     14  10  14.13 

xi-gga 

11 58  54.1 

66.92 

23  23.6 

3 

16  42  38.90 

J3.4X3 

22  13  32.3 

30.79 

23  58.3 

4     14  15    2.42 

H.033 

12  25  31.6 

66.18 

23  24.5 

4 

16  48     1.28 

13.45a 

222531.8 

89.13 

2359.8 

5     14  19  51-72 

X2.075 

12  51  51.0 

65.41 

23  25.4 

5 

i6  53  24.57 

13.489 

22  36  51.2 

27.45 

6 

14  24  42.05 

+  xa.119 

-13  17  51.6 

-64.61 

23  26.3 

6 

16  58  48.72 

+  I3.5a4 

-224730.1 

-25.75 

0     1.2 

7     14  29  33.43 

xa.x64 

134332.6 

63.78 

23  27.2 

7 

17    413.69 

X3.556 

22  57  27.9 

34.03 

0     2.7 

8  1  14  34  25.89 

X2.3IO 

14     853-1 

63.91 

23  28.2 

8 

17    939-42 

13.587 

23    644.2 

32.39 

0     4.2 

9  1  14  39  19-44 

ia.a57 

14  33  52.4 

63.01 

23  29.1 

9 

17  15    5.85 

13.615 

23  15  18.5 

ao.53 

0    5-7 

10     14  44  14. 1 1 

13.304 

14  58  29.7 

61.07 

23  30.1 

10 

17  20  32.94 

13.641 

23  23  ia4 

18.76 

0    7.2 

II     1449    9.91 

+  xa  35X 

-15  22  44.1 

—  60.10 

23  3I-I 

II 

17  26    0.63 

+  13.665 

-233019.5 

-16.97 

0    8.7 

12     14  54    6.86 

xa.399 

154634-8 

59.10 

23  32.2 

12 

17  31  28.87 

13.687 

233645.5 

15.17 

0  10.3 

13     1459    4-98 

xa.447 

i3  JO    i.o 

58.07 

23  33-2 

13 

17  36  57.60 

13.707 

23  42  28.2 

13.36 

0  H.8 

14 

15    4    4-27 

ia,496 

1633    2.0 

57.00 

23  34.3 

14 

17  42  26.77 

i3.7a4 

23  47  27.2 

11.53 

013.4 

15 

15    9     4-76 

xa.546 

16  55  36.9 

55.90 

23  35-4 

15 

17  47  56-31 

13.738 

23  51  42.2 

9.69 

014.9 

16 

15  14     6.45 

+  xa.596 

-17  17  45.1 

-54.76 

23  36.5 

16 

175326.17 

+  X3.750 

-235513.1 

-   7.85 

0  16.5 

17 

15  19     9.36 

13.647 

17  39  25.7 

53.59 

23  37.6 

17 

17  58  56.29 

13.759 

23  57  59.6 

6.00 

0  18.0 

18 

15  24  13.50 

X3.698 

18   037.9 

5a.  39 

23  38.8 

18 

18    4  26.60 

13.766 

24  0   1.6 

4.X4 

0  19.6 

19 

15  29  18.87 

X3.749 

18  21  21.0 

51.16 

23  39.9 

19 

18    957.04 

13.770 

24   119.1 

3.38 

0  21. 1 

20 

15  34  25.47 

13.801 

18  41  34.2 

49.90 

2341.1 

20 

18  15  27.56 

X3.77a 

24    i5i«9 

-    0.43 

022.7 

21 

15  39  33-30 

+  13.853 

-  19    I  16.7 

-48.61 

23  42.3 

21 

18  20  58.08 

+  13. 771 

-24   139.9 

+    1.44 

0  24.2 

22 

15  44  42.36 

13.904 

19  20  27.9 

47.29 

23  43.5 

22 

18  26  28.55 

X3.767 

24  043.2 

3.31 

025.8 

23 

15  49  52.65 

ia.955 

1939   6-9 

45-93 

23  44.8 

23 

18  31  58.89 

13.760 

2359   1.7 

5.X8 

027.4 

24 

15  55    4-14 

13.005 

19  57  I3-0 

44-55 

2346.1 

24 

18  37  29.04 

I3.75J 

235635-5 

7.04 

0  29.0 

25 

16    0  16.83 

13.054 

201445.5 

43.14 

23  47-4 

25 

18  42  58.94 

13.739 

23  53  24.7 

8.90 

0  30.6 

26 

16    5  30.70 

+  13.X03 

-203143.7 

-41.70 

23  48.7 

26 

18  48  28.53 

+  13.725 

-234929.4 

+  10.75 

0  32.1 

27 

16  10  45.73 

13.151 

20  48    6.9 

40.23 

23  50.0 

27 

18  53  57-74 

13.708 

23  44  49.8 

13.59 

033.7 

28 

16  16    1.91 

13.198 

21    3  54-3 

38.72 

2351-3 

28 

18  59  26.50 

13.688 

233926.1 

14.4a 

035.2 

29 

16  21  19.20 

13.344 

21  19    5-3 

37- x8 

23  52.7 

29 

19    454-76 

13.666 

23  33  18.5 

16.24 

036.7 

30 

16  26  37.58 

13.388 

21  33  39-2 

35-6a 

23  54-1 

30 

19  10  22.45 

13.641 

232627.2 

18.06 

0  38.2 

31 

16  31  57.01 

+  13.331 

-214735.4 

-  34.03 

23  55-5 

31 

191549-51 

+  13.614 

-231852.5 

+  19.87 

039.7 

32 

16  37  17.46 

+  13.373 

-22    053.3 

-  33.42 

23  56.9 

32 

19  21  15.88 

+  13.584 
2d.   1  7t 

-231034.8 
h.    12th.   17th. 

1                     ; 

+  21.66 
22d.    27 

0  41.2 
th.j  82d. 

Day  of  the  Month. 

2d. 

7th.  [  12th 

17th. 

22d.  1  27th. 

1 

Day  of  the  Month. 

tt 

.    1      . 

„ 

.     i      » 

1     ."'", 

~\      ~~         ~.'~ 

It     ' 

~\       ~\ 

Semidiameter      .     . 
Hor.  Parallax      .     . 

5.02    5.01    5.o( 
5.17'  5.16    5.1 

3      5.00     5.OO1    5.00 

5    5i4|  5MJ  5M 

Semidiameter.!  5.00    5 
Hor.  Parallax  .  ;  514    5 

00'      5.00       5.02 
15        5.I6I      5.17 

are  increasing 
»outh  declinatic 

'  503    5 

,  5.18    5 

l_       . 

or  south 
ns  increa 

•05    507 
.20    5.:2 

J 

declina-    1 
sing. 

The  sign  +  prefixed  to  tJ 
tiona  are  dacreasini 

he 

hou 
Th 

rly  change 
e  sign  —  inc 

of  decl 
iicates 

Xii 

th« 

ition  indie 
It  north  dt 

ates 
clin 

that  north  dec 
itions  are  decn 

linations 
5asing  or 
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GREENWICH  MEAN  TIME. 

1 

JANUARY. 

FEBRUARY. 

1 

1 

Ascension. 

Var.  of 
R  A. 
fori 

Hour. 

Apparent 
Dechnation. 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

e 
0 

^r/hr 

Ascension. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Decimation. 

Var.  of 
Decl. 
for  X 

Hour. 

Meridiaa' 
Passage. 

t 

Noon. 

'    Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

h    m      s 

. 

e        »         »• 

" 

h     m 

h    m      s 

8 

9       '       ft 

" 

h     xn 

I 

I    a    7-28 

■f-4.805 

+     73259.5 

+  33.03 

6  24.6 

I 

2  II  15.33 

+  5.643 

+  14  15  36.3 

+  30.91 

5  27-6 

2 

I    8    3.00 

4.838 

7  46  12.5 

33.05 

622.6 

2 

2  13  31.00 

5.665 

142756.1 

30.75 

5  25-9 

3 

I    9  5^-51 

4.870 

75926.1 

33.07 

6  20.6 

3 

2  15  47.21 

5.687 

14  40  1 1.9 

30.58 

5  24.2 

4 

I  II  56.79 

4.902 

8  12  39.9 

33.08 

6  18.6 

4 

2  18      3.96 

5.709 

14  52  23.7 

30.40 

5  22.6 

5 

I  13  54-82 

4.933 

8  25  53.9 

33.09 

616.6 

5 

2  20  21.24 

5.732 

15     431.3 

30.22 

520.9 

6 

I  15  53.59 

+  4.964 

+   8  39    8.0 

+  33.09 

6  14.6 

6 

2  22  39.06 

+  5.754 

+  15  16  34.6 

+  30.04 

5  '9-2 

7 

I  17  53.12 

4.995 

8  52  22.0 

33.08 

6  12.7 

7 

2  24  57.42 

5.776 

15  28  33.6 

29.85 

5  17.6 

8 

I  19  53-37 

S.026 

9    535.8 

33.07 

6  10.8 

8 

2  27  16.30 

5.798 

15  40  28.0 

29.66 

5  16.0 

9 

I  21  54.35 

5.056 

9  18  49.3 

33.05 

6    8.9 

9 

2  29  35.71 

5.820 

15  52  17.8 

29.47 

5  14.4 

lO 

I  23  56.06 

5.086 

932    2.4 

33-03 

6    7.0 

10 

2  31  55.64 

5.842 

16     4     2.8 

29.27 

5  12.8 

II 

I  25  58.47 

+  5."5 

+   9  45  X4.8 

+  33.00 

6    5.1 

II 

2  34  16.09 

+  5.863 

-f  16  15  42.9 

+  29.06 

5  11.2 

12 

I  28    1.58 

5.M4 

9  58  26.5 

32.96 

6    3.2 

12 

2  36  37.04 

5.884 

16  27  18.0 

28.85 

5    9.6 

13 

I  30    5.38 

5.173 

10  11  37.3 

32.92 

6    1.3 

13 

2  38  58.50 

5.905 

16  38  47.9 

28.63 

5    8.0 

14 

I  32    9.87 

5.201 

10  24  47.0 

32.88 

559.4 

14 

2  41  20.47 

5.926 

16  50  12.5 

a8.4X 

5    6.5 

15 

I  34  15-03 

5.aa9 

10  37  55.5 

3a.83 

5  57-6 

15 

2  43  42.93 

5.946 

17  1 31.7 

a8.i8 

5    4-9 

i6 

I  36  20.85 

+  5.a56 

+  10  51    2.7 

+  32.77 

555.7 

16 

246     5.87 

+  5.966 

4-171245.3 

+  27.94 

5    3.3 

17 

I  38  27.31 

5.a83 

II    4    8.3 

32.70 

553.9 

17 

2  48  29.28 

5.986 

17  23  53.2 

27.69 

5    1-7' 

i8 

I  40  34.41 

5.309 

II  17  12.1 

32.62 

552.1 

18 

25053.17 

6.00s 

17  34  55.2 

a7.44 

5    0.2 

19 

I  42  42.12 

5.335 

II  30  14.1 

3a.  54 

550.3 

19 

2  53  17-52 

6.024 

17  45  51.2 

27.18 

458.7 

2o 

I  44  50.45 

5.360 

II  43  14.0 

32.45 

548.5 

20 

2  55  42.32 

6.043 

17  56  41.0 

26.92 

457.2 

21 

I  46  59.38 

+  5.385 

+  II  56  1 1.6 

+  32.36 

546.7 

21 

258    7.58 

4-6.062 

4- 18    7  24.6 

+  26.66 

455.7 

22 

I  49    8.91 

5.409 

12    9    6.8 

32.26 

544.9 

22 

3    0  33.28 

6.08Z 

.     18  18    i.S 

26.40 

4  54-2 

23 

I  51  19.03 

5.433 

12  21  59.5 

32.15 

543.1 

23 

3    2  59.43 

6.099 

18  28  32.5 

26.14 

4  52.7  1 

24 

I  53  29.71 

5.457 

12  34  49.5 

32.02 

541.3 

24 

3    5  26.01 

6.x  17 

18  38  56.7 

25.87 

451.2. 

25 

I  55  40.96 

5.481 

12  47  36.7 

31.90 

5  39.6 

25 

3    7  53-03 

6.135 

18  49  14. 1 

25.59 

449.7 

26 

I  57  52.78 

+  5-505 

+  13    020.9 

+  31.77 

537.8 

26 

3  10  20.49 

+  6.153 

+  18  59  24.7 

+  25.30 

448.2 

27 

2    0    5.16 

5.538 

13  13    2.0 

31.64 

5  36.1 

27 

31248.38 

6.171 

19    928.3 

25.01 

446.7, 

28 

2    2  18.09 

5-551 

13  25  39.8        31-50 

5  34.4 

28 

3  15  16.69 

6.189        19  19  24.9 

24.71 

4  45.2  . 

29 

2    4  31-57 

5.574 

13  38  14.3 

31.36 

5  32.7 

29 

3  17  45-44 

6.207        19  29  14.4 

24.41 

4  43.8  ' 

30 

2    6  45.61 

5-597 

135045.3 

31.22 

5  31.0 

30 

3  20  14.61 

6.225 

19  38  56.7 

24.11 

4  42.3  1 

|3« 

2    9    0.20 

+  5.620 

+  14    3  12.7 

+  31.07 

529.3 

31 

3  22  44.21 

+  6.243 

+  1948  31.8 

+  23.80 

4  40.S  ' 

|32| 

2  11  15.33 

+  5-643 

+  14  15  36-3 

+  30.91 

5  27.6 

32 

3  25  14-23 

+  6.260 

+  19  57  59.4 

+  23.49 

439-4. 

'Day 

of  the  Month. 

1                        1 
0     1  5th.    10th.   loth.   20th.   26 

1 

th. :  30th. 

Day  of  the  M 

onih.              1  4th.  •  9th. 

1 

14th.    19 

th.'  24th. 

1 

ise. 
Ho 

Tiidiameter . 
r.  Parallax  . 

"     1     "          "     '     "     1     "     1     ' 
5.09    4.87    4.66    4. 48    4.30    4 

887    848    8.12    7.78    7.47'   7 

13'   3  97 
18    6.91 

Ser 
Ho 

nidiameter   . 
rizontal  Para 

.     .     .     '  3  82    3.69 
llax  .     .     1  6.66   6.42 

3.56    3 
6.20   6 

44    3  34' 
00    5.82 

Note.— The  siRn  •*-  indicates  noril 

1  declinations; 

the  sign  —  ind 

cates  south  declinations. 

1 
I 
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GREENWICH  MEAN  TIME, 

1 

MARCH. 

APRIL. 

1 

s 

>% 

5 

Apparent 

RiRht 
Ascension. 

Var.  of 
R.A. 
for  z 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  I 
Hour. 

Meridian 
Passage. 

i 

1 

Ascension. 

Var.  of 
R.A. 
for  1 
Hour. 

Apparent 
Dechnation, 

Var.  of 
Decl. 
for  1 
Hour, 

Mer^aiani 
fjisiiaise. 

Notm. 

NO0H. 

No(m. 

Noon. 

Noon. 

Noon. 

N^m. 

AWmv 

h    m     8 

s 

9             1              M 

t 

h    m 

h    m     8 

s 

e        f          n 

M 

h    m 

r 

3  17  45-44 

+  6.207 

+    19    29     14.4 

+  24.41 

443.8 

I 

4  37  45.80 

+  6.656 

+  23  2625.1 

+13.24 

4     1-7 

2 

3  20  14.61 

6.325 

19    38    56.7 

24.11 

442.3 

2 

4  40  25.68 

6.667 

23  31   38.0 

12.83 

4    0.4 

1    3 

3  22  44.21 

6.243 

19    48    31.8 

23.80 

440.8 

3 

4  43    5-8i 

6.677 

23364I.I 

12.42 

3  59-1 

4 

3  25  14-23 

6.260 

19  57  59.4 

23.49 

439.4 

4 

44546.19 

6.687 

23  41   34.2 

12.00 

3  57-8 

5 

3  27  44.66 

6.277 

20   7  19.6 

23.18 

438.0 

5 

4  48  26.81 

6.697 

23  46  17.2 

ZI.58 

356.6 

'    6 

3  30  15.51 

4  6.294 

+  20  1632.2 

+  22.86 

436.6 

6 

451    7.67 

+  6.707 

+  235050.1 

+  ZI.16 

3  55-3 

1    7 

3  32  46.77 

6.31  X 

202537-1 

22.54 

435.2 

7 

4  53  48.75 

6.716 

23  55  12.9 

10.74 

354.0 

'    8 

3  35  18.45 

6.328 

203434-3 

22.21 

433.8 

8 

4  56  30.05 

6.725 

23  59  25.6 

XO.32 

352.7 

1    9 

3  37  50.53 

6.345 

20  43  23.6 

.    21.88 

432.4 

9 

45911.58 

6.734 

24    328.1 

9.89 

351-5 

r 

3  40  23.01 

6.362 

2052    4.9 

a'-55 

431.0 

10 

5    I  53.31 

6.743 

24    720.3 

9.46 

350.3 

II 

3  42  55.90 

+  6.379 

+  21    038.1 

+  21.21 

429.6 

II 

5    4  35.23 

+  6.75X 

+  24  II    2.1 

+     9.03 

349.0 

1  ^^ 

34529.19 

6.395 

21     9     3.2 

20.87 

4  28.2 

12 

5    717-34 

6.759 

24  14  33.6 

8.60 

347.7 

13 

348    2.86 

6.4ZI 

21  17  20.1 

20.  53 

426.8 

13 

5    959.63 

6.766 

24  17  54.7 

8.16 

346.5 

|i4 

3  50  36.90 

6.427 

21  25  28.7 

20.18 

425.4 

14 

5  12  42.08 

6.772 

2421    5.3 

7.72 

345.3 

1^5 

3  53  ".32 

6.44a 

21  33  28.8 

19.83 

424.0 

15 

5  15  24.68 

6.778 

2424    5.3 

7.28 

3  44-1 

ii6 

35546.11 

+  6.456 

+  21  41  20.3 

+  19-47 

422.7 

16 

518    7.43 

+  6.784 

+  24  26  54.8 

+    6.84 

342.8 

;i7 

3  58  21.24 

6.471 

2149     3.2 

19.  zo 

421.3 

17 

5  20  50.31 

6.789 

24  29  33.7 

6.40 

341.6 

|i8 

4    056.72 

6.485 

21  56  37.3 

18.73 

419.9 

i8 

52333.31 

6.794 

24  32    2.0 

5.96 

340.4 

,19 

4    332.54 

6.499 

22     4     2.4 

18.36 

4  18.6 

19 

5  26  16.42 

6.799 

24  34  19.6 

5.51 

339.2 

1  20 

4    6    8.68 

6.512 

22  II  18.5 

17.98 

4  17.3 

20 

5  28  59-64 

6.803 

24  36  26.5 

5.06 

338.0 

1 
21 

4    845.15 

+  6.526 

+  22  18  25.5 

+  17.60 

4  16.0 

21 

5  31  42.96 

+  6.807 

+  24  38  22.7 

+    4.62 

336.7 

22 

4  11  21.94 

6.539 

22  25  23.4 

17.22 

4  14.6 

22 

53426.36 

6.810 

2440    8.1 

4.18 

335.5 

!23 

4  13  59.02 

6.552 

22  32  I2.I 

16.84 

4  13-3 

23 

5  37    9.84 

6.813 

24  41  42.8 

3-73 

334.3 

|24 

4  16  36.41 

6.564 

22  38  51.6 

16.45 

4  12.0 

24 

5  39  53-39 

6.816 

«  2443    6.7 

3.28 

333.1 

125 

4  19  14.10 

6.576 

224521.8 

16.06 

410.7 

25 

5  42  37.00 

6.818 

24  44  19.9 

2.83 

3  31.9 

26 

4  21  52.08 

+  6.588 

+  225142.5 

+  15.67 

4    9.4 

26 

5  45  20.67 

+  6.820 

+  244522.3 

+    2.38 

330.7 

127 

4  24  30.34 

6.600 

22  57  53-7 

15.27 

4    8.1 

27 

548    4.40 

6.822 

244613.9 

1.93 

329.5 

28 

427    8.89 

6.612 

23     355.4 

14.87 

4    6.8 

28 

5  50  48.18 

6.824 

24  46  54-7 

1.48 

328.3 

29 

4  29  47.72 

6.623 

23    9  47-5 

14.47 

4    5-5 

29 

5  53  32.00 

6.826 

24  47  24-7 

Z.03 

327.1 

30 

4  32  26.82 

6.634 

23 15  29.8 

14.06 

4    4.2 

30 

5  56  15-85 

6.827 

24  47  44.0 

0.58 

325.9 

31 

435    6.18 

+  6.645 

+  2321   2.3 

+ 13.65 

4    3.0 

31 

5  58  59.72 

+  6.828 

+  24  47  52.4 

+   0.13 

324.6 

32 

4  37  45.80 

+  6.656 

+  23  26  25.1 

+ 13.24 

4     1-7 

32 

6    I  43.61 

+  6.829 

+  24  47  50.0 

—   0.32 

323.4 

Da 

y  of  the  Month 

1st.   !  6th.     11th.    16th.    21st.   2 

6th.  1  81st. 

I 

])ay  of  the  Mon 

th. 

6th.     10th. 

1 

1 

1          '                     1 
15th.  20th.  1  2oth.  80th. 

'            i 

Se 
H< 

midiameter . 
or.  Parallax  . 

1   3.24    3.14    305    2.97    2.89    : 
•  564    547    5  32    5.18    504    ^ 

2.82    2.75 

^91  4.79 

Se 
H 

midiameter 
or.  Parallax 

.      .        2.69I   2.63 
•      ■     ,   4.^7,   4.57 

1 

1 
2.5b    2.52    2.47    2.421 

4.47     4.38,    430^    4-22. 

1    T 

he  sign  +  prefi) 

ced  to  the  hourly  change  of  declina 

tion  indicates 

that  north  dec 

inations  are  increasing  or  south  declina-    j 

lions  are  dec 

jreasing.    The  sign  —  indicates  tha 

I  north  decline 

ilions  are  decrt 

'asing  or  south  declinations  increasing,            1 

1 
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t 
1 

MAY. 

JUNE.                                               j 

o 

Q 

Ascension. 

Var.  of 
R.A. 
for  I 
Hour. 

Apparent 
Declination. 

Var.  of 
Dccl. 
for  I 
Hour. 

Meridian 
Passage. 

1 

^^gr 

Ascension. 

Var.  of 
R.A. 
for  I 

Hour. 

Apparent 
Declination. 

Var.  of 
Decl, 
fori 
Hour. 

1 

! 

Meridian 
PasMiise.  1 

jVoom. 

Noon. 

Noon. 

Neon, 

Noon. 

Noon. 

Noon. 

h   m     s 

8 

0         r            w 

h     m 

h    m      s 

s 

0      »      ■» 

« 

h     ni 

I 

5  58  59.72 

+  6.828 

+  24  47  52.4 

+   O.I3 

324.6 

I 

7  23  10.38 

+  6.699 

+  2324    1.8 

-  13.46 

2  46.S  ' 

2 

6    I  43.61 

6.829 

24  47  50.0 

-    0.3a 

323.4 

2 

7  25  51.07 

6.691 

23  18  33.9 

13.87 

2  45-5  ! 

3 

6    427.52 

6.829 

24  47  36.9 

0.78 

3  22.2 

3 

7  28  31.57 

6.683 

23  12  56.1 

14.28 

2  44-2  , 

4 

6    7  11.44 

6.830 

244712.9 

1.23 

3  21.0 

4 

7  31  ".87 

6.675 

23    7    8.5 

14.69 

2  42.9 

5 

6    955.36 

6.830 

244638.1 

,.68 

319.8 

5 

7  33  51.97 

6.666 

23    I  11.2 

15.09 

2  4'.7  ! 

6 

6  12  39.27 

+  6.830 

+  244552.5 

-    2.13 

318.6 

6 

7  36  31.86 

+  6.657 

+  2255    4.2 

-15.49 

2  40.4 

7 

6  15  23.17 

6.829 

244456.1 

2.58 

317.4 

7 

7  39  ".54 

6.648 

22  48  47.5 

15.89 

2  39.1 

8 

6  18    7.04 

6.828 

24  43  48.9 

3.03 

3  16.2 

8 

7  41  51.00 

6.639 

22  42  21.2 

16.29 

2  37.8 

9 

6  20  50.89 

6.827 

24  42  31.0 

3.48 

3  15.0 

9 

7  44  30.23 

6.630 

22  35  45-4 

16.69 

2  36.5  i 

lO 

6  23  34.69 

6.825 

2441    2.3 

3.92 

313.8 

10 

7  47    9.23 

6.620 

22  29    0.2 

17.08 

2  35-2  j 

II 

6  26  18.44 

+  6.822 

+  24  39  22.8 

-  4.37 

3  12.6 

II 

7  49  47.99 

+  6.610 

+  22  22    5.5 

-17.47 

2  33-9  t 

12 

629    2.13 

6.819 

24  37  32.6 

4.82 

311.4 

12 

7  52  26.51 

6.600 

2215    1.5 

17.86 

2    32.6  ; 

13 

6  31  45.75 

6.816 

243531-7 

5.27 

3  10.2 

^3 

7  55    4.78 

6.590 

22    748.2 

18.25 

2  31-3 

M 

6  34  29.28 

6.8x2 

24  33  20.2 

5.71 

3    9-0 

14 

7  57  42.80 

6.579 

22    0  25.8 

18.63 

2  30.0  i 

15 

6  37  12.72 

6.808 

24  30  58.0 

6.15 

3    7.7 

15 

8    0  20.56 

6.568 

21  52  54.2 

19.01 

2  28.7  1 

i6 

6  39  56.07 

+  6.804 

+  242825.1 

-    6.59 

3    6.5 

16 

8    2  58.06 

+  6.557 

+  21  45  13.6 

-  19.39 

2  27.4 

17 

6  42  39.31 

6.799 

242541.6 

7.03 

3    5-3 

17 

8    5  35.30 

6.546 

21  37  24.0 

19-76 

2  26.1 

i8 

6  45  22.43 

6.794 

24  22  47.5 

7.47 

3    4.1 

18 

8    8  12.27 

6.535 

21  2925.6 

90.13 

2  24.8 ; 

19 

648    5.42 

6.789 

24  19  42.9 

7.91 

3    2.9 

19 

8  10  48.98 

6.5*4 

21  21  18.3 

ao.49 

223.4 

20 

6  50  48.28 

6.783 

24  16  27.8 

8.35 

3    1.6 

20 

8  13  25.42 

6.513 

21  13    2.3 

ao.85 

2  22.1 

21 

6  53  31-00 

+  6.777 

+  2413    2.2 

-    8.79 

3    0.4 

21 

8  16    1.59 

+  6.502 

+  21    437.6 

—  21.21 

2  20.8 

22 

6  56  13.58 

6.771 

24    9  26.2 

9.22 

259.2 

22 

8  18  37.48 

6.490 

2056    4.4 

«.57 

2 19.4 ' 

23 

6  58  56.01 

6.765 

24    539.8 

9.65 

2  58.0 

23 

8  21  13.10 

6.479 

20  47  22.6 

21.92 

2 1 8.0 

24 

7    I  38.28 

6.758 

'24    143.0 

iao8 

2  56.7 

24 

8  23  48.45 

6.467 

20  38  32.3 

22.27 

2 16.6 1 

25 

7    420.40 

6.751 

23  57  35.9 

10.50 

255.4 

25 

8  26  23.54 

6.456 

20  29  33.6 

22.62 

2 15.3 1 

26 

7    7    2.35 

+  6.744 

+  235318.5 

-  10.93 

254.2 

26 

8  28  58.35 

+  6.445 

+  20  20  26.7 

-t2.96 

2 14.0 1 

27 

7    944.13 

6.737 

234851.0 

11.36 

253.0 

27 

8  31  32.90 

6.434 

20  II  1 1.6 

33.30 

2 12.6 1 

28 

7  12  25.74 

6.730 

234413-3 

11.78 

2  51.8 

28 

834    7.18 

6.423 

20    I  48.3 

^3.64 

2 II. 2 1 

29 

715    7.18 

6.723 

233925.5 

12.20 

250.5 

29 

8  36  41.20 

6.412 

1952  17.0 

23.97 

2    9.8| 

30 

7  17  48.43 

6.715 

23  34  27.6 

12.62 

249.2 

30 

8  39  14.95 

6.401 

19  42  37.6 

24.30 

2    8.5 

31 

7  20  29.50 

+  6.707 

+  23  29  19.7 

-  13.04 

2  48.0 

31 

8  41  48.44 

+  6.390 

+  193250.3 

-24.63 

2    7.1 

32 

1 

7  23  10.3a 
[>ay  of  the  Mon 

+  6.699 

+  2324    1.8 

-  13.46 

246.8 

32 

84421.67 

+  6.379  1  +  19  22  55.1 

-24.96 

2    5-7 

th.       '  oth. 

10th.   loth. 

'  30th. '  25th. '  80th. 

1            1           ' 

> 

Day  of  the  Mon 

th.       !  4th.  j  Oth.     14th. 

,19th.   24 

1 

th.   29th.  1 

1 

iSe 

midiameter 
)r.  Parallax 

.       .    i    2. 

38 
14 

2.34'  2.30 
4.07    4.00 

1     „     ' 
'    2.26     2 

,  3  94    3 
ates  nortb 

1 

23    2.20 
SS    :.83 

Se 
He 

midiameter 
)r.  Parallax 

1 
.    .  1  2.17'  2.14  2. II 

.     .   i  3  77    372    3.68 

1          1 

1 
.      *      ! 
2.09     2 

1  3-64;  3 

07    2.05 

.60    3.561 

'            1 

NOTE.-T 

he 

sign  +  indie 

I  declinations ; 

the  sign  —  ind 

licates  south  declinations 

. 

1 
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JULY.                                         i 

AUGUST.                                          i 

i 

i 

s 

A  see  USE  on. 

Vaf .  of 
R  A, 
fort 

Hour. 

Ap|>iircat 
DechDat[onu 

Var.  of 
Decl. 
for  I 
Hour. 

Meridi&n 
PftBlagt^ 

1 

I 

Aac^nsiotL 

Var.  cf 
a  A. 
fori 

Hour. 

Apparent 
Deciination, 

Var.  of 

Decl. 
fori 
Hour. 

i 
MeridiDD 

AWfl. 

A«n. 

JVm» 

A'iwii. 

X^m. 

JV««-, 

X«m. 

h   m       8 

s 

e        f         »» 

'. 

b     m 

h     m      s 

s 

0       »       •• 

h      m 

I 

8  41  48.44 

+  6.390 

+  19  32  50.3 

-24.63 

2    7.1 

I 

9  58  57.69 

+  6.070 

+  13  31  25.0 

-33.09 

I  22.1 

2 

8  44  21.67 

6.379 

19  22  55.1 

24.96 

2     5.7 

2 

10     I  23.26 

6.062 

13  18    8.1 

33.31 

I  20.6  1 

3 

8  46  54.63 

6.368 

19  12  52.2 

25.28 

2     4.3 

3 

10    3  48.63 

6.053 

13    446.0 

33-52 

I  19.0  1 

4 

8  49  27.33 

6.357 

19     241.6 

25.60 

2     2.9 

4 

10    6  13.82 

6.045 

12  51  18.9 

33.73 

I  17.5 

5 

8  51  59.76 

6.346 

185223.3 

25.92 

2      1.5 

5 

10    8  38.82 

6.037 

123746.7 

33.94 

I  i6.o 

i  ^ 

8  54  31.93 

+  6.334 

+  18  41  57.4 

-26.24 

2     O.I 

6 

10  II    3.63 

+  6.029 

+  1224     9.7 

-34..  14 

I  14.51 

'    7 

857    3.83 

6.323 

18  31  24.1 

a6.55 

158.7 

7 

10  13  28.26 

6.021 

12  10  27.9 

34.34 

I  12.9  ' 

8 

8  59  35.46 

6.312 

182043.4 

26.85 

157.3 

8 

10  15  52.70 

6.013 

II  5641.3 

34.54 

I  II. 3  ! 

9 

9    2    6.83 

6.301 

18     955.5 

27.15 

155.8 

9 

10  18  16.97 

6.006 

1 1  42  50. 1 

34.73 

I    9.8 

lO 

9    437.93 

6.289 

1759     0.3 

27.44 

I   54.4 

10 

10  20  41.06 

S-999 

II  2854.4 

34.92 

I    8.3  i 

II 

9    7    8.76 

+  6.278 

+  17  47  58.1 

-  27.73 

I  53.0 

II 

1023    4.99 

+  5.992 

+  11  14  54.3 

-35.10 

I    6.8' 

12 

9    939.32 

6.267 

173648.9 

28.02 

I  51-6 

12 

10  25  28.75 

5.986 

II     049.8 

35.28 

I    5.2 

13 

9  12    9.62 

6.256 

17  25  32.7 

28.31 

I  50.2 

13 

102752.35 

^98o 

10  46  41. 1 

35.45 

I    3-6 

M 

9  14  39.65 

6.245 

17  14     9.7 

28.60 

148.7 

14 

10  30  15.79 

5.974 

1032  28.2 

35.62 

I    2.1 

'5 

917    9.41 

6.234 

17     2  40.0 

28.88 

147.3 

15 

10  32  39.06 

5.968 

10  18  II.2 

35.79 

I    0.6 

i6 

9  19  38.91 

+  6.223 

+  16  51      3.6 

-29.16 

I  45.9 

16 

10  35    2.19 

+5.962 

+  10     350.3 

-  35.95 

0  59.0 

17 

922    8.14 

6.2Z2 

16  39  20.7 

29.43 

144.4 

17 

10  37  25.18 

5.956 

94925.5 

36.11 

057.4 

i8 

92437.11 

6.20Z 

16  27  31.3 

29.70 

142.9 

18 

10  39  48.03 

5.950 

9  34  56.9 

36.27 

0  55.8  1 

19 

927    5.83 

6. 191 

16  15  35.5 

29.96 

I  41.4 

19 

10  42  10.75 

5.945 

9  20  24.5 

36.42 

0  54.3  1 

20 

9  29  34-29 

6. 181 

16     333.3 

30.22 

I  40.0 

20 

10  44  33.36 

5.940 

9    548.5 

36.57 

052.8 

21 

932    2.51 

+  6.171 

-f  155124.9 

-30.48 

138.5 

21 

10  46  55.86 

+  5.935 

+   8  51    8.9 

-36.72 

0  51.2 

22 

9  34  30.48 

6.161 

15  39  10.4 

30.73 

I   37.0 

22 

10  49  18.25 

5.930 

8  36  25.9 

36.86 

049.6 

23 

9  36  58.21 

6. 151 

152649.9 

30.98 

I   35.5 

23 

10  51  40,53 

5.926 

8  21  39.4 

37.01 

0  48.0 

24 

9  39  25.70 

6. 141 

151423.4 

31.23 

I   34.0 

24 

1054    2.71 

^922 

8    649.6 

37.  M 

046.5 

25 

9  41  52.96 

6.131 

15    151.0 

31.47 

I   32.6 

25 

10  56  24.80 

5.919 

7  51  56.5 

37.27 

045.0 

26 

9  44  20.00 

+  6.122 

+  14  49  12.7 

-31.71 

I3I.I 

26 

10  58  46.82 

+  5-9»6 

+   7  37    0.3 

-  37.40 

043-4 

27 

9  46  46.82 

6.113 

14  36  28.7 

31.95 

I  29.6 

27 

II     I    8.76 

5.913 

7  22    0.9 

37.53 

041.8 

28 

9  49  13.42 

6.104 

14  23  39.0 

32.19 

I   28.1 

28 

II     330.64 

5.910 

7    658.5 

37.66 

0  40.2 

29 

9  51  39.80 

6.095 

14  10  43.7 

32.42 

I  26.6 

29 

II     552.45 

5.908 

6  51  53.1 

37.78 

038.7 

30 

9  54    5.97 

6.086 

135742.9 

32.65 

I  25.1 

30 

II    8  14.21 

5.906 

6  36  44.9 

37.90 

037.1 

31 

9  56  31.93 

+  6.078 

+  134436.6 

-  32.87 

I  23.6 

31 

II  lo  35.91 

+  5.904 

+    621  33.9 

—  38.01 

035.5 

32 

9  58  57.69 

+  6.070 

+  13  31  25.0 

-33.09 

I  22.1 

32 

II  12  57.57 

+  5.902 

+    6    620.3 

-38.12 

0  33-9 ; 

J 

I 

)ay  of  the  Month.        ,   4th.     0th. 

14th. 

19th.   24 

th. ,  29th. 

Day   of  the  Month.           8d. 

8th.    13th. 

! 

18th.    2Sd.    28th.  ! 

1                        i 

Se 

midiameter    .     .    |  2.03    2.01 

1.99 

1.98     I 

96'    1.95 

Sei 

Tiidiameter      .     .      1.94    i  94    i  93 

1 
"     ,     "      ! 

1.92     1.92     1.91 

He 

►r.  Parallax '  .     .3 

53,  350 

1 

3-47 

345    3 
r  declinati 

42'   340 

He 

r.  Parallax      .     .      338    3  37    3  35 

3.34    3-34    3.33 

n 

le  sign  4-  prefixed  to  the  1 

Ijjurly  change  0 

on  indicates  th 

at  north  declinations  are  increasing  or  s 

1 
outh  declinations 

tes  that  nc 

)rth  declinatioi 

IS  are  decreasing  or  south  declinations  i 

Qcreasmg. 
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MARS,  1910. 


GREENWICH  MEAN  TIME. 

1 

1 

SEPTEMBER. 

1 

OCTOBER. 

1 

4 
§ 

S 

•s 

1 

Apparent 

Right 
Ascension. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
DecHnation. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

1 

0^ 

Ascension. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Hour. 

! 
{ 

Meridian ' 
Passage. 

Notm. 

No<m, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

! 

h    m     s 

8 

0      '      f 

tt 

h    m 

h    m     s 

8 

e       t         M 

"      1      h     m     ' 

I 

11  12  57.57 

+  5.902 

+  6   6  2a3 

—  38.12 

033.9 

I 

12  23  53.60 

+  5.964 

-  I  43  24.6 

-  39.61 ,  23  45-0 

2  1    II  15  19.19 

5.900 

551    4.1 

38.23 

032.3 

2 

12  26  16.80 

5.970 

I59I5.I 

39.60    23  43.4  1 

3 

11  1740-77 

5.899 

5  35  45.4 

38.33 

030.7 

3 

12  28  40.15 

5.977 

215      5.3 

39.58    2341.9 

4 

ri  20    2.32 

5.898 

52024.3 

38.43 

0  29.1 

4 

12  31     3.66 

5.984 

23055.1 

39.56 

23  40-3 ' 

5 

II  22  23.84 

5.897 

5    5    0.9 

38.52 

027.5 

5 

12  33  27.34 

5-991 

2  46  44.4 

39.54 

23  38.8 

1 

6 

II  24  45.33 

+  5-896 

+  4  49  35-3 

-38.61 

025.9 

6 

12  35  51.20 

+  5.998 

-3    233.1 

-39.51  j  23  37.3; 

7 

II  27    6.81 

5.895 

4  34    7.7 

38.69 

024.3 

7 

12  38  15.23 

6.005 

3  18  21.0 

39.48  1  23  35-7 

8 

II  29  28.27 

5.894 

4  18  38.0 

38.77 

022.8 

8 

12  40  39.45 

6.0X3 

3  34    8.1 

39.44  1  23  34-1  1 

9 

It  31  49.73 

5.894 

4    3    6.4 

38.85 

0  21.2 

9 

1243     3.85 

6.oaz 

34954.2 

39.40    23  32.6 

10 

II  34  J1.18 

5.894 

34733.1 

38.92 

0  19.6 

10 

12  45  28.45 

6.029 

4    539.2 

39.35  j  23  31-1 

II 

II  36  32.64 

+  5.894 

+  3  31  58.1 

-38.99 

0  18.0 

II 

12  47  53.25 

+  6.038 

-421  23,1 

-  39.30    23  29.6  1 

12 

II  3854-" 

5.895 

3  16  21.5 

39.06 

0  16.4 

12 

12  50  18.27 

6.(^7 

4  37    5.7 

39.25    23*8. 1 

]I3 

11  41  15.60 

5.896 

3    043.4 

39.13 

014.9 

13 

12  52  43.50 

6.056 

4  52  46.9 

39.19    2326.6 

14    II  43  37.11 

5.897 

245    3.8 

39.18 

013.3 

14 

12  55     8.95 

6.065 

5    826.7 

39.131  2325.1  1 

15 

II  45  58.65 

5.898 

2  29  22.9 

39.33 

0  11.7 

15 

12  57  34.63 

6.075 

524    4-9 

39.06 1  23  23.6  1 

16 

II  48  20.23 

+  5.900 

+  2  1340.7 

-39.38 

0  10. 1 

16 

13     0     0.55 

+  6.085 

-53941.4 

-58.99  1  23  22.0, 

17 

II  50  41.85 

5.903 

I  57  57.4 

39.33 

0     8.5 

17 

13     2  26.71 

6.095 

5  55  16.2 

38.91  1  23  20.5  ; 

18 

"53    3.52 

5.905 

I  42  13.0 

39.37 

0     7.0 

18 

13     453.13 

6.Z06 

6  10  49.1 

38.83  1  23  19.0  1 

19 

II  55  25.26 

5.908 

I  26  27.6 

39.41 

0     5.4 

19 

13     7  19.81 

6.117 

6  26  20.0 

38.74  1  23  17.5 

20 

II  57  47.06 

5-9" 

I  10  41.3 

39.45 

0     3.8 

20 

13     946.76 

6.139 

6  41  48.8 

38.65  1  23  16.0  1 

21 

12    0    8.94 

+  5.914 

+  05454.2 

-39.48 

0     2.2 

21 

13  12  13.99 

+  6. 141 

-65715.5 

-38.56' 23  X4.6I 

22    12    2  30.90 

5.917 

039   6.3 

39.51 

(   0      0.6 
isS    69.0 

22 

13  14  41.50 

6.153 

7  12  40.0 

38.47 1  23  13. 1  1 

23    12    4  52-95 

5.921 

02317.6 

39.53 

23  57.5 

23 

13  17     9.31 

6.165 

728     2.1 

38.37  1  23  ii.6| 

24    12    7  15.11 

5.935 

+  0   728.4 

39.55 

23  55.9 

24 

13  19  37.43 

6.178 

74321.8 

38.27    23  10. 1  1 

25  '  12    9  37.37 

1 

5.930 

-0    821.2 

39.57 

23  54.4 

25 

1322     5.85 

6. 191 

7  58  38.9 

38.16    23    8.61 

1 
261  12  II  59.75 

+  5.935 

-024  II. 3 

-39-59 

23  52.8 

26 

13  24  34.59 

+  6.304 

-81353.3 

1 
-38.04    23    7.2  1 

27]    12  1422.25 

5.940 

040    1.7 

39.60 

23  51.2 

27 

1327     3.65 

6.ai8 

829     4.9 

37.92  i  23    5.7  i 

28 

12  16  44.88 

5.946 

05552.3 

39.61 

23  49-6 

28 

13  29  33.03 

6.232 

8  44  13.6 

37.79 :  23  4.2  j 

29 

12  19    7-65 

5.952 

I  II  43.1 

39.62 

23  48.0 

29 

1332     2.74 

6.346 

8  59  19.2 

37.66 1 23  2.8 

30  1    12  21  30.55 

5.958 

I  27  33.9 

39-62 

23  46.5 

30  j  13  34  32.79 

6.260 

9  14  21.7 

37.53 ;  23  1.4 1 

1 

'  31      12  23  53.60 

+  5.964 

- 1  43  24.6 

-39.61 

23  45.0 

31 

1337      3.18 

+  6.274 

—  9  29  20.9 

! 
-37.39!  23     0.0  1 

'32      12  2"^  16.80 

+  5.970 

-15915.1 

-39-60 

23  43.4 

32 

13  39  33.92 

+  6.288 

-94416.7 

-37.35'  2258.6 

1       Day  of  the  Mon 

1 

th.          2c 

i.  1  7th. 

1 

12th. 

17th. 

22d.  1  27th. 

Day  of  the  Month.        ^    2d. 

7  th.  1  12th. 

17th. 

1 
2«d.  1  27th. 

I           1    • 

1 

„ 

1     " 

m 

" 

»          /• 

„    1      .,    i      .. 

„ 

.1      J 

Semidiameter 
,  Hor.  Parallax 

.      .       1. 
.     .      3 

91I   1.91    1.91 
32,   3.321   3.32 

1           1 

1. 911'   I.91     1. 91 

332    3  33    3-33 

I 

Semidiameter 
Hor.  Parallax 

.      .    1    1.92 
•      334 

i.92|   1.93 
3  34,   3  35 

;    1.93I  1.94'  1.95 
>    3-361  3  381  340 

i          1 

1 
1 

NOTE.-T 

he  siRH  •+-  indie 

ates  north  declinations;  the  sign  —  ind 

icates  sou 

th 

ieclinations 
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GREENWICH  MEAN  TIME. 

1                                    NOVEMBER. 

DECEMBER, 

'4 
il 

O 
>^ 

Ascension. 

Var.  of 
R.A. 
for  I 
Hour. 

Apparent 
Declination. 

Var,  of 
Decl. 
for  I 
Hour. 

Meridian 
Passage. 

4 

§ 

0 

5 

Apparent 

Ifight 
Ascension. 

Var,  of 

for  I 
Hour. 

Noon. 

Apparent 
Declination. 

Noon. 

Var  of 

Decl 
for  I 
Hour. 

Meridian 
Passage. 

Ntnm, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h    m      8 

8 

e      #         » 

" 

h    m 

h    m      8 

8 

e      t         - 

»» 

h     ni 

i     I 

13  39  33.92 

+  6.388 

-     94416.7 

-  37.25 

22  58.6 

I 

1458     1.99 

+  6.821 

-  16  35  23.5 

-  30.47 

22  19. 1 

2 

1342    5.00 

6.303 

9  59    9.0 

37.10 

22  57.2 

2 

15    045.94 

6.841 

16  47  31.4 

30.16 

22  17.9 

1     3 

134436.44 

6.3x8 

10  13  57.6 

36.95 

22  55.8 

3 

15     3  30.37 

6.861 

16  59  31.8 

29.84 

22  16.7 

4 

1347    8.24 

6.333 

10  28  42.4 

36.79 

22  54.4 

4 

15    6  15.29 

6.881 

17  II  24.5 

29.52 

22  15.5 

1    5 

134940.40 

6.348 

1043  23.2 

36.62 

22  53.0 

5 

15    9    0.70 

6.902 

1723     9.3 

29.20 

22  14.3 

1    6 

13  52  12.93 

4-6.363 

-  10  58    0.0 

-36.45 

22  51.6 

6 

15  II  46.60 

+  6.923 

-173446.2 

-28.87 

22  I3.I 

7 

13  54  45-84 

6.379 

II  12  32.6 

36.27 

22  50.2 

7 

15  14  32.98 

6.943 

17  46  15.0 

28.53 

22  1 1.9 

8 

1357  19.12 

6.395 

II  27    0.9 

36.09 

22  48.8 

8 

15  17  19.84 

6.964 

17  57  35.6 

38. 18 

22  10.7 

1    ^ 

13  59  52.79 

6.4ZZ 

II  41  24.8 

35.90 

22  47.4 

9 

1520    7.19 

6.984 

18    847.8 

27.83 

22     9.6 

1 

14    2  26.84 

6.427 

II  55  44.1 

35.71 

22  46.1 

10 

15  22  55.03 

7.004 

18  19  51.5 

27.47 

22     8.5 

i" 

14    5    1.29 

+  6.444 

-12    958.7 

-35.51 

22  44.7 

II 

15  25  43.36 

+  7.024 

- 18  30  46.5 

—  27.11 

22     7-4 

12 

14    736.14 

6.461 

1224    8.6 

35.31 

22  43.3 

12 

15  28  32.19 

7.044 

18  41  32.8 

26.74 

22     6.3 

13 

14  10  11.39 

6.478 

12  38  13.5 

35.  «o 

22  42.0 

13 

15  31  21.52 

7.065 

18  52  10.2 

26.37 

22      5.2 

IM 

14  12  47.06 

6.495 

12  52  13.4 

34.89 

22  40.7 

14 

15  34  11.34 

7.085 

19    238.6 

25.99 

22      4.1 

'/5 

14  15  23.14 

6.513 

13    6    8.1 

34.67 

22  39.4 

15 

15  37    1.66 

7.106 

19  12  57.8 

25.6Z 

i2      3.0 

i6 

14  17  59.65 

4-6.530 

-13  19  57.6 

-34-45 

22  38.0 

16 

15  39  52-47 

+  7.127 

-1923    7.8 

-25.22 

22      1.9 

17 

14  20  36.59 

6.548 

133341.7 

34.  w 

22  36.7 

17 

15  42  43.78 

7.148 

1933    8.4 

24.82 

22     0.8 

i8 

14  23  13.98 

6.567 

134720.3 

33.99 

22  35.4 

18 

15  45  35.60 

7.169 

194259.5 

24.42 

21  59.7 

|I9 

142551.81 

6.586 

14    053.3 

33.75 

22  34.1 

19 

15  48  27.92 

7.190 

19  52  41.0 

24.02 

21  58.6 

|20 

14  28  30.08 

6.605 

14  14  20.5 

33.51 

22  32.8 

20 

15  51  20.74 

7.2II 

20    2  12.7 

23.61 

21  57.6 

.2' 

14  31    8.81 

+  6.684 

-14  27  41.8 

-  33.a7 

22  3Jt.5 

21 

15  54  14.07 

+  7.232 

-20  II  34.5 

—  23.20 

21  56.5 

l22 

14  33  48.01 

6.643 

144057.2 

33.02 

22  30.2 

22 

1557    7.89 

7.253 

202046.3 

22.78 

21  55.5 

I23 

14  36  27.67 

6.669 

1454    6.5 

32.76 

22  28.9 

23 

16    0    2.21 

7.273 

20  29  47.9 

22.35 

21  54.5 

|24 

14  39    7.80 

6.683 

15    7    9-5 

32.49 

22  27.6 

24 

16    2  57.02 

7.294 

20  38  39.2 

21.92 

21  53.5 

125 

14  41  48.39 

6.702 

15  20   6.1 

32.22 

22  26.4 

25 

16    5  52.32 

7.314 

2047  20.1 

=1.48 

21  52.5 

I26 

14  44  29.45 

+  6.7«2 

-  15  32  56.2 

-31.95 

22  25.1 

26 

16    848.10 

+  7-334 

-205550.4 

—  21.04 

21  51.5 

,27 

14  47  10.99 

6,741 

154539.6 

31.67 

22  23.9 

27 

16  II  44.36 

7.354 

21     4  lO.O 

20.59 

21  50.5 

'28 

14  49  53.02 

6.761 

1558  16.1 

31.37 

22  22.7 

28 

16  14  41.10 

7.373 

21  12  18.7 

20.14 

21  49.5 

I29 

14  52  35.53 

6.781 

161045.7 

31.09 

22  21.5 

29 

16  17  38.31 

7.393 

21  20  16.5 

19.68 

21  48.5 

|30 

14  55  18.52 

6.801 

1623    8.2 

30.78 

22  20.3 

30 

16  20  35.98 

7.412 

2128     3.1 

19.21 

21  47.5 

'31 

1458    1.99 

+  6.821 

-163523.5 

-30.47 

22  19. 1 

31 

i6  23  34.10 

+  7.431 

-213538.5 

-  18.74 

21  46.6 

132 

15    045.94 

+  6.841 

-16  47  31.4 

—  30. 16 

22  17.9 

32 

Daj 

16  26  32.67 

+  7.450 

-2143     2.5 

-18.26 

21  45.8 

Day  of  the  Men 

1 

th. 

Is 

t. ;  eth.  'iith. 

1        1 

16th.   21st.    aeth. 

i 

'  of  the  Mouth.    1st.   1  6th. 

11th.  1 16th. 

1 

2l8t.     26th. 

81st. 

Semidiameter 
Hor.  Parallax 

1 
.     .       I. 

•     •   '  3- 

,  '    „  \    „ 
96  1.97  1.99 
42  3.44  3.46 

..I  „  1  ,. 

2.00   2.01    2.03 

3-49    3-51    3.54 

1           1 

Semidiameter    \  2.05'  2.07 
Hor.  Parallax       3.57'   3.61 

1 

"     1     " 
2.09    2.12 

364    3-68 

1         1 

2.14     2. 171     2.19 
3.72      3.77      3.82 

1    The  sign  +  prefix 
1                 are  decrea 

1 

ed  to  the 
sing.    Th 

hourly  change  0 
2  sign  —  indica 

f  declination  indicates  that  north  declinations  are  increasing  or  s 
es  that  north  declinations  are  decreasing  or  south  declinations  i 

out)i  declinations 
ncreasing. 

1 

236 


JUPITER,  1910. 


GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

1 

a 

'o 

1 

Apparent 

Right 
Ascension. 

Var.  of 
R.A. 
for  I 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  z 
Hour. 

Meridian 
Passage. 

§ 
"o 

a 

Apparent 

Right 
Ascension. 

Var.  of 
R.A. 
fori 
Hour. 

DtfS 

irent 
lation. 

Var.  of  ' 
DecL    , 

Passage. 

Noon.     1 

Noon.              Noon, 

Noon. 

Neon. 

Noon. 

Noon. 

Nc 

h   m     s                s 

0      f       - 

"           h     m 

h    m      s 

8 

0      »      •» 

"1      h     m    , 

I 

12  51     3.13 

4-a8oi 

-4    314-2 

-4.38    18    7.3 

1 

125546.14 

—  0.064 

-424    7-7 

+  1.IX  I  16     9.9 

2 

12  51  22.05 

0.776 

4    4  57-4 

4.22    18     3.7 

2 

12  55  44.26 

0.094 

4  23  38.9 

Z.29 

16  5.91 

3 

12  51  40.36 

0.751 

4    636.7 

4.06  I  18     O.I 

3 

12  55  41.67 

a  123 

423    5.8 

1.47 

16  1.9 

4 

12  51  58.06 

o.7«5 

4    8  12.0 

3.89  1  17  56.4 

4 

12  55  38.37 

0.153 

4  22  28.3 

1.66 

15  57.9 

5 

12  52  15.15 

0.699 

4    9  43-3 

3.72  ^  17  52.7 

5 

12  55  34.37 

a  183 

4  21  46.4 

..a, 

15  53-9 

6 

12  52  31.62 

+  0.673 

-4  II  10.6 

-3.55,  17  49-1 

6 

12  55  29.66 

—  0.2x2 

-421    0.2 

+  2.02 

1 
15  49.9  ( 

7 

12  52  47-46 

0.647 

4  12  33-8 

3.38  1  17  45-5 

7 

12  55  24.24 

a24i 

4  20    9.6 

2.20 

15  45.9  1 

8 

12  53    2.66 

a6az 

4  13  52.8 

3.21  1  17  41.7 

8 

12  55  18.11 

a27o 

4  19  14.6 

2.38    15  41-9  1 

9 

12  53  17.23 

0.594 

415    7.6 

3.03    17  38.0 

9 

12  55  11.28 

0.299 

4  18  15.4 

'  a.56  15  37-8 ; 

lO 

12  53  31-16 

0.567 

4  16  18.2 

2.86  j  17  34.3 

10 

12  55    3.76 

0.328 

4  17  12.0 

2.74 

15  33.7  , 

II 

12  53  44.43 

+  0.540 

-  4  17  24,6 

-  2.69  I  17  30-6 

II 

12  54  55-55' 

-0.357 

-416    4.4 

+  2.9Z 

15  29.6  1 

12 

12  53  57.04 

0.513 

4  18  26.8 

2.52  1  17  26.9 

12 

12  54  46.65 

0.385 

4  14  52.5 

3.08 

15  25-5; 

13 

12  54    8.99 

0.484 

4  19  24.8 

a-34'  17  23.1 

13 

12  54  37.06 

0.413 

4  13  36.5 

3.95 

15  21-4  j 

14 

12  54  20.27 

0.456 

4  20  18.7 

2.16  :  17  19.4 

14 

12  54  26.80 

0.441 

4  12  16.4 

3.4a 

15  17-3 

15 

12  54  30.88 

0.438 

421    8.3 

1.98    17  15.6 

15 

12  54  15.87 

0.469 

41052.3 

3.59 

15  13.2 

i6 

12  54  40.82 

4-0.400 

^421  53.6 

-1.80    17  II. 8 

16 

1254    4-27 

-0.497 

-4    924.1 

+  3.76 

15    9.1. 

17 

12  54  50.08 

0.372 

4  22  34.6 

1.62    17    8.0 

17 

12  53  52.02 

0.524 

4    752.0 

3.9a 

15    5.0 

i8 

12  54  58.67 

0.344 

423  11.3 

1.44  !  17    4-2 

18 

12  53  39.13 

0.551 

4    6  16.0 

4.08 

15    0.8  I 

19 

1255    6.57 

0.315 

4  23  43.6 

1.26  1  17    0.4 

19 

12  53  25-59 

0.577 

4    436.1 

4.24 

14  56.7  1 

30 

12  55  13.79 

0.287 

4  24  11.6 

1.08  1  16  56.6 

1 

20 

12  53  11.42 

0.603 

4    252.5 

4.40 

14  52.5  1 

21 

12  55  20.32 

+  0.258 

-42435.3 

-0,901  i6  52.8 

21 

12  52  56.62 

-0.629 

-4    1    5.1 

+  4.56 

14  48.3  1 

22 

12  55  26.16 

a«9 

4  24  54.7 

0.72    16  49.0 

22 

12  52  41.21 

0.655 

3  59  14.0 

4.71 

14  44.1  I 

23 

12  55  31.30 

0.200 

425    9.7 

0.54    16  45.2 

23 

125225.19 

0.680 

3  57  19.2 

4.86 

14  39-9  1 

24 

12  55  35.75 

ai7i 

4  25  20.3 

0.36 

16  41.3 

24 

1252    8.57 

0.704 

3  55  20.9 

5.00 

14  35-7  ! 

25 

12  55  39.51 

0.X42 

4  25  26.5 

—  0.18 

16  37.3 

25 

12  51  51.36 

0.728 

3  53  19.2 

5.Z4    1431.5 

1 

26 

12  55  42.57 

+  0.113 

-42528.3 

0.00 

16  33.4 

26 

12  51  33-57 

-0.752 

-35114.1 

+  5.28!  14  27.2  ' 

27 

X2  55  44-93 

0.084 

4  25  25.8 

+  0.18  1  16  29.5 

27 

12  51  15.22 

0.776 

3  49    5.5 

5.42 

14  23.0 

28 

12  55  46.58 

0.055 

4  25  18.9 

0.37  1  16  25.6 

28 

12  50  56.31 

0.799 

3  46  53.6 

5.56 

14  18.8  1 

29 

12  55  47-53 

+  0.025 

4  25    7-7 

0.56'  16  21.7 

29 

12  50  36.85 

a  822 

3  44  38.6 

5.69 

14  14-5 

30 

12  55  47.78 

—  0.004 

42452.1 

0.75    16  17.8 

30 

12  50  16.85 

0.844 

34220.5 

5.82 

14  I0.2  } 

31 

125547-32 

-  0.034 

-42432.1 

+  o.93|  16  13.9 

31 

12  49  56.33 

-0.866 

-  3  39  59.3 

+  5.94 

14    5.9 

32 

12  5546.14 

—  0.064 

-424    7.7 

+  1.IZ  1  16    9.9 

32 

12  49  35-29 

-0.887 

-33735.1 

+  6.06 

14    1.6 

1 

Day  of  ihe  Month. 

1    .d. 

10th.    18th.  1  S6th. 

Day  of  the 

i  Month. 

3d. 

11th. 

l»th.    27th. 

Se 
H 

I 

midiameter  .     .     .     . 
orizontal  Parallax 

.     .    17.44 
.     .      1.63 

[7.86  18.30  18.76 

1.67  1.71 ;  1.75 

Semidiaraeter . 
Horizontal  Par 

allax     \ 
icates  sot 

19.21 
1.80 

[9.64 

1.84 

20.04     20.40! 

1.87   1.91  i 

Note.— T 

he  sign  4-  indie 

ates  north 

\  declinati 

ons; 

the  sign  —  ind 

ith  decl 

inationi 

. 

I 

t 

JUPITER,  1910. 


237 


GREENWICH  MEAN  TIME. 


MARCH. 


APRIL. 


!  s 


i  Q 


I  Var.  of 

RjRht  I       f 

Ascension.    |    ^^^^ 


Noon. 


1 

2 

3! 

6| 

II 

I  12 

H 

15 

1 16 

18 

>9! 

20  I 


h  m  s 
12  50  36.85 
12  50  16.85 
12  4956.33 
12  49  35.29 
12  49  13.76 


12  48 
12  48 
12  48 
1247 
1247 

12  46 
12  46 
12  46 

1245 
1245 


51-74 
29.25 
6.30 
42.91  I 
19.10  I 

! 

54-88  1 
30.28  ' 

5- 30  I 
39.96  I 
14.28  I 


21 ' 
22 ; 
231 

241 
25 

26 
27 
28 
29 
30 

31 
32 


124448.30 
12  44  22.02 
12  43  55-46 
12  43  28.63 
1243  1.57 

12  42  34,29 

12  42  6.81 
12  41  39.14 
12  41  II.3I 
12  40  43.33 

12  40  15.23 
12  39  47.02 

12  39  18.72 

12  38  50-35 
12  38  21.93 

12  37  53-48 
12  37  25.02 


—  0.8m 

0.844 
0.866 
0.887 
0.908 

—  0.988 
0.947 
0.965 
0.983 

I.OOI 

-  I.0I8 
1.034 
1.049 

1.063 
1.076 

- 1.089 

I.IOI 
I.I12 

z.iaa 

1. 132 

-1. 141 
1.149 
1.156 
t.162 
1.168 

- 1.173 
1. 177 
z.z8o 
1.183 
1. 185 

-1. 186 
-1.186 


Apparent 
Declination. 


Noon. 


■  3  44  38.6 
34220.5 
3  39  59-3 
3  37  35-1 
3  35    8.0 

-332  38.1 
330  5*5 
3  27  30-3 
3  24  52.6 
3  22  12.5 

-3  19  30.1 
3  16  45-4 
3  13  58.7 
3  II  10.1 
3    8  19.8 

-3  527.8 
3  2  34-2 
2  59  39.1 
2  56  42.7 

2  53  45-1 

-25046.5 
2  47  46.9 
2  44  46.5 
2  41  45-4 
2  38  43-7 

-  2  35  41.6 
2  32  39.2 
2  29  36.6 
2  26  34.0 
223  31.3 

-  2  20  28.6 
-2  17  26.3 


Var.  of 
Dacl. 
fori 

Hour. 


Noon. 


+  5.69 
5.83 
S-W 
6.06 
6.18 

+  6.29 
6.40 
6.51 
6.62 

6.72 

4-6.81 
6.89 
6.97 
7-05 
7-13 

4-7-20 
7.26 
7-32 

7.37 
7.42 


Meridian 
Passage. 


h  in 
14  14-5 
14  10.2 
14  5-9 
14  1.6 
1357-3 

13  53-0 
13  <8.7 

13  44-4 
13  40.1 
13  35.8 

1331-5 
13  27.1 
13  22.8 
13  18.4 
1314.1 

13  9-7 
13  5-3 
13  0.9 
12  56.5 
12  52.1 


+  7.461  1247.7 
7.50  I  12  43.3 

7.53  12  38.9 
7-56  12  34.5 
7.58  I  12  30.1 

+  7.59  I  12  25.7 
7.60!  12  21.3 


7.60 
7.61 
7.61 

+  7.60 
+  7-58 


12  16.9 
12  12.5 
12     8.1 

12      3.7 

II  59-3 


Apparent     I 
Right        I 
Ascension. 


Var.  of 
R  A. 
fori 

Hour. 


Noon. 


Apparent 
Declination. 


Noon. 


i- 


Var.  of 
Decl. 
for  I 
Hour. 


Noon. 


h  m  8 
12  37  25.02 
12  36  56.56 
12  36  28.14 
12  35  59-77 
12  35  31.47 

12  35  3.26 
12  34  35.16 
12  34  7-19 
12  33  39-37 
12  33  11.72 

12  32  44.26 
12  32  17.01 
12  31  50.00 
12  31  23.23 
12  30  56-73 


16  I  12  30  30.52 

17  12  30  '4.61 

18  I  12  29  39.03  I 

19  I  12  29  13-79' 

20  12  28  48.90 


12  28 
12  28 
12  27 
12  27 
12  26 

12  26 
12  26 
12  25 
12  25 
12  25 


24-37 
0.22 
36.47  I 
13.12  I 
50.20  I 

27-73 

5.70 

44.12  ' 

23.01  ' 

2.40  ' 


-1. 186 
1.185 
1.183 
X.181 
1.X78 

-  I. 174 
X.169 
1.163 
Z.X56 
X.148 

-  1.139 
1. 130 
1.180 
1. 109 
1.097 

-  1.085 
1.072 
1.059 
1.045 
1.030 

- 1.015 
0,999 
0.982 
0.964 
0.946 

-a927 
0.908 
0.889 
0.869 
0.848 


I 


31      12  24  42.29      —0.827 
32'    122422.69       —0.805 


-2  17  26.3  I 

2  14  24-5  I 
2  II  23.3' 
2     8  22.8  I 

2    5  23.1  j 

-2     224.3 

59  26.5 

5629.9 

53  34-6 

50  40.8  I 

47  48.6  I 
4458.1  I 
42    9.5 
39  22.9 
36  38.4 

33  56.0 
31  16.0 
28  38.4 
26  3.3 
23  30.7 

21  0.8 
18  33.7 
16  9.5 
13  48.3 
II  30-1 

9  15-1 

7  3-3  I 
4  54-7  I 
2  49-4  1 
o  47.6  j 

-05849.3 
-  o  56  54-4  ' 


+  7.58 
7.56 
7.54 
7.51 
7-47 


Meridian 
Passage. 


h  m 
"  59.3 
II  54.9 
II  50.5 
II  46.1 
II  41.7 


+  7.43  II  37.3 

7.38  II  32.9 

7.33  II  28.5 

7.27  II  24.1 

7.20  II  19.7 


I 


+  7.13 
7.06 
6.98 
6.90 
6.8Z 

+  6.71 
6.61 

6.51 
6.41 
6.30 

4-6.18 
6.06 
5-94 

5.82 
5-69 

+  5.56 
5.43 
5.29 
5.15 
5.01 

+  4.86 
+  4.71 


"  15-3 

II   II.O 

II  6.6 
II  2.2 
10  57.8 

10  53.5 
10  49.1 
10  44.7 
10  40.4 
10  36.1 

10  31.8 
10  27.5 
10  23.2 
10  18.9 
10  14.6 

10  10.3 

10    6.0 

10    1.7 

9  57-4 

9  53-1 

948.8 
944.6 


Day  of  the  Month. 


7th. 


15th. 


88d.       81st. 


Day  of  the  Month. 


8th. 


16th. 


I  Semidiameter  .     . 
,  Horizontal  Parallax 


20.70 
1.94 


20.93 
1.96 


21.08 , 
197, 


21.13 
1.98 


Semidiameter      .     . 
Horizontal  Parallax 


21.09 
1.97 


20.96 
1.96 


3:4th. 


20.75 
1.94 


j    The  sign  -f-  prefixed  to  the  hourly  chanj^e  of  declination  indicates  that  north  declinations  are  increasing  or  south  declinations 
I  are  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreasing  or  south  declinations  increasing. 
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GREENWICH  MEAN  TIMK 

_.                                                                                                                                                                                                                                                                -                 1 

MAY. 

JUNE. 

4 
\ 

1 

Ap£ar«« 
Ascension. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  I 
Hour. 

Meridian 
Passage. 

1 

■s 

>> 

Ascension. 

Var.  of 
R.A. 
for  I 
Hour. 

Apparent 
Dechnation. 

Var.  of 
Decl. 

for  1 
Hour. 

Meridian 

Passagei 

Noom. 

.Voon. 

Natm 



Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

h   m     s 

8 

0     » 

'» 

h    ni 

h   m     a 

s 

0        «          n 

n 

h     m    ' 

I 

12  24  42.29 

—  0.827 

-05849.3 

+  4.86 

948.8 

I 

12  19  13.08 

—  0.026 

-03059.7 

-0.53 

741-5, 

2 

12  24  22.69 

0.805 

0  56  54.4 

4.71 

9  44-6 

2 

12  19  12.76 

+  0.001 

0  31  14.3 

0.70 

7  37-6  j 

3 

12  24     3.61 

0.783 

055     3.1 

4.56 

940.4 

3 

12  19  13.09 

0.038 

031  33.3 

0.88 

7  33.7  1 

4 

12  23  45.06 

0.761 

0  53  15.6 

4.40 

936.2 

4 

12  19  14.09 

0.056 

0  31  56.6 

X.O6 

729.8 

5 

12  23  27.06 

0.738 

051  32.0 

4.34 

932.0 

5 

12  19  15.75 

0.084 

0  32  24.2 

X.34 

725.9 

6 

12  23     9.62 

—  0.715 

^  0  49  52.2 

+  4-08 

927.7 

6 

12  19  18.07 

+  0UII1 

-  0  32  56.0 

-X.42 

7  22.0  1 

7. 

12  22  52.74 

0.691 

0  48  16.2 

3.93 

923.5 

7 

12  19  21.06 

0.138 

03332.1 

Z.60 

7  18. 1  1 

8 

12  22  36.43 

0.667 

0  46  44.2 

3.76 

919.3 

8 

12  19  24.71 

0.165 

0  34  12.4 

1.77 

7  14^2 

9 

12  22  20.71 

0.643 

0  45  16.1 

3.59 

9  15. 1 

9 

12  19  29.01 

0.193 

0  34  57.0 

1.95 

710.3 

lO 

12  22     5.59 

0.617 

0  43  52.0 

3.4a 

910.9 

10 

12  19  33.96 

0.319 

0  35  46.0 

2.13 

7    6.5 

II 

12  21  51.06 

-o.39» 

-  0  42  32.0 

+  3.25 

9    6.7 

II 

12  19  39.56 

+  0.346 

-03639.3 

-a.31 

7    2-7 

12 

12  21  37.14 

0.567 

0  41  16.2 

3.08 

9    2.5 

12 

12  19  45.81 

0.373 

0  37  36.6 

3.48 

658.9 

|I3 

12  21  23.83 

0.541 

0  40    4.6 

3.91 

858.4 

13 

12  19  52.70 

0.300 

0  38  38.1 

3.65 

655.1 

i'4 

12  21  II.I5 

0.515 

03857-3 

a.  73 

854.3 

14 

12  20     0.24 

0.327 

0  39  43.7 

3.83 

651.3 

ji5 

12  20  59.10 

0.489 

0  37  54.1 

3.55 

8  50.1 

15 

12  20     8.42 

0.354 

0  40  53.4 

3.99 

647.5 

Ii6 

12  20  47.68 

-0.463 

-03655.2 

+  2.37 

845.9 

16 

12  20  17.23 

+  0.380 

-042    7.1 

-3.16 

643-7 

ji7 

12  20  36.89 

0.437 

0  36    0.6 

3. 19 

841.8 

17 

12  20  26.66 

0.406 

0  43  24.8 

3.33 

6  39-9  i 

i8 

12  20  26.74 

a4io 

0  35  10.3 

3.01 

837.8 

18 

12  20  36.71 

0.433 

0  44  46.5 

3.49 

6  36.1  1 

19 

12  20  17.23 

0.383 

0  34  24.2 

1.83 

833.7 

19 

12  20  47.38 

0.458 

0  46  12.3 

3.66 

6  32.4  , 

20 

12  20     8.37 

0.355 

03342.5 

1.65 

829.6 

20 

12  20  58.66 

0.483 

0  47  42.0 

3.83 

6  28.6  1 

21 

12  20     0.16 

-a328 

-033    5.1 

+  1.47 

825.5 

21 

12  21  10.55 

+  0.508 

-04915.5 

-3.98 

6  24.9  1 

22 

12  19  52.60 

0.301 

0  32  32.0 

1.39 

821.5 

22 

12  21  23.05 

0.533 

0  50  52.8 

4.14 

6  21.2  1 

23 

12  19  45.69 

0.374 

032    3.2 

I.II 

817.4 

23 

12  21  36.15 

0.558 

0  52  34.0 

4.30 

6  17.5 

24 

12  19  39-44 

0.347 

0  31  38.8 

0.93 

813.4 

24 

12  21  49.85 

0.583 

0  54  19.0 

4.46 

6  13.8 

25 

12  19  33.84 

0.330 

0  31  18.8 

0.74 

8    9.4 

25 

12  22     4.14 

0.608 

056    7.7 

4.61 

6  10. 1 

26 

12  19  28.89 

-0.193 

-031    3.1 

+  0.56 

8    5.4 

26 

12  22  19.02 

+  0.633 

-  0  58    0.0 

-4.76 

6    6.4 

27 

12  19  24.60 

a  166 

0  30  51.6 

0.38 

8    1.4 

27 

12  22  34.48 

0.656 

0  59  56.0 

4.91 

6    2.8  1 

28 

12  19  20.97 

0.138 

0  30  44.5 

0.30 

757.4 

28 

12  22  50.52 

0.680 

I    I  55.6 

5.06 

5  591  1 

29 

12  19  18.00 

0.109 

0  30  41.8 

+  0.02 

753.4 

29 

12  23     7.13 

0.704 

I    358.8 

5.21 

555.4 

30 

12  19  15.70 

0.083 

0  30  43-5 

—  0.16 

749.5 

30 

12  23  24.31 

0.738 

I    6    5.6 

5.36 

551.8 

31 

12  19  14.06 

-0.054 

-  0  30  49.4 

-0.34 

745.5 

31 

12  23  42.06 

+  0.752 

-18  16.1 

-5. 51 

548.2 

32 

12  19  13.08 

—  0.036 

-03059.7 

-0.53 

741.5 

32 

12  24     0.37 

+  0.775 

-  I  10  30.1 

-5.66 

544.5 

Day  of  the  M 

1 
onth.             ■     2d. 

1 

10th. 

18th. 

26th. 

Day  of  the  Month. 

8d. 

11th. 

HHh. 

27th. 

1  Semidiameter    .... 
1  Horizontal  Parallax  .     . 

20.46 
1.91 

1 

"     1       " 

20.12     19.7; 

1.88  j     1.8^ 

i 

}     19-32 
5       1.81 

Semidiameter   .... 
Horizontal  Parallax  .     . 

18.89 
1-77 

18.45 
1-73 

18.02 
i.6c 

i     17.61 
)       1.65 

i 

Note.— The  sign  +  indicates  north  declinations;  the  sign  —  indicates  south  declinations. 

1 

JUPITER,  1910. 


239 


GREENWICH  MEAN  TIME. 

JULY. 

AUGUST. 

1 

Apparent 

Right 
Ascension. 

Var.  of 
R.A. 
fori 

Hour. 

Apparent 
Dechnation. 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

4 
8 

1 

Ascension. 

Var.  of 
RA. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

1 
H^oon.         '    Noam. 

1 

Noon. 

Noon. 

Noon. 

Notm. 

Noon. 

Noon. 

h    m       s 

s 

•              1               M 

M 

h     m 

h    m      8 

s 

0      »       »• 

h     m 

I 

12  23  42.06 

+  0.75* 

-I    8  16. 1 

-^5I 

548.2 

I 

12  37    4.24 

+  1.368 

-2  41  29.6 

-   9.a6 

3  59-6 

2 

12  24    0.37 

0.775 

I  10  30.1 

^66 

544.5 

2 

12  37  37.27 

1.384 

2  45  12.9 

9-35 

356.3 

1    3 

12  24  19.23 

0.798 

I  12  47.5 

5.80 

540.9 

3 

12  38  10.70 

1.400 

2  48  58.5 

9.44 

352.9 

4 

12  24  38.65 

a82i 

I  15    8.3 

5.95 

537.3 

4 

12  38  44-51 

1.416 

2  52  46.3 

9.53 

3  49-5 

5 

12  24  58.62 

0.844 

I  17  32.6 

6.09 

533.7 

5 

12  39  18.71 

1.43a 

2  56  36.3 

9.62 

346.1 

1    ^ 

12  25  I9.X3 

-i-a866 

-  I  20    0.3 

-6.a3 

530.1 

6 

12  39  53.29 

+  1.448 

-3    028.4 

-    9.71 

342.8 

•    7 

12  25  40.17 

0.888 

I  22  31.4 

6.37 

526.5 

7 

12  40  28.24 

1.464 

3    422.7 

9.80 

339.4 

1    8 

12  26     1.75 

0.910 

125    ^7 

6.30 

522.9 

8 

12  41    3.55 

1.479 

3    8  19.0 

9.89 

336.0 

9 

12  26  23.87 

0.933 

I  27  43.3 

6.63 

519.4 

9 

12  41  39.21 

1.494 

3  12  17.3 

9.98 

3  32.7 

jIO 

12  26  46.50 

0.954 

I  30  24.2 

6.76 

515.8 

10 

12  42  15.23 

1.508 

3  16  17.6 

10.06 

329-4 

■  II 

12  27     9.63 

+  0.975 

- 1  33    8.2 

—  6.90 

5  12.2 

II 

12  42  51.59 

+  x.5aa 

-  3  20  19.8 

—  10.14 

326.0 

12 

12  27  33-27 

0,996 

I  35  55.3 

7-03 

5    8.7 

12 

12  43  28.29 

1.536 

3  24  23.9 

10.21 

322.7 

13 

12  27  57.42 

1.017 

I  38  45.5 

7.16 

5    5.2 

13 

1244     5.33 

1.550 

3  28  29.8 

10.39 

319.4 

iH 

12  28  22.08 

1.037 

I  41  38.8 

7.89 

5    1.7 

14 

12  44  42.71 

1.564 

3  32  37.5 

10.36 

3  16. 1 

15 

12  28  47.23 

1.057 

144  35.1 

7.41 

458.2 

15 

12  45  20.42 

1.578 

3  36  46.9 

10.43 

3  12.8 

,^6 

12  29  12.87 

+  1.077 

-  I  47  34.3 

-7.53 

4  54-7 

16 

12  45  58.44 

+  1.591 

-  3  40  58.0 

—  10.50 

3    9.5 

17 

12  29  38.98 

1.097 

I  50  36.4 

7.65 

4  51.2 

17 

12  46  36.77 

1.604 

3  45  10.8 

10.57 

3    6.2 

i8 

12  30     5.56 

1.117 

I  5341.4 

7.77 

447.7 

18 

12  47  15.41 

1.617 

3  49  25.2 

10.64 

3    2.9 

19 

12  30  32.60 

1. 136 

I  56  49.2 

7.89 

4  44-2 

19 

12  47  54-35 

1.630 

3  53  41.3 

10.71 

259.6 

20 

12  31     O.IO 

J.I55 

I  59  59.8 

8.00 

440.7 

20 

12  48  33.59 

1.64a 

3  57  58.9 

10.77 

256.3 

21 

12  31  28.07 

+  «.I74 

-2    313.2 

-8.11 

437.3 

21 

12  49  13.13 

+  1.654 

-42  18.0 

-  10.83 

253.0 

22 

12  31  56.48 

1. 193 

2    6  29.3 

8.32 

433.8 

22 

12  49  52.97 

1.666 

4    638.7 

10.89 

249.8 

123 

12  32  25.33 

I.3II 

2    9  48.0 

8.33 

4  30.3 

23 

12  5033.10 

1.678 

411    0.8 

10.95 

246.5 

,24 

12  32  54-62 

i.aag 

2  13    9.3 

8.44 

426.9 

24 

12  51  13.51 

1.690 

4  15  24.3 

11.01 

2  43.2 

'25 

1 

12  33  24.36 

UM7 

2  16  33.1 

8.55 

423.5 

25 

12  51  54.19 

1.702 

4  19  49.2 

11.07 

2  40.0 

1 
26 

12  33  54-52 

+  i.a65 

-2  1959.5 

-8.66 

4  20.0 

26 

12  52  35.14 

+ 1.713 

-42415.5 

-11.13  '     2  36.8 

'27 

12  34  25.10 

i.a83 

2  23  28.4 

8.76 

416.6 

27 

12  53  16.37 

i,7M 

4  28  43.2 

11.18  1     2  33.5 

i28 

12  34  56. 10 

1.300 

2  26  59.8 

8.86 

413.2 

28 

12  53  57-87 

1.735 

4  33  12.1 

11.23  1     2  30.2 

.'29 

12  35  27.52 

1.317 

2  30  33.7 

8.96 

4    9.8 

29 

12  54  39.63 

1.746 

4  37  42.3 

11.28  !     2  27.0 

.^° 

12  35  59.36 

1.334 

2  34  10.0 

9.06 

4    6.4 

30 

12  55  21.65 

1.757 

4  42  13.7         11.33  ;    2  23.8 

1 

31 

12  36  31.60 

+  1.351 

-  2  37  48.6 

—  9.16 

4    3.0 

31 

1256    3-93 

+  1.767 

1               1 
-4  4646.4  '  -11.38  !     2  20.5 

32 

12  37    4.24 

+  1.368 

-  2  41  29.6 

—  9.26 

3  59.6 

32 

12  56  46.45 

+  1.777 

-4  51  20.2!  -  11.43  j    2  17.3 

Day  of  the  Month. 

5th.        18th.   :    2l8t. 

29th. 

i 

Day  of  the  Month. 

1 
6th.       14th. 

22d. 

SOth. 

i 

Sc 

1   „    ■   « 

midiameter    .     .     .     .  l  17.21     16.83 ,  16.4 
orizontal  Parallax   .     .       1.61  1     1.57       1.5 

8j   16.15 
4,     1-51 

1 

Semidiameter  .... 
Horizontal  Parallax .     . 

15.86 
1.48 

15.60 
1.46 

15.37 
1.44 

H 

15.17 
1.42 

1   The  sign  4*  prefixed  to  the  hourly  change  of  declinati 
are  decreasing.    The  sign  —  indicates  ihat  til 

on  indicates  that  north  declinations  are  increasing  or  south  declinations    { 
rth  declinations  are  decreasing  or  south  declinations  increasing.                 1 
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GREENWICH  MEAN  TIME. 

SEPTEMBER. 

OCTOBER. 

Ascension. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  I 
Hour. 

Meridian 
Passage. 

1 

Ascension. 

Var.  of 
R.A. 
for  I 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Hour. 

1 

Meridian 
Passage, 

Noon. 

Noon. 

Noon. 

Noon. 

Noim. 

Noon. 

Noon. 

Noon, 

h    m      s 

B 

0        '           w 

ft 

h     in 

b     m      s 

s 

Of              tt 

•» 

h      m 

I 

12  56  46.45 

■^^'777 

-  4  51  20.2 

-  ".43 

2  17.3 

I 

13  1934.53 

+  1.996 

-7  14    4.5 

-xa.14 

0  42.1  1 

2 

12  57  29.22 

U7B7 

4  55  55.1 

11.48 

2  I4.I 

2 

13  20  22.50 

2.001 

7  18  56.0 

12.14 

0  38.9 

3 

12  58  12.23 

1-797 

5    031.1 

IX.  52 

2  10.9 

3 

13  21  10.57 

2.005 

7  23  47.5 

12.14 

0  35.7  1 

4 

12  58  55-17 

1.807 

5    5    8.2 

11.56 

2     7.7 

4 

13  21  58.74 

2.009 

7  28  39.0 

12. 14 

0  32.6  1 

5 

12  59  38.94 

X.816 

5    946.2 

XX. 60 

2    4-5 

5 

13  2247.02 

2.013 

7  33  30.5 

12.14 

0  29.5  ' 

1 

6 

13    0  22.63 

+  1.825 

-5  14  25.1 

—  XI.64 

2    1.3 

6 

13  23  35.39 

+  2.017 

-  7  38  22.0 

-12. 14 

0  26.4 

7 

13    I    6.55 

1.834 

5  19    5.0 

11.68 

1  58.1 

7 

132423.84 

2.02X 

7  43  13.3 

X2.I3 

023.31 

8 

13     I  50.68 

1.843 

5  23  45.8 

11.72 

I  54.9 

8 

13  25  12.37 

2.024 

748    4-4 

12.12 

0  20.2 

9 

13    235.02 

1.85a 

5  28  27.4 

".75 

I  51.7 

9 

13  26     0.99 

a.027 

7  52  55.4 

12.11 

0  17.1 

lO 

13    3  19.57 

1.861 

5  33    9.8 

11.78 

148.5 

10 

13  2649.68 

2.030 

75746.1 

12.10 

0    13-9; 

1 

II 

13    4    4.32 

4-1.869 

-  5  37  53.0 

-  xx.8x 

145-3 

II 

13  27  38.43 

+  2.033 

-8    236.5 

—  12.09 

0  10.8 

12 

13    449.26 

1.877 

5  42  37.0 

11.84 

I  42.1 

12 

13  28  27.25 

2.035 

8    7  26.6 

12.08 

0  7.7 

13 

13    5  34-39 

1.885 

5  47  21.6 

11.87 

138.9 

13 

13  2916.13 

2.037 

8  12  16.4 

12.07 

0    4.6 

M 

13    6  19.70 

1.89a 

552    6.9 

11.90 

I  35.7 

14 

13   30     5.05 

2.039 

8  17    5-9 

X2.06 

(»    M.3 

15 

13    7    5.20 

1.899 

5  56  52.8 

11.92 

I  32.6 

15 

13   30  54.02 

2.041 

8  21  55.0 

12.04 

23  55.2 1 

i6 

13    7  50.87 

4-1.906 

-6    139.3 

- 11.95 

129.4 

16 

13  31  43.04 

+  2.043 

-8  2643.6 

—  12.02 

23  52.1 : 

17 

13    8  36.71 

1.9x3 

6    626.3 

11.97 

I  26.2 

17 

13  32  32.11 

a.045 

8  31  31.8 

ia.00 

23  48.9 

i8 

13    922.72 

1.920 

6  II  13.8 

11.99 

I  23.0 

18 

13  3321.21 

2.047 

8  36  19.5 

XX.98 

23  45.8 

19 

13  10    8.90 

1.927 

6  16    1.8 

X3.0I 

I  19.9 

19 

13  34  10.35 

2.049 

841    6.7 

XI.96 

23  42.7 

20 

131055-23 

1.934 

6  20  50.2 

12.03 

I  16.7 

20 

13  34  59.53 

2.050 

8  45  53.4 

XX.94 

23  39.6 , 

1 

21 

13  II  41-72 

4-1.940 

-625  39.0 

—  12.04 

I  13.5 

21 

13  3548.73 

+  2.051 

-85039.5 

—  11.91 

23  36.5 

22 

13  12  28.37 

1.946 

6  30  28.2 

12.06 

I  10.4 

22 

13  36  37.95 

2.O5X 

8  55  25.0 

11.89 

23  33-4  ' 

23 

13  1315-17 

1.95a 

6  35  17.9 

12.08 

I    7.3 

23 

13  37  27.18 

2.052 

9    0    9.9 

11.87 

23  30.3  1 

24 

13  14    2.12 

1.958 

640    7.9 

12.09 

I    4.1 

24 

13  38  16.43 

2.052 

9    4  54.2 

n.84 

23  27.2 

25 

13  14  49.21 

1.964 

6  44  58.2 

X2.I0 

I    0.9 

25 

13  39    5.69 

2.052 

9    9  37-9 

11.81 

2324.1 

26 

13  15  36.44 

+  1.970 

-64948.7 

—  12.11 

057.8 

26 

13  39  54-96 

+  2.053 

-91420.9 

—  XX.  78 

23  2i.fy 

27 

13  16  23.80 

1.976 

6  54  39.5 

12.12 

054.7 

27 

13  40  44.22 

2.053 

919    3-1 

XI.75 

23  17.9  1 

28 

13  17  11.29 

1.981 

6  59  30.6 

12.12 

051.5 

28 

13  41  33.47 

2.052 

9  23  44-5 

XX.  72 

23  14-8  t 

29 

13  17  58.91 

1.986 

7    421.8 

12.13 

048.3 

29 

13  42  22.72 

2.052 

9  28  25.2 

XI.68 

23  11.7, 

3° 

13  1846.66 

1.991 

7    913.1 

12.13 

045.2 

30 

13  43  11.96 

2.051 

9  33    5-0 

XX.64 

23    8.6^ 

31 

13  19  34-53 

+  1.996 

-7  14    4.5 

-12.14 

0  42.1 

31 

13  44    1.17 

+  2.050 

-  9  37  43.9 

—  XX.60 

23    5.5  j 

32 

1 

13  20  22.50 

+  2.001 

-  7  18  56.0 

-  12.14 

038.9 

32 

13  44  50.35 

+  2.049 

-9  42  21.8 

-  1X.56 

23    2.3  j 

Day  of  t 

be  Month. 

7th. 

15th 

I    2Sd. 

Day  of  the  Month. 

1st 

9th. 

17th.    1  ieth.  1 

Se 
H< 

midiameter 
jrizontal  Par 

15.00 
1.40 

14.8 

i.3t 

5     1475 

r    138 

Seraidiameter  .... 
Horizontal  Parallax  .     . 

14.67 
1-37 

14.62 
1-37 

14.61  ,    14.62 

1.37  1      1.37 1 
1 

allax     . 

.     .     . 

1 

1 

1 

NOTK.— T 

be  sign  +  indicates  north 

declinations ;    the  sign  —  indicates  south  declinations. 

1 
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GREENWICH  MEAN  TIME. 


NOVEMBER 


DECEMBER. 


_  Apparent 

c  Right 

^        Ascension. 


h  m  s 
134450-35 
1345  39-49 
13  46  28.60 
13  47  17.66 
13  48    6.68 


6  j  13  48  55.64 

7  13  49  44-54 

8  I  13  50  33-37 

9  I  13  51  22.13 
xo  '  13  52  10.82 


II 

12 


13  52  59-43 
13  53  47-94 


13 

13  54  36.36 

M 

13  55  24.68 

15 

13  56  12.90 

16 

1357      I-02 

,17 

13  57  49-03 

18 

13  58  36.95 

19 

13  59  24-73 

.20 

14 

0  12.38 

21 

M 

0  59.89 

22 

14 

I  47.27 

23 

14 

2  34-51 

24 

14 

3  21.60 

25 

14 

4    8-53 

,26 

14 

4  55.31 

27 

14 

5  41.92 

28 

14 

628.35 

,29 

14 

7  14.60 

30 

14 

8    0.66 

31 

14 

8  46.53 

'32 

14 

9  32.19 

Var.  of 
R.A. 
for  I 
Hour. 


8 

+  2.049 
a.047 
2.045 
a-043 
2.040 

+  2.038 
2.036 
a.033 
2.030 
a.  027 

+  2.024 

2.020 
a.016 
2.0x2 
2.007 

+  2.002 
1.997 
X.992 
1.987 
1.982 

+1.976 
1.970 
1.964 
1.958 
1.95a 

+  X.945 
X.938 
I.931 
X.923 
I.915 

+  X.907 
+  1.898 


Apparent 
Declination. 


Noon. 


'    94221.8 
9  46  58.8 

9  51  34-9 

9  56  10.0 

10   044.0 

o  5  17.0 
o  948.9 
o  14  19.6 
o  18  49.1 

02317.5- 

o  27  44.7 
o  32  10.6 

o  36  35.2 
o  40  58.5 
045  20.4 

o  49  40.9 
o  54    O.  I 

0  58  17.9 

I  234.3 

1  6  49.2 

I  II  2.6 
I  15  14.6 
I  19  25.1 
I  23  34.0 
I  2741.2 

I  31  46.8 
I  35  50.9 
139  53-2 
I  43  53.7 
I  47  52.4 

I  51  49.4 
I  55  44.6 


Var.  of 
Decl. 
for  I 
Hour. 


Noon. 


-  XI. 56 
IX.  52 
11.48 

XX.44 
XI.  40 

-  "-35 
XI.30 
IX.  25 

XI.20 
II.13 

"  11.10 
XI.05 
XI.OO 

X0.94 

10.88 

-10.82 
10.76 
10.70 
10.64 
XO.59 

•XO.33 
10.47 
10.41 
10.34 
10.  t7 

- 10.90 

10.13 
10.06 
9-99 
9-9« 

-  9.85 

-  9.77 


Meridian 
Passage. 


h  m 
23  2.3 
22  59.2 
22  56.1 
22  53.0 
22  49.8 

22  46.7 
22  43.6 
22  40.5 
22  37-3 
22  34.2 

22  31. 1 
22  28.0 
22  24.8 
22  21.7 
22  18.6 

22  15.4 
22  12.2 
22  9.1 
22  6.0 
22     2.9 

21  59.7 
21  56.6 

21  53.5 
21  50.3 
21  47.1 

21  44.0 
21  40.8 
21  37.6 
21  34.4 
21  31.3 

21  28.1 
21  24.9 


Apparent 

Right 
Ascension. 


Noon. 


h    m      s 
14    846.53 

14  932.19 
14  lo  17.65 
14  II    2.90 

14 II  47.93 

14  12  32.72 
14  13  17.28 
14  14  1.60 
14  14  45.67 
14  15  29.48 

14  16  13.04 
14  1656.34 
14  17  39-36 
14  18  22.10 
14  19  4.56 

14  19  46.73 
14  20  2S.61 
14  21  10.18 
14  21  51.44 
14  22  32.39 

14  23  13.02 

14  23  53.31 
14  24  33.27 

14  25  12.88 
142552.14 

14  26  31.03 
1427  9.55 
14  27  47.71 
14  28  25.48 
14  29    2.85 

14  29  39.82 
14  30  16.39 


Var.  t)f 
R.  A. 
for  I 
Hour. 


Noon. 


8 
+  1.907 
1.898 
1.889 
1.880 
I.87I 

+  X.861 
1.851 
I.84I 
X.831 
1.820 

+  1.809 
1.798 
1.787 
1.775 
1.763 

+  x.75« 
1.739 
1.796 
1.713 
1.700 

+  1.686 
1.672 
1.658 
X.643 
1.628 

+  1.613 
X.597 
1.58X 
X.565 
1.549 

+  1.533 
+  1.515 


Apparent 
Declination. 


Noon, 


Day  of  the  Month. 


Semidiameter .     .     . 
Horizontal  Parallax 


2d. 


14.67 
1-37 


10th.     18th.    26th. 


14.75   14.86 

1-38  I   1.39 


Day  of  the  Month. 


15.01 
1.40 


Semidiameter     .     . 
Horizontal  Parallax 


-II  51  49.4 
"5544.6 

"59  37-9 
12  329.4 
12    7  19. 1 

-12  II  6.8 
12  14  52.5 
12  18  36.1 
12  22  17.7 
122557.3 

- 12  29  34.9 
12  33  10.5 
12  3644.1 
12  40  15.5 
"43  44-7 

-1247  11.7 
12  50  36.6 

125359.3 

12  57  19.8 

13  038.1 

-13  354-0 
13  7  7.6 
13  10  19.0 
13  13  28.1 
13  16  34.8 

131939.1 
13  2241.0 
132540.5 
13  28  37.5 
13  31  31.9 

•133423.9 
•133713-4 


Var.  of 
Decl. 
for  X 
Hour. 


Noon. 


-9.85 
9.77 
9.69 
9.61 
9.53 

•9.45 
9.37 
9.99 
9.20 
9.11 

-9.03 
8.94 
8.85 
8.76 
8.67 

-8.58 
8.49 
8.40 
8.31 
8.21 

•8.12 
8.03 
7.93 
7.83 
7.73 

•7.63 
7-53 
7.43 
7.33 
7.22 

-7-xx 
-7.01 


Meridian 
Passage. 


h    m 
21  28.1 
21  24.9 
21  21.7  ! 
21  18.6  j 
21   15.4  j 

21  12.2  ' 

21    9.0 ! 

21      5.8 

21     2.6  I 

20  59.3  I 

I 
20  56.1 

20  52.9  ^ 

20  49.7 
20  46. 5 
20  43.2 

1 
20  40.0  I 
20  36.8  j 
20  33.5  i 
20  30.2  , 
20  27.0  I 

20  23.8 
20  20.5 
20  17.2  , 
20  13.9  I 
20  10.6 

20  7.3 
20     4.0 

20  a7 
19  57-4 
19  54-1 

19  50.7 
19  47.4 


4th. 


15.18 
1.42 


12th.     20th.    28th.    86th. 


^5-39 
144 


15.63 
1.46 


15.91  16.23 
1.49     1.52 


The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  or  south  declinations 
are  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreasing  or  south  declinations  increasing. 


I9IO- 


-16 
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SATURN,  1910. 


GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

-3 

•3 

Apparent 

Right 
Ascension. 

Var.  of 
R.  A. 
fori 
Hour. 

i  ,.        , 

1  \  ar.  of 

Apparent      1    Decl. 

Decimation.        for  i 

Hour. 

Meridian 
Passage. 

4 
§ 

0 

5 

Apparent 

Right 
Ascension. 

I 
Var.  of  1 
R.  A.     '      Apparent 
for  I         Declination. 
Hour. 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

A«7«.             A^oon. 

AV(7«. 

Noon. 

Noon. 

.VOOH. 

Notm. 

Xoon. 

h  m       s 

s 

0      »       »» 

" 

h      m 

h    m      s 

s 

0      »       »» 

"      1    h      m 

I 

I     4  47-25 

+  0.196 

+  4    923.1 

+  1.97 

6  22.7 

I 

I  10  17.76 

+  0.674 

+  452     3.8 

+  4.77      426.3 

2 

I     452.16 

0.213 

4  10  H.6 

2.07 

6  18.9 

2 

I  10  34.08 

0.687 

4  53  58.8 

4.84      4  22.6 

3 

I    457.48 

0.230 

4  "    2.5 

2.17 

6  15.0 

3 

I  10  50.73 

0.700 

4  55  55.6 

4.91  1     4  19-0 

4 

I     5    3.20 

0.247 

4  "  55.8 

2.27 

6  II. 2 

4 

I  II     7.69 

0.7x3         4  57  54.2 

4.98'    4  15-3 

5 

I     5    9.32 

0.263 

4  12  51.6 

2.37 

6    7.4 

5 

I  II  24.95 

0.726 

4  59  54.4 

5.05      4  "-7 

6 

I     515.83 

+  0.280 

+  4  13  49-8 

+  a.47 

6     3.6 

6 

I  II  42.52 

+  0.739 

+  5    156.3 

+  5.12I    4    8.1 

7 

I     522.74 

0.297 

4  14  50.4 

2.57 

559.8 

7 

I  12     0.40 

0.752 

5    359.9 

5.X9|     4     4.5 

8 

I     530.05 

0.314 

4  15  53.4 

2.67 

556.0 

8 

I  12  18.58 

0.765 

5    6    5.1 

5.26       4     0.8 

9 

I     537.76 

0.330 

4  16  58.8 

^'77 

552.1 

9 

I  12  37.06 

°'777 

5    8  11.9 

5.32      3  57-2 

lO 

I     545.87 

0.346 

4  18    6.5 

2.87 

548.3 

10 

I   12  55.83 

0.789 

5  10  20.2 

5.38      3  53-6  , 

II 

I     554.36 

+  0.362 

+  4  19  16.6 

+  2.97 

544.5 

II 

I  13  14.89 

+  0,801 

+  5  12  30.1 

4-  5.44      3  50-0 

12 

I    6    3.24 

0.378 

4  20  29.0 

3.07 

540.7 

12 

I  13  34.24 

0.813 

5  14  41.5 

5.50 1    346.4, 

13 

I    6  12.50 

0.394 

4  21  43.6 

3.16 

536.9 

13 

I  13  53.86 

0.824 

5  16  54.3 

5.56 

3  42.8  > 

M 

I    622.15 

0.410 

423    0.5 

3.25 

5  33.2 

14 

I   14  13.75 

0.835 

5  19    8.5 

5.62 

339.2' 

15 

I    632.17 

0.425 

4  24  19.7 

3.35 

529.4 

15 

I  14  33.92 

0.846 

5  21  24.1 

5.68 

3  35.6 

1 

i6 

I    642.57 

+  0.441 

+  4  25  41. 1 

+  3.44 

525.6 

16 

I  14  54.36 

+  0.857 

+  52341.1 

+  5.74  1    3  32.0 

17 

I    653-35 

0.457 

427    4.7 

3.53 

521.9 

17 

I   15  15.05 

0.868 

5  25  59-4 

5.80 1    328.41 

i8 

I    7    4.52 

0.473 

4  28  30.4 

3.62 

5  18.2 

18 

I   15  36.00 

0.879 

5  28  19.0 

5.85      3  24.8  ' 

19 

I    7  16.05 

0.488 

4  29  58.3 

3.71 

514-4 

19 

I  15  57.20 

0.889 

5  30  39.9 

S.90      3  21.2  1 

20 

I    727.94 

0.503 

4  31  28.3 

3.79 

5  10.6 

20 

I  16  18.65 

0.899 

5  33    2.0 

5.95     3  '7.6 ; 

21 

I    740.18 

+  0.518 

+  4  33    0.4 

+  3.88 

5    6.9 

21 

I   16  40.34 

+  0.909 

+  5  3525.3 

+  6.00     3  14.0  ] 

22 

1    752.78 

0.533 

4  34  34.6 

3.97 

5    3.2 

22 

I  17     2.27 

0.919 

5  37  49.7 

6.05 

3  10.5 

23 

I    8    5-74 

0.548 

4  36  I0.8 

4.05 

4  59-5 

23 

I   17  24.45 

0.929'        54015.3 

6.X0 

3    7.01 

24 

I    8  19.05 

a  562 

4  37  49.0 

4.13 

4  55-8 

24 

1  17  46.86 

0.938  1       5  42  42.0 

6.X4       3     3.4, 

25 

I    8  32.71 

0.576 

4  39  29.2 

4.21 

452.1 

25 

I   18     9.49 

0.948 

5  45    9.8 

6.19     a  59.8 

26 

I    8  46.71 

+  0.590 

+  441  "-3 

+  4.29 

448.4 

26 

I   18  32.34 

+  0.957 

+  5  47  38.6 

1 
+  6.23     256.3 

27 

I    9    1.05 

0.604 

4  42  55.4 

4.37 

444.7 

27 

I  18  55.40 

0.966        5  50    8.5 

6.27        2  52.8  1 

28 

I    915-73 

0.618 

4  44  41-4 

4-45 

441.0 

28 

I  19  18.67 

0.975!       55239-3 

6.31        2  49.2 

29 

I    930.74 

0.632 

4  46  29.3 

4-53 

437.3 

29 

I   1942.17 

0.984!       5  55".  I 

6.35        2  45.6 

30 

I    946.09 

0.646 

4  48  19.0 

4.61 

433.7 

30 

I  20     5.89 

0.993  1       5  57  43-9 

6.39       2  42.1  I 

31 

I  10    1.76  1  +0.660 

+  4  50  10.5 

+  4.69 

430.0 

31 

I  20  29.82 

+  1.001 1+60  17.7 

-...« 

238.61 

32 

I  10  17.76     +0.674 

+  452    3-8 

+  4.77 

426.3 

32 

I  20  53.95 

+  1.009  1   +62  52.3 

+  6.47       235.0 

1 

Day  of  the  Month.            '     2d.     1    10th.    '    ISih. 

26th. 

Day  of  the  Month.                 8d.         lit 

1        1 

1 
h.    1    19th. 

27th.  ' 

Semidiameter  .... 
Horizontal  Parallax  .     . 

8,51       8.40      8.28       8.17 
0.96      0.95       0.93  1     0.92 

1             1             I 

Semidiameter  .... 
Horizontal  Parallax  .     . 

8.06 
0.91 

7- 
0. 

1 

96       787 
90       0.89 

7.80, 
0.88 

NoTB.»Tho  sign  +-  indicates  north  declinations ; 

the  sign  —  indicates  south  declinations 

1 

SATURN,  1910. 
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I 

GREENWICH. MEAN  TIME. 

■                                         MARCH. 

APRIL. 

i 

o 

1 

Apparent 

Right 
Ascension. 

Var.  of 
R.A. 
for  I 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

a 
0 

5 

Ap^parent 
Ascension. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 

Hour. 

Meridian 
Passage. 

Nam. 

Noon, 

NOOH. 

Noon. 

Noon.             Noon. 

Noon. 

Noon. 

h    m      s 

s 

e        »          ir 

" 

h     m 

h    m      s               s 

0      •       »» 

M 

h     m 

I 

I  ig  42.17     +0.984 

4.555II.I 

+  6.35 

245.6 

I 

I  33  12.99 

+  1.167 

+  7  19    2.2 

+  6.98 

057.2 

2 

I  20     5.89 

0.993 

5  57  43-9 

6.39 

2  42.1 

2 

I  33  41.04 

1.170 

.     7  21  49.8 

6.98 

053.7 

3 

I  20  29.82 

l.OOI 

6    017.7 

6.43 

238.6 

3 

I  34    9-17 

1.173 

7  24  37.5 

6.99 

0  50.2 

4 

I  20  53.95 

1.009 

6    2  52.3 

6.47 

2  35-0 

4 

I  34  37-37 

1.176 

7  27  25.2 

6.99 

046.8 

!    5 

I  21  18.26 

1.017 

6    527.7 

6.50 

2  31.5 

5 

I  35    5.64 

1.179 

7  30  12.9 

6.99 

043.3 

6 

I  21  42.76 

+  T.oas 

+  6    8    4.0 

+  6.53 

2  28.0 

6 

I  35  33.97 

+  1.182 

+  7  33    0.5 

+   6.98 

039.8 

7 

122     7.45 

1.033 

6  10  41. 1 

6.56 

224.5 

7 

I  36    2.35 

1.184 

73548.1 

6.98 

036.3 

8 

I  22  32.33 

1.041 

6  13  19.0 

6.59 

2  20.9 

8 

I  36  30-79 

1.186 

7  38  35.7 

6.98 

032.9 

9 

I  22  57.39 

1.048 

6  15  57.6 

6.62 

2  17.4 

9 

I  36  59.28 

1.188 

7  41  23.2 

6.97 

029.4 

'  lO 

I  23  22.62 

1.055 

6  18  36.9 

6.65 

2  13.9 

10 

I  37  27.81 

1.190 

7  44  10.5 

6.97 

025.9 

II 

I  23  48.01 

+  i.o6« 

+  6  21  17.0 

+  6.68 

2  10.4 

II 

I  37  56.38 

+  1.191 

+  74657.6 

+  6.96 

0  22.5 

12 

I  24  13.58 

1.069 

6  23  57.7 

6.71 

2    6.9 

12 

I  38  24.99 

1.192 

7  49  44.4 

6.95 

0  19.I 

13 

i      I  24  39.31 

1.076 

6  26  39.0 

6.74 

2    3-4 

13 

I  38  53.63 

1.193 

752  31.1 

6.94 

0  15.6 

14 

125     5.19 

1.082 

6  29  20.9 

6.76 

I  59.9 

14 

I  39  22.29 

1.194 

7  55  17.5 

6.93 

0  I2.I 

15 

I  25  31.23 

1.088 

632    3.4 

6.78 

I  56.4 

15 

I  39  50.97 

1.195 

758    3.6 

6.92 

0    8.7 

i6 

I  25  57.42 

-1- 1.094 

+  63446.4 

+  6.80 

I  52.9 

i6 

I  40  19.68 

+  1.195 

+  8    049.4 

+  6.91 

0    5-3 

'17 

I  26  23.75 

1. 100 

6  37  29.9 

6.84 

149.4 

17 

I  40  48.40 

1.196 

8    334.9 

6.90 

(  0     i.» 

(»    58.4 

|i8 

I  26  50.22 

1.106 

6  40  13.8 

6.84 

I  45.9 

18 

I  41  17.12 

1.196 

8    6  20.0 

6.88 

23  55.0 

'19 

I  27  16.83 

1.112 

6  42  58.2 

6.86 

I  42.4 

19 

1  41  45.85 

1.197 

8    9    4.7 

6.86 

2351.5 

20 

I  27  43-57 

1.117 

6  45  42.9 

6.88 

138.9 

20 

I  42  14.58 

1.197 

811  49.0 

6.84 

23  48.1 

;2i 

I  28  10.43 

+  i.iaa 

+  6  48  28.0 

+  6.89 

I  35.4 

21 

I  42  43.31 

+  1.197 

+  8  1432.9 

+  6.82 

23  44.7  ^ 

!22 

1    I  28  37-41 

1.H7 

6  51  13.5 

6.90 

I  31-9 

22 

I  43  12.03 

1.196 

8  17  16.3 

6.80 

23  41.2 

|23 

129    4.51 

1.13a 

6  53  59-5 

6.91 

I  28.5 

23 

I  43  40.74 

1.196 

8  19  59.3 

6.78 

23  37-7 

24 

I  29  31.72 

1.137 

6  56  45-7 

6.92 

I  25.0 

24 

I  44    9.44 

1.195 

8  22  41.8 

6.76 

23  34.3 

25 

I  29  59.04 

1.141 

6  59  32.1 

6.93 

I  21.5 

25 

14438.12 

1.195 

8  25  23.8 

6.74 

23  30.8 

26 

I  30  26.46 

+  1.145 

+  72  18.7 

+  6.94 

I  18.0 

26 

I  45    6.78 

+  1.194 

+  8  28    5.2 

+  6.72 

23  27.3 

27 

1  30  53.98 

1.149 

7    5    5.6 

6.95 

I  14.6 

27 

I  45  35.41 

1.193 

8  3046.1 

6.70 

23  23.8 

J28 

I  31  21.61 

1-153 

7    752.7 

6.96 

I  II. I 

28 

I  46    4.02 

1.192 

8  33  26.5 

6.68 

23  20.4 

'29 

'    I  31  49-33 

1.157 

7  10  39.9 

6.97 

I    7.6 

29 

I  46  32.60 

1. 190 

836    6.2 

6.65 

23  17.0 

|30 

1  32  17.13 

1. 161 

7  1327.2 

6.98 

I    4.1 

30 

I  47    1. 14 

1.188 

8  38  45.3 

6.62 

23  13.5 

'31 

I  32  45.02 

+  1.164 

+  7  i6  14.6 

+  6.98 

I    0.7 

31 

I  47  29.63 

+  1.186 

+  841  23.8 

+  6.59 

23  10.0 

'32 
1 

1    I  33  12.99 

+  1.167 

+  7  19    2.2 

+  6.98 

057.2 

32 

I  47  58.08 

+  1.184 

+  844    1.7 

+  6.56 

23    6.6 

Day  of  the  Month. 

,    7ih.    '   16th.       28ci. 

81st. 

Day  of  the  Month. 

8th.        16th. 

S!4th. 

H 

imidiameter  .     .     . 
orizontal  Parallax . 

1   •'   ■   "   1    " 

•        7  74       7-691     7-6 

.  ;    0.87     0.87     0.8 

1 

51      7.62 
6 1     0.86 

Se 
He 

midiameter 

jrizontal  Parallax     .... 

7.60 1     7.59 
0.861     085 

7.60 
0.86 

1   T 

he  sign  -f  prefixed  to  the  I 
are  decreasing.    Th 

lourly  change  of  declinati 
e  sign  —  indicates  that  n 

on  indicates  th 
orth  declinatio 

at  north  declinations  are  increasing  or  south  declinations 
ns  are  decreasing  or  south  declinations  increasing. 
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GREENWICH  MEAN  TIME. 

MAY. 

JUNE. 

§ 
Q 

Ascension. 

Var.  of 
R.A. 
for  I 

Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 

Hour. 

Meridian 
Passage. 

J3 

1 

0 

Apparent 
Ascension. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Hour. 

Meridian. 

Passace. 

Noon. 

Noon. 

No<m. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h  m       s 

s 

0     »      ft 

'• 

h     m 

h 

m       s 

8 

e        f          r> 

h     m 

I 

I  47  29.63 

+  i.x86 

+  841  23.8 

+  6.59 

23  10.0 

I 

2 

I  30.33 

+  1.046 

+    9  56    1.3 

+  5.31 

21  22.1 

2 

I  47  58.08 

1.184 

844     1.7 

6.56 

23    6.6 

2 

2 

I  55.36 

1.039 

958     8.2 

5.26 

21  18.5, 

3 

I  48  26.49 

X.X82 

8  46  38.9 

6.53 

23    3-2 

3 

2 

2  20.22 

1.032 

10     0  13.8 

5.21 

21   15.0! 

4 

I  48  54.84 

X.180 

8  49  15.4 

6.50 

22  59.7 

4 

2 

2  44.91 

I.02S 

10     2  18. 1 

5.16 

21  II.5 

5 

14923.14 

1. 178 

85151.1 

6.47 

22  56.2 

5 

2 

3    9.41 

1.017 

10    4  21.0 

5.10 

21     8.0 

6 

I  49  51.38 

+  1.175 

+  8  5426.1 

+  6.44 

22  52.8 

6 

2 

3  33.72 

+  1.009 

+  10    6  22.6 

+  5-04 

21     4.4, 

7 

I  50  19.56 

1.17a 

857    0.3 

6.41 

2249.3 

7 

2 

3  57.85 

1.001 

10    8  22.9 

4.98 

21     0.9 

8 

I  50  47.66 

X.169 

8  59  33-7 

6.38 

22  45.8 

8 

2 

4  21.77 

0.993 

10  10  21.7 

4.9a 

20  57.4 

9 

I  51  15.68 

X.166 

9    2    6.3 

6.34 

22  42.3 

9 

2 

4  45.49 

0.985 

10  12  I9.I 

4.86 

20  53.8 

lO 

I  51  43.63 

1.X63 

9    4  38.1 

6.30 

22  38.9 

10 

2 

5    9.01 

0.976 

10  14  I5.I 

4.80 

20  50.2 

n 

I  52  11.50 

+  1.159 

+  9    7    8.9 

+  6.a7 

22  35.4 

II 

2 

5  32.32 

+  0.967 

+  10  16     9.7 

+  4.74 

20  46.7  1 

12 

I  52  39.28 

1. 153 

9    938.8 

6.23 

22  31.9 

12 

2 

5  55.42 

0.958 

10  18     2.7 

4.68 

2043.2 

13 

I  53    6.96 

1.151 

9  12    7.9 

6.19 

22  28.4 

13 

2 

6  18.30 

0.948 

10  19  54.3 

4.62 

20  39.6 

14 

I  53  34-55 

X.I47 

9  M  36.1 

6.15 

22  25.0 

14 

2 

6  40.95 

0.939 

10  21  44.4 

4.56 

20  36.0  ' 

15 

I  54    2.03 

1.143 

9  17    3.3 

6.11 

22  21.5 

15 

2 

7    3.38 

0.930 

10  23  33.0 

4-50 

20  32.5 

i6 

I  54  29.41 

+  I. 139 

+  9  1929.5 

+  6.07 

22  18.0 

16 

2 

7  25.59 

+  0.921 

+  10  25  20.1 

+  4.43 

2028.9 

17 

I  54  56.69 

1.134 

9  21  54.7 

6.03 

22  14.5 

17 

2 

7  47.56 

0.911 

10  27     5.6 

4.37 

20  25.3 

i8 

I  55  23.86 

i.iaQ 

9  24  18.8 

5.99 

22  II.O 

18 

2 

8    9.29 

0.901 

10  28  49.6 

4.31 

20  21.7 

19 

I  55  50.91 

1.124 

9  26  41.9 

5.93 

22    7.5 

19 

2 

8  30.78 

0.891 

10  30  32.0 

4.a4 

20  18.2 

20 

I  56  17.84 

1.1x9 

929    4.0 

5.90 

22    4.0 

20 

2 

852.03 

0.881 

10  32  12.8 

4.17 

20  14.6 

21 

I  56  44,65 

+  1.X14 

+  931  25.0 

+  5.86 

22    0.5 

21 

2 

9  13.03 

+  0.870 

+  10  33  52.0 

+  4.»o 

20  II.O' 

22 

1  57  ".33 

X.109 

9  33  45.0 

5.8a 

21  57.1 

22 

2 

9  33.79 

0.860 

10  35  29.6 

4.04 

20     7.4 

23 

I  57  37.88 

1.104 

936    3.8 

5.77 

21  53.6 

23 

2 

9  54.29 

0.849 

1037     5.7 

3.97 

20     3.8  1 

24 

I  58    4.29 

1.098 

9  38  21.5 

5.7a 

21  50.1 

24 

2 

10  14.53 

0.838 

10  38  40.1 

3.90 

20    a2 

25 

I  58  30.57 

1.09a 

94038.1 

5.67 

21  46.6 

25 

2 

10  34.51 

0.827 

10  40  12.8 

3.83 

19  56.6 

26 

I  58  56.71 

+  1.086 

+  9  42  53.6 

+  5.6a 

21  43.1 

26 

2 

10  54.23 

+  0.816 

+ 10  41 43.9 

+  3.76 

19  530  1 

27 

I  59  22.70 

X.080 

9  45    7.9 

5.57 

21  39.6 

27 

2 

II  13.69 

0.805 

1043 13.3 

3.69 

19  49.4 

,28 

I  59  48.54 

X.074 

94721.0 

5-52 

21  36.1 

28 

2 

II  32.87 

0.794 

10  44  41.0 

3.62 

19  45.8  1 

129 

2    014.23 

X.068 

9  49  32.9 

5.47 

21   32.6 

29 

2 

II  51.77 

0.782 

10  46    7.0 

3.5s 

19  42.2  1 

j30 

2    0  39.76 

1.061 

9  51  43.6 

5.4a 

21  29.1 

30 

2 

12  10.39 

0.770 

1047  31.3 

3.48 

19  38.5 

I31 

2    I    5-13 

4-  1.054 

■+  95353.1 

-1-5.37 

21  25.6 

31 

2 

12  28.72 

+  0.758 

+  10  48  53.9 

+  3.4T 

19  34-9 

I32 
1 

2    I  30.33 

+  1.046 

+  956    1.3 

+  5.31 

21  22.1 

32 

2 

12  46.77 

+  0.746 

+  10  50  14.8 

+  3.34 

19  31.3 

1 

Day  of  the 

Month. 

1-1 

10th.  1  18th. 

26th. 

Day  of  the  Month. 

$d.    1 

11th. 

1 

19th.    S7th.' 

1 

1 

i  Se 
He 

midiameter  , 
)rizontal  Par: 

illax"     \ 

»     1 
.     .     7.62 
.     .      0.86 , 

1 

,.       1     »      1      .. 
7.64  1   7.68     7.73 
0.86     0.86     0.87 

j 

Semidiameter 

Horizontal  Parallax     .     .     . 

r.             1 

7-79  i 
0.88 

1 

7.86 
0.88 

7-94    8.03 
0.89    0.90 

Note.— 1 

'he  sign  +  indie 

ates  north  declinations; 

the 

sign  —  indicates  sou 

th  declinations. 
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GREENWICH  MEAN  TIME- 

JC 

. 

JULY. 

Al 

:5UST. 

1  ^'  1 

Ascension,    i   jj-'^ 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 

Hour. 

Meridian 
Passage. 

§ 

S 

0 

5 

Apgarent  ^ 
Ascension. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

1 

AWn. 

N0OM. 

.Voon. 

Noon, 
s 

- 

Noon. 

Noon. 

h    m      s 

8 

0     »      tt 

" 

h      m 

h    m      s 

e       t        tt 

" 

h    m 

I 

2  12  28.72 

+  0.758 

+  10  48  53.9 

+  3.4» 

19  34.9 

^ 

2  19  15.68 

+  0.316 

+  11  16    9.4 

+  0.94 

17  39.6 

2 

2  12  46.77 

0.746 

10  50  14.8 

3.34 

19  31-3 

^ 

2  19  23.06 

0.300 

II  1630.8 

0.85 

17  35.8 

3 

213     4.52 

0.734 

10  51  33.9 

3.27 

19  27.7 

3 

2  19  30.04 

a384 

II  1650.2 

0.77 

17  32.Q 

4 

2  13  21.97 

0.731 

10  52  51.2 

3.19 

19  24.0 

4 

2  19  36.63 

0.367 

II  17    7.5 

0.68 

17  28.2 

5 

2  13  39.12 

0.708 

1054    6.7 

3.II 

19  20.4 

5 

2  19  42.83 

0.350 

II  1722.7 

0.59 

172+3 

6 

2  13  55.96 

+  0.695 

+  10  55  20.4 

+  3.03 

19  16.7 

6 

2  19  48.64 

+  0.334 

+  11  17  35.8 

+  0.51 

17  20.5 

7 

2  14  12-49 

0.682 

10  56  32.3 

a.96 

19  13.0 

7 

2  19  54.04 

0.318 

II  1746.9 

0.42 

17  16.7 

8 

2  14  28.71 

0.669 

xo  57  42.4 

3.88 

19    9.3 

8 

2  19  59.04 

0.30I 

II  17  55.9 

0.34 

17  12.8 

9 

2  14  44.62 

a6s6 

10  58  50.6 

3.81 

19     5.7 

9 

2  20     3.64 

0.184 

II  18    2.9 

0.35 

17  8.9 

lO 

2  15     0.20 

0.643 

10  59  57.0 

«.73 

19     2.0 

10 

2  20     7.84 

0.167 

11  18    7.9 

0.16 

17  5.1 

'  ir 

2  15  15-46 

+  0.639 

+  11    I    1.5 

+  3.65 

18  58.3 

II 

2  20  11.64 

+  0.150 

+  II  18  10.7 

+  0.08 

17      1.2 

Il2 

2  15  30.39  1         0.615 

II    2    4.0 

a.  57 

18  54.6 

12 

2  20  15.03 

0.133 

II  18 II. 5 

—  0.01 

1657-3 

13 

2  15  44.99 

0.601 

11    3    4.6 

a.49 

18  50.9 

13 

2  20  18.02 

0.1x6 

II  18  10.3 

0.09 

16  53.4 

M 

2  15  59.26 

0.587 

"    4    3.4 

a.41 

18  47.2 

14 

2  20  20.6l 

0.099 

11  18    7.1 

0.18 

16  49.5 

15 

1 

2  16  13.19 

0.573 

II    5    0.3 

a.33 

1843.5 

15 

2  20  22.79 

0.083 

II  18    1.8 

0.36 

16  45.6. 

1 
i6 

2  16  26.78 

+  0.559 

+  11    5  55-3 

+  3.25 

18  39.8 

16 

2  20  24.56 

+  0.066 

+  11  1754-5 

-0.35 

16  41.7 

|I7 

2  16  40.03 

0.545 

II    648.4 

3.17 

18  36.1 

17 

2  20  25.93 

0.049 

II  1745.1 

0.43 

16  37.8 

'i8 

2  16  52.93 

0.530 

11    739.5 

3.09 

18  32.4 

18 

2  20  26.89 

0.033 

"17  33-7 

0.52 

16  33.9 

,'9 

2  17      5-48 

0.515 

II    828.7 

3.01 

18  28.7 

19 

2  20  27.45 

+  0.015 

II  1720.3 

0.60 

16  30.0 

120 

2  17  17.68 

0.500 

II    916.0 

1.93 

18  24.9 

20 

2  20  27.60 

—  0.003 

II  17    4.9 

0.68 

16  26.0 

j 
21 

2  17  29.53 

+  0.485 

+  II  10    1.3 

+  1.85 

18  21.2 

21 

2  20  27.34 

—  0.019 

+  11  1647-5 

-0.77 

16  22.0 

22 

2  17  41.02 

0.470 

II  1044.7 

1.77 

18  17.5 

22 

2  20  26.67 

0.036 

II  16  28.1 

0.85 

16  18.1 

23 

2  17  52.15 

0.455 

II  II  26.1 

1.69 

i8  13.7 

23 

2  20  25.60 

0.053 

11  16   6.7 

0.94 

16  14.2 

24 

2  18     2.92 

0.440 

11  12    5.5 

1.61 

18     9.9 

24 

2  20  24.12 

0.070 

"  1543.3 

1.02 

16  10.2 

1^5 

2  18  13.32 

0.435 

11  12  43.0 

1.53 

18     6.2 

25 

2  20  22.24 

a  087 

II  15  17.9 

l.IO 

16    6.2 

26 

2  18  23.36 

+  0.410 

+  II  13  18.5 

+  X.44 

18      2.4 

26 

2  20  19.95 

-  0.104 

+  11  1450.5 

-1.19 

x6    2.3 

27 

2  18  33.02 

0.395 

11  13  52.0 

1.36 

17  58.6 

27 

2  20  17.25- 

0.I3I 

11  14  21.2 

1.27 

15  58.3 

j28 

2  18  42.31 

0.380 

11  1423.5 

1.38 

17  54.8 

28 

2  20  14.15 

0.13B 

11  1349-9 

».35 

15  54.3 

'29 

2  18  51.23 

0.364 

II  1453.0 

1.19 

17  51.0 

29 

2  20  10.65 

0.155 

11  13  16.7 

X.43 

15  50.3 

130 

1 

2  18  59.76 

0.348 

II  15  20.5 

i.ii 

17  47.2 

30 

2  20     6.74 

0.171 

II  12  41.5 

'.5t 

15  46.3 

.31 

2  19     7.91 

+  0.332 

+  II  15  46.0 

+  1.03 

17  43.4 

31 

2  20     2.42 

-0.188 

+  11  12    4.4 

-1.59 

1542.3 

j32 

2  19  15.68 

+  0.316 

-1-  II  16    9.4 

+  0.94 

17  39.6 

32 

2  1957.70 

—  0.305 

+  11  II  25.4 

-1.67 

15  38.3 

Day  of  the  Month. 

1 

6th.        18th.       21st.    1    29th. 

1               1               1 

Day  of  the  Month. 

6th.    1    14t 

1 

h.    :    !i2d.        SOth. 

1  Se 
H< 

midiameter    .     .      . 
^rizontal  Parallax   . 

8.13      8.24 1     8.36      8.47     Se 
0.92       0.93       0.94       0.95     H( 

1             1 

midiameter  .... 
Drizontal  Parallax  .     . 

.      1        , 
8.60 1     8. 
0.97 '     0. 

73       8.85'     8.97 
98  1     i.oo       1. 01 

1 

Tl 

i_ 

le  siica  +  prefixed  to  t*ie  h 
are  decreasing.    The 

ou 
i  s 

rly  change  of  declination  in  licates  th 
gn  —  indicates  that  north  declinatio 

at  north  declinations  are  increasing  or  s 
ns  are  decreasing  or  south  declinations 

smh  declinations 
increasing. 
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GREENWICH  MEAN  TIME. 

i 

SEPTEMBER. 

OCTOBER. 

1 

1 

Ascension. 

Var.  of 
R.A. 
for  I 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

§ 
"o 

1 

Apparent 

Right 
Ascension. 

Var.  of 
R.A. 
forx 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Hoar. 

Meridian 

Passage. 

h      m 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

h    m      s 

s 

0     '       tf 

" 

h     m 

h     m      s 

s 

0     t       If 

" 

I 

2  19  57.70 

-  o.aos 

+  11  II  25.4 

—  1.67 

15  38.3 

I 

2  14  47.72 

-0.626 

+  103850.5 

-3-59 

13  35.1 

I     2 

2  19  52.59 

0.221 

II  1044.4 

1.75 

15  34.2 

2 

2  14  32.57 

0.636 

10  37  23,9 

3.63 

13  30-9 

3 

2  19  47'08 

0.237 

II  10    1.5 

2.83 

15  30.2 

3 

2  14  17.18 

0.646 

10  35  56.3 

3.67 

13  26.7 

4 

2  19  41.18 

o.a54 

II    9  16.7 

1.90 

15  26.2 

4 

2  14     1.56 

0.656 

10  34  27.7 

3.71 

13  22.5 

5 

2  19  34.89 

0.270 

II    830.1 

1.98 

15  22.2 

5 

2  1345-71 

0.66s 

10  32  58.2 

3.75 

13  18.3 

6 

2  19  28.22 

-^0.286 

+  11    741.7 

—  2.06 

15  18.I 

6 

2  13  29.64 

-0.674 

+  10  31  27.9 

-3.78 

13  14-I 

7 

2  19  21.17 

0.302 

II    651.4 

2.14 

15  I4.I 

7 

2  13  13.36 

0.682 

10  29  56.8 

3.81 

13    9-9 

8 

2  19  13.73 

0.318 

II    559.3 

2.21 

15  lO.O 

8 

2  12  56.89 

0.690 

10  28  25.0 

3.84 

13    5-7 

9 

2  19     5.91 

0.334 

11    5    5.5 

2.28 

15     5.9 

9 

2  12  40.23 

0.698 

10  26  52.4 

3.87 

13    1.5 

lO 

2  18  57.72 

0.349 

II    4  10.0 

2.35 

15    1.8 

10 

2  12  23.38 

.  0.705 

1025  19.1 

3.90 

12  57.3 

II 

2  18  49.16 

-0.364 

+  113  12.8 

-2.42 

14  57.8 

II 

2  12     6.37 

—  0.712 

+  10  23  45.2 

-3.92 

12  53.1  1 

12 

2  18  40.23 

0.379 

II    213.8 

2.49 

14  53.7 

12 

2  11  49.20 

0.7x8 

1022  10.8 

3-94 

12  48.9 

13 

2  18  30.94 

0.394 

II    I  13.2 

2.55 

14  49.6 

13 

2  II  31.88 

0.724 

10  20  35.9 

3.96 

12  44-7  ' 

14 

2  18  21.29 

0.409 

II     OII.O 

2. 61 

1445.5 

14 

2  II  14.42 

0.730 

10  19   0.5 

3.98 

12  40.5  j 

15 

2  18  11.29 

0.424 

1059    7.2 

2.68 

1441-4 

15 

2  10  56.83 

0.735 

10  17  24.7 

4.00 

12  36.3 : 

i 

i6 

2  18     0.95 

-  0.439 

+  1058    1.8 

-a.75 

14  37-3 

16 

2  10  39.10 

-  0.740 

+  10  1548.6 

-4.0X 

12  32.0  , 

17 

2  17  50.27 

0.453 

10  56  54.8 

2.82 

14  33.2 

17 

2  10  21.25 

0.745 

10  14  12.1 

4.02 

12  27.8  , 

i8 

2  17  39.25 

0.467 

105546.3 

2.88 

14  29.1 

18 

2  10     3.30 

0.749 

10  12  35.3 

4.03 

12  23.6' 

19 

2  17  27.89 

0.48Z 

10  54  36.3 

2.94 

14  25.0 

19 

2     945.27 

0.753 

10  10  58.4 

4.04 

12  19.3! 

20 

2  17  16.20 

0.494 

105324.8 

3.00 

14  20.9 

20 

2     927.15 

0.756 

10   921.4 

4.04 

12  15.01 

21 

2  17     4.20 

-0.507 

+  10  52  1 1.9 

-3.06 

14  16.7 

21 

2     9     8.94 

-  0.759 

+  10    744.2 

-4.04 

12  10.8 

22 

2  16  51.89 

0.520 

10  50  57.6 

3." 

14  12.5 

22 

2    8  50.66 

0.762 

10    6    6.9 

4.05 

12     6.6' 

23 

2  16  39.26 

0.533 

10  49  41.9 

3.18 

14    8.4 

23 

2     832.33 

0.764 

10    4  29.6 

4.05 

12     2.4 

24 

2  16  26.32 

0.545 

10  48  24.8 

3. 24 

14    4-3 

24 

2    8  13.96 

0.766 

10    252.4 

4.05 

II  58.1 

25 

2  16  13.08 

0.557 

1047   6.4 

3.29 

14    0.1 

25 

2    7  55.54 

0.767 

10    I  15.2 

4.04 

II  53.9 

26 

2  15  59.55 

-0.569 

+  10  45  46.8 

-3.34 

13  55.9 

26 

2    7  37.09 

-0.768 

+    95938.2 

—  4.03 

II  49.7 

27 

2  15  45.73 

0.581 

104425.9 

3.39 

13  51.8 

27 

2     7  18.64 

0.768 

958    1.5 

4.02 

II  45.5 

28 

2  15  31.63 

0.593 

1043    3.7 

3.44 

1347.6 

28 

2     7     0.18 

0.769 

9  56  25.0 

4-00 

II  41.2 

29 

2  15  17.26 

0.604 

10  41  40.4 

3.49 

13  43.4 

29 

2     641.71 

0.769 

95448.7 

3.98 

11  36.9 

30 

2  15     2.62 

0.615 

1040  16.0 

3.54 

13  39-2 

30 

2     623.25 

0.768 

9  53  12.8 

3.97 

II  32.7 

31 

2  14  47.72 

-0.626 

+  10  38  50.5 

-3.59 

13  35.1 

31 

2    6    4.83 

-0.767 

+   95137.4 

-3.95 

II  28.5 

32 

2  14  32.57 

-  0.636 

+  10  37  23.9 

-3.63 

1^3  30.9 

32 

2     546.45 

-0.765 

+   950    2.5 

—  3.93 

II  24.2 

Day  of  the  Month. 

7th. 

16 

Lh.  1  28d. 

1 

Day  of  the 

Month.                 1    1st.   1 

1 

»th. 

1 
17th.  1  95th. 

Semidiameter 

Horizontal  Parallax 

9.08 
1.02 

9.18     9.27 
1.03     1.04 

Se 
He 

midiameter  . 
>rizontal  Pan 

f      1 

C  35 

illax.     .     .     .     1.05 

9.42 
1.06 

9.46 
1.07 

9.48 
1.07 

Note.— T 

he  sign  +  indie 

ates  north  declinations ; 

the  sign  —  inc 

icates  south  declinations 

SATURN,  1910. 
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GREENWICH  MEAN  TIME. 

NOVEMBER. 

DECEMBER. 

1 

o 

el 

Q 

Ascension. 

Var.of. 
R.A. 
for  I 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Hoar. 

Meridian 
Passage. 

1 

1 

Ascension. 

Var.  of 
R.A. 
for  I 
Hour. 

Apparent 
Declinatioa 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

J^atm. 

Notm. 

N0on. 

No<m, 

Noon. 

Noon. 

Noon. 

Nooi 

«. 

1 

h    m      s 

8 

0       »           n 

m 

h     m 

h    m      8 

8 

0     f      tt 

h    m 

!   I 

2      546.45 

-0.765 

+  950      2.5 

-3.93 

II  24.2 

I 

I  5741.16 

—  0.538 

+  9  lo  48.0 

-3.31 

9  18.2 

I  2 

2      5  28.12 

0.763 

9  48  28.2 

3.91 

II  20.0 

2 

I  57  28.66 

0.515 

9    953.6 

3.33 

914.I 

3 

2      5     9.84 

0.760 

94654.5 

3.89 

II  15.8 

3 

I  57  16.48 

O.5OZ 

9    9    I.I 

a- 15 

9    9.9 

!    4 

a    451-63 

0.757 

94521.5 

3.86 

II  11.5 

4 

I  57    4.62 

0.487 

9   8  10.6 

3.07 

9    5.8 

.    5 

2    433.50 

0.753 

94349.2 

3.83 

II     7.3 

5 

I  5653." 

0.473 

9    7  22.2 

1.98 

9    1.7 

i   6 

2    415.46 

-  0.749 

+  94217.6 

-3.79 

II     3.0 

6 

I  56  41.94 

-0.458 

+  9   635.9 

-1.89 

857.6 

7 

2    3  57-52 

0.745 

9  40  46.8 

3.75 

10  58.8 

7 

I  56  31.^1 

0.443 

9    551.7 

1.80 

853.5 

8 

2    339.70 

0.740 

9  39  17.0 

3.71 

1054.5 

8 

I  56  20.63 

a  428 

9    5    9-7 

1.71 

849.4 

••    9 

2    321.99 

0.734 

9  37  48.2 

3.67 

io  50.3 

9 

I  56  10.51 

0.414 

9   429.8 

X.63 

845.3 

lo 

2    3    4-40 

0.738 

9  36  20.4 

3.63 

10  46.1 

10 

1  56    0.76 

0.399 

9    352.1 

J.53 

841.2 

In 

2    2  46.96 

—  0.723 

+  9  34  53.6 

-3-59 

10  41.9 

II 

I  55  51.37 

-0.384 

+  9    316.6 

-1.44 

837.1 

.  12 

2    2  29.68 

0.716 

9  33  27.9 

3-54 

10  37.7 

12 

I  55  42.35 

0.368 

9    243.3 

1-35 

833.0 

13 

2    2  12.55 

0.710 

932    3-3 

3-49 

10  33.5 

13 

I  55  33.71 

0.35a 

9    2  12.2 

1.35 

8  28.9 

14 

2    I  55.59 

0.703 

9  30  39.9 

3*44 

10  29.3 

14 

I  55  25.45 

0.336 

9    143.4 

X.16 

824.8 

15 

2    I  38.80 

0.695 

9  29  17.8 

3.39 

10  25.0 

15 

I  55  17.57 

0.320 

9    I  16.9 

1.07 

820.8 

i6 

2    I  22.20 

-0.687 

+  92757.0 

-3.34 

10  20.8 

16 

I  55  10.06 

-0.304 

+  9    052.7 

-0.97 

8  16.8 

:^7 

2    I    5.80 

0.679 

9  26  37-5 

3.29 

10  16.6 

17 

I  55    2.94 

0.388 

9   030.7 

0.87 

8  12.7 

l8 

2    049.59 

0.671 

9  25  19.3 

3.23 

10  12.4 

18 

I  54  56.22 

0.373 

9    OII.O 

0.77 

8    8.7 

19 

2    033.59 

0.663 

924    2.5 

3.17 

10    8.2 

19 

I  54  49.90 

0.356 

8  59  53.7 

0.66 

8    4.6 

20 

2    0  17.82 

0.653 

9  22  47.2 

3." 

10    4.0 

20 

I  54  43-98 

0.339 

8  59  38.7 

0.58 

8    0.6 

21 

2    0    2.28 

-0.643 

+  92133.5 

-3.05 

959.8 

21 

I  54  38.46 

—  0.332 

+  8  5926.1 

—  a48 

756.6 

22 

I  59  46.97 

0.633 

92021.3 

3.98 

9  55-7 

22 

I  54  33.34 

0.305 

85915.9 

0.38 

752.6 

23 

I  59  31.90 

0.623 

9  19  10.7 

3.91 

951.5 

23 

1  54  28.63 

0.188 

859    8.0 

0.38 

748.6 

24 

I  59  17.09 

O.61I 

9  18    1.7 

3.84 

947.3 

24 

1  54  24.34 

ai7x 

859    2.4 

0.19 

744.6 

,^5 

I  59    2.54 

0.600 

9  16  54.4 

a.77 

943.1 

25 

I  54  20.46 

0.154 

85859.1 

—  0,09 

740.6 

'26 

I  58  48.26 

-0,589 

+  91548.8 

—  2.70 

939.0 

26 

I  54  16.99 

-0.137 

+  85858.2 

-f  0.01 

736.6 

'27 

I  58  34.25 

0.578 

91445.0 

3.63 

9  34-8 

27 

I  54  13.93 

0.1 19 

8  58  59.6 

0.11 

732.6 

28 

I  58  20.53 

0.566 

91343.0 

a.55 

930.7 

28 

I  54  11.29 

0.101 

859    3.4 

0.21 

728.6 

29 

I  58    7.11 

0.554 

9  12  42.8 

3.47 

926.5 

29 

I  54    9.08 

.  0.084 

859    9.8 

0.31 

724.6 

30 

I  57  53.98 

0.541 

91144.4 

a.  39 

922.4 

30 

I  54    7.29 

0.067 

8  59  18.6 

0.41 

7  20.6 

131 

I  57  41.16 

—  0.538 

+  9  10  48.0 

-3.31 

9  18.2 

31 

I  54    5.92 

-0.049 

+  8  59  29.8 

+  0.51 

7  16.7 

,32 

I  57  28.66 

-0.5x5 

+  9    9  53-6 

-3.33 

914.1 

32 

I  54    4.97 

—  0.031 

+  85943-3 

+  0.61 

7  12.8 

Day  of  the  Month. 

2d. 

1            1 
10th.  1  18th. '  26th. 

1            ' 

Day  of  the  M 

onth. 

4th. 

12th. 

20th. 

28 

th. 

S6th. 

1 

1  Semidiameter 

Horizontal  Parallax     .     .     . 

9.46 
1.07 

9.44 
1.06 

n 

9-39 
1.06 

932 
1.05 

Semidiameter     .     .     . 
Horizontal  Parallax    . 

9.23 
1.04 

9.12 
1.03 

9.01 

I.OI 

8. 

I. 

89 
00 

8.77 
1. 00 

1   T 

1 

1 

■he  sign  +  prefi: 
are  decre 

led  to  the 
eising.    Tt 

hoarly  change 
le  sign  —  indici 

of  declination  indicates 
ites  that  north  declinatic 

hat  north  decli 
>ns  are  decreas 

nations  are  increasing  or 
ing  or  south  declinations 

south  decl 
increasin 

inations 
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GREENWICH  MEAN  TIME. 

J 

Q 

s 

■S 
§ 

Ascension. 

Var.  of 

R.  A. 

for 

I  Day. 

Apparent 
Declination. 

Var.  of 

Decl. 

for 

I  Day. 

Meridian 
Passage. 

1 

Ascension. 

Var.  of 

R.A. 

for 

I  Day. 

Apparent 
Decimation. 

Var.  of 

Decl. 

for 

I  Day. 

Meridian 
Passage. 

A'iwi. 

Noam. 

Noon. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

h     m     s 

8 

0        r         »» 

" 

h    m 

h     m     6 

8 

0      »    .  »• 

" 

h     xn 

Jan.  2 

1929  19.17 

+  15-055 

-2219      3.9 

+  31.74 

044.2 

July  I 

19  43  17.01 

-    9.737 

—  21  51  21.6 

-24-71 

13     6.4 

6 

19  30  19.60 

15.150 

22  16  55.9 

32.25 

029.5 

5 

194237-58 

9.967 

21  53     1.2 

25.01 

12  50.0  ' 

lO 

193120.30 

iS.aoo 

22  14  46.2 

32.57 

0  14.8 

9 

194157.37 

iai25 

21  54  41-7 

25.13 

12  33-6  1 

14 

1932  21.09 

15.187 

22  12  35-3 

32.80 

(  0     0.1 
m   56.6 

13 

19  41  16.67 

10.215 

215622.3 

25.07 

12   17.2  j 

i8 

193321.72 

15.130 

22  10  23.7 

32.93 

2341.7 

17 

19  40  35.74 

10.239 

21  58     2.3 

24.86 

12      0.8 

22 

19  34  21.98 

•f  15.00Z 

-22     81I.8 

+  32.95 

23  26.9 

21 

19  39  54-85 

-10.197 

-21  5941.2 

-24.49 

II  44.4 

26 

19  35  21.67 

14.838 

22     6     O.I 

32.84 

23  12.2 

25 

193914.25 

10.092 

22     I  18.2 

23.95 

11  28.0  j 

30 

19  36  20.62 

14.628 

22     349.1 

32.61 

22  57.4 

29 

193834-^0 

9.921 

22     252.7 

23.26 

II  11.6  1 

Feb.  3 

19  37  18.63 

14.368 

22     I  39.2 

32.26 

22  42.7 

Aug.  2 

19  37  54.97 

9.681 

22     424.1 

22.43 

10  55.2  1 

7 

193815.50 

14.058 

21  59  31.0 

31.77 

22  27.9 

6 

19  37  16.84 

9.372 

22     552.0 

21.46 

10  38.9  . 

II 

19  39  11.03 

+  13.698 

-215725.1 

+  31.14 

22  I3.I 

10 

19  36  40.07 

—  9.001 

-22     715.9 

-20.37 

10  22.6 

.       15 

19  40    5.02 

13.291 

21  55  21.9 

30.38 

21  58.3 

M 

1936    4.91 

8.571 

22     835.2 

19.16 

10    6.3 

19 

194057.29 

12.836 

21  5322.0 

29.50 

2143-5 

18 

19  35  31-58 

8.086 

22     949.4 

17.85 

950.0 

23 

19  41  47.67 

ia3»5 

21  51  26.0 

28.46 

21  28.5 

22 

1935    0.29 

7.548 

22  1058.1 

16.45 

9  33.7  1 

27 

19  42  36.00 

11.815 

214934.3 

27.32 

21  13.5 

26 

193431-26 

6.963 

22  12     I.l 

14.96 

9  17.5  1 

Mar.  3 

194322.13 

+  11.245 

-214747.4 

+  26.07 

20  58.6 

30 

1934    4.65 

-    6.332 

-22  12  57.8 

- 13.39 

9    1.3 

7 

1944    5-91 

10.636 

2146     5.7 

24.70 

20  43.6 

Sept.  3 

19  33  40.67 

5.650 

22  1348.2 

".74 

845.2' 

II 

194447.17 

9.988 

21  44  29.8 

23.20 

20  28.5 

7 

19  33  19.51 

4.924 

22  14  31.7 

10.01 

829.1 

15 

194525.77 

9.305 

21  43    O.I 

21.59 

2013.4 

II 

1933     I-.32 

4.166 

2215     8.3 

8.25 

8  13.1 

19 

1946    1.57 

8.590 

21  41  37-0 

19.88 

1958.3 

15 

19  32  46.22 

3.380 

221537.7 

6.44 

7  57-2 

23 

19  46  34.46 

+   7-851 

-21  4021.0 

+  18.07 

1943.1 

19 

19  32  34.31 

-  2.572 

-  22  15  59.8 

-    4.59 

741.2 

27 

1947    4.35 

7.092 

21  39  12.4 

16.17 

19  27.8 

23 

19  32  25.67 

1.744 

22  16  14.4 

2.73 

725.4 

31 

194731-15 

6.310 

21  38  II. 5 

14.21 

19  12.5 

27 

193220.38 

0.898 

22  16  21.6 

-    0.84 

7    9.6 

Apr.  4 

194754-78 

5.50a 

21  37  18.7 

12.17 

18  57.1 

Oct.   I 

19  32  18.51 

-  0.033 

22  16  21.1 

+    1.09 

653.8 

8 

1948  15.15 

4.678 

21  36  34-2 

10.07 

18  41.8 

5 

193220.13 

+  0.842 

22  16  12.9 

3.01 

638.1 

12 

1948  32.18 

+  3.8,5 

-21  3558.11+    7.94 

18  26.3 

9 

19  32  25.25 

+    1.718 

-22  1557.0 

+   4.95 

622.5 

16 

194845.83 

2.966 

21  35  30-7        5.75 

18  10.8 

13 

19  32  33.87 

2.590 

22  15  33.3 

6.89 

6    6.9 

20 

19  48  56.07 

2.132 

213512.1,     3.56 

1755.2 

17 

19  32  45.96 

3.454 

22  15      1.9 

8.80 

551.4 

24 

1949    2.90 

1.283 

21  35     2.2,  +     1.36 

17  39.6 

21 

1933    1.49 

4.308 

22  14  22.9 

10.69 

5  35-9 

28 

1949    6.33 

+  0.435 

21  35     1.2 

-   0.84 

17  23.9 

25 

19  33  20.42 

5.152 

221336.4 

X2.57 

520.5 

May  2 

1949    6.36 

-  0.415 

-2135  8.9 

-   3.01 

17    8.2 

.  29 

193342.70 

+   5.984 

-221242.4 

+  14.44 

5    5.1 

6 

1949    3-01 

1.258 

213525.3 

5.16 

16  52.4 

[Nov.  2 

1934    8.28 

6.798 

22  II  40.9 

i6.«8 

4  49.8 ; 

10 

194856.31 

2.090 

21  35  50.2 

7.27 

16  36.5 

6 

19  34  37.06 

7.586 

22  10  32.2 

18.08 

4  34-6  1 

14 

194846.32 

2.899 

213623.5 

9.32 

16  20.6 

10 

1935    8.92 

8.343 

22     916.3 

19.84 

4  19.4  1 

18 

194833.15 

3.682 

21  37    4.9 

11.30 

16  4.7 

14 

19  35  43.75 

9.069 

22     753.5 

21.55 

4    4.3 

22 

1948  16.90 

-  4.437 

-213753.9 

-  13.17 

15  48.7 

18 

193621.43 

+  9.762 

-  22     6  23.9 

+  23.24 

3  49.2 

26 

194757.69 

5.164 

21  38  50.2 

14.92 

15  32.6 

22 

1937    1-81 

10.420 

22     447.6 

24.85 

3  34.1 1 

30 

194735-63 

5.860 

213953.3 

16.57 

15 16.5 

26 

19  37  44-75 

11.044 

22     3     5.1 

26.38 

3  19.1  1 

June  3 

19  47  10.85 

6.522 

21  41     2.8 

18.11 

15  0.4 

30 

193830.12 

11.631 

22     I  16.6 

27.84 

3    4.1  1 

7 

194643-51 

7. 141 

2142  18.2 

19.54 

14  44.2 

Dec.  4 

19  39  17-74 

12.175 

21  59  22.4 

29.26 

249.2: 

II 

194613-79 

-   7.710 

-21  43  39.1 

—  20.81 

14  28.0 

8 

1940    7.45 

+ 12.673 

-21  57  22.5 

+  30.62 

2  34.3  ' 

15 

19  45  41.90 

8.235 

2145  4.7 

21.91 

I4II.7 

12 

19  40  59.06 

13.123 

21  55  17.4 

31.88 

219.4 

19 

1945    8.06 

8.687 

.214634.41    22.85 

13  55.4 

16 

194152.37 

X3.525 

2153    7.5 

33.04 

2    4.5 

23 

19  44  32.48 

9.093 

2148  7.5    23.64 

13  39.1 

20 

194247.20 

13.881 

21  50  53.1 

34." 

149.7 

27 

194355-39 

9.443 

214943.5    24.26 

1322.8 

^4 

194343-37 

14.194 

21  48  34.6 

35.09 

134.9 

July   I 

194317.01 

-  9.737 

-21  51  21.6  -24.71 

13  6.4 

28|  19  44  40.69 

+  14.458 

-  21  46  12.4 

+  35.96 

I  20.2  ; 

5 

194237-58 

-   9.967 

-21  53    i.2i- 25.01 

12  50.0" 

32,  194538.97 

+  14.671 

-214346.9 

+  36.74 

.5.4; 

Lcjst  semidiameter, 
Greutusi  semidiameter, 


January 
July 


".63 
".80 


Least  horizontal  parallax, 
Greatest  horizontal  parallax, 


January 

July 


12, 

15. 


.43 


[Eph  10] 
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GREENWICH 

MEAN  TIME. 

li  and  Day. 

Apparent 

RiRht 
Asceosion. 

Var.  of 

R.  A. 

for 

1  Day. 

Apparent 
Declination. 

Var.  of 

Decl. 

for 

I  Day. 

! 

Meridian 
1  Passage. 

1 
g 

1 

Ascension. 

Var.  of                             Var.  of 
R.  A.    !     Apparent        Decl. 
for        Declination.  1     for     1  w^,:^:«.» 
1  «  r\««                             ;  T  n««    Meridian 
'  ^^^'  1                         '  '  "*y-   Passage. 

1 
Monti 

1      

Noon, 

Noon. 

Noon. 

Noon. 

I 

Noon. 

Noon.    !         Noon.         ^  Noon. 

1 

h    m     s 

8 



'     h    m 

b     m     s 

s 

'      "            "         h     m 

Jan.  2 

7  18  10.85 

-7.161   +21  30  51. l| +13.86 

12  31.1 

July  I 

7  20  26.53 

+  9.389+21 

31    9.7-17.23,    045.7 

6 

7  17  42.05 

7.aai!      21  31  46.8 

14.03 

12  14.9 

5 

721    4-24 

9.459        21 

30    0.0;      17.60,    0  30.6 

xo 

71713-12 

7.234;      21  32  43.1 

14.10 

II  58.7 

9 

72142.15 

9.494        21 

2848.9J      17.911    015.5 

14 

71644.25 

M96;      213339.5 

14.07 

,1142.5 

13 

7  2220.14 

9.495        21 

2736.7!   18.14;^  b1!:J 

i8 

7  16  15.63 

7.io8|      2134  35-6 

13.94 

,  II  26.3 

17 

7  22  58.07 

9.464        21 

1                   1 

2623.8    18.302341.5 

22 

7  15  47-46 

-6.973 

+  21  35  3a9|  + 13.71 

II  10.1 

21 

7  23  35.81 

+  9.404   +21 

25 10.4  —18.40  2326.4 

26 

7  15  19.90 

6.797 

21  36  25.2 

13.41 

;  10  53.9 

25 

72413.26 

9.317        21 

2356.7!   18.42:2311.3 

30 

71453.14 

6.576 

21  37  l8.I 

13.04 

\  xo  37.7 

29 

72450.30 

9.X97        21 

2243.1    18.38' 22  56.2 

Feb.   3 

71427.35 

6.312 

2138    9.4 

12.60 

!  10  21.6 

Aug.  2 

7  25  26.79 

:      9.043      21 

21 29.71   18.28'  22  41.0 

7 

714    2.70 

6.008 

213858.8'     xa.10 

10  5.4 

6 

726    2.60 

,         8.857        21 

20  16.8'      i8.ii|  2225.9 

II 

71339.35 

-5.664 

+  21  3946.1'  +11.52 

,  949.3 

10 

7  26  37.60 

+  8.637  +21 

19    4.8  -17.85^  22  10.7 

15 

7  13  17.45 

5.281'      214031.0'      10.89 

,  933.2 

14 

7  27  11.66 

8.390        21 

17  54.0       17.52.  21  55.6 

19 

71257.15 

4.865 

21  41  13.2 

10.19 

1  917-2 

18 

7  27  44-68 

8.II5        21 

16  44.61       17.1a'  21  40.4 

23 

7  12  38.57 

4.422 

21  41  52.5 

9.45 

1    9    1.2 

22 

7  28  16.54 

■         7.810        21 

15  37.0        16.65I  21  25.2 

27' 

7  12  21.81 

3.953 

21  42  28.8 

8.66 

J    845.2 

26 

72847.13 

■         7.479^       21 

14  31.4!       16.11 

21  10.0 

Mar.  3 

7  12    6.98 

-  3.459 

+  2143    1.8 

+  7.82 

829.2 

30 

7  29  16.34 

+  7.I2I|  +21 

13  28.1!  -15.50 

20  54.8 

7 

71154.17 

2.942 

21  43  31.4 

6.95 

813.3 

Sept  3 

7  29  44.06 

6.736        21 

12  27.4        14.81 

20  39.5 

II 

71143.47 

2.405 

214357.5 

6,07 
5.16 

757.3 

7 

7  30  10.19 

'         6.324        21 

1 1  29.6       14.05 

20  24.2 

15 

71134.95 

1.853 

21  44  20.0 

741-5 

II 

7  30  34.62 

5.889'       21 

10  35.o|     13.21 

20    8.8 

19 

7  II  28.66 

i.ago 

21  44  38.8:      4.22 

725.6 

15 

7  30  57.27 

1        5.431'       21 

9  43.9      12.31J  19  53-5 

23 

7  II  24.64 

—  0.721 

+  214453.8J+  3.26 

7    9.9 

19 

73118.04 

'    +4.953+21 

856.5  -11.35I  1938.1 

27 

711  22.90 

-o.i48|      2145    4.9:       2.27 

654.1 

23 

7  31  36.87 

4.458       21 

8  1 3. 1      10.36J  1922.7 

31 

7  II  23.46 

+  0.428 

21  45  12.0       1.28 

638.4 

27 

7  31  53.68 

3.943"      21 

7  33-7       9.33,  19    7.2 

Apr.  4 

71126.33 

1.005 

21  45  15.I    +  0.29 

622.7 

Oct.  I 

732    8.39 

3.411       21 

658.5       8.a2|i8  5i.7 

8 

7  II  31.50 

1.581 

21  45  14.3 

—  a7o 

6    7.1 

5 

7  32  20.95 

2.864!       21 

6  27.9       7.04  18  36.2 

12 

7  II  38.97 

+  2.154 

+  2145    9-5 

-  1.70 

551.4 

9 

73231.29 

'    +2.306+21 

6    2.2.  -  5.81   18  20.6 

'^! 

71148.70 

2.7x4 

2145    0.7 

2.69 

5  35-8 

^3 

7  32  39.39 

1.74?'       21 

5  4I-5J       4.55;  18    5.0 

20 

7  12    0.65 

3.261 

21  44  48.0 

3.68 

520.3 

17 

7  32  45.22 

1.172        21 

5  25.81       3.28!  17  49.4 

24 

7  12  14.76 

3.794 

214431-3 

4.66 

5    4.8 

21 

7  32  48.76 

0.598'       21 

515.2I       2.01,  1733-7 

28 

7  12  30.98^ 

4-313 

214410.7,      5.61 

449.4 

25 

7  32  50.00 

+  o.oai'       21 

5    9-7  -  0.73  17  18.0 

May  2 

7  12  49.24 

+  4.816 

+  2i43  46.3|-  6.55 

434.0 

29 

7  32  48.93 

-0.557  +21 

5    9.4  +  0.54   17    2.3 

6 

713    9.48 

5.301 

21  43  18.2       7.49 

418.6 

Nov.  2 

7  32  45.55 

1.130,       21 

5  14.2       1.82  1646.5 

10 

7 '331.62; 

5.766 

21  42  46.4 

8.41 

4    3.2 

6 

7  32  39.90 

1.693;       21 

5  24.1'       3.101  16  30.6 

14 

7  13  55.58 

6.209 

21  42  II.O 

9.31 

347.9 

lO 

7  32  32.02 

2.244'       21 

5  39.0         4.36|  16  14.8 

18 

7  1421.26' 

6.625 

21  41  32.0 

10.17 

332.6 

14 

7  32  21.97 

2.780       21 
-3.301. +  21 

5  58.9;      5.59  15  58.9 

22' 

7  14  48.55 

+  7.015 

+  21  4049.6 

—  11.01 

317.4 

18 

732    9-8i 

623.7  +  ^^yy.  1542.9 

26, 

7  15  17.35I 

7.382 

2140    3.9 

11.82 

3    2.1 

22I 

73155.59 

3.804I       21 

653-1;     7.901526.9 

30 

7  15  47-571 

7.723 

21  39  15.0 

12.59 

246.9 

26l 

7  31  39.41 

7  26.9'      9.00'  15  10.9 

June  3 

7  16  19.10' 

8.037 

21  38  23.2 

13.33 

231.7 

3°; 

7  31  21.37 

4.734I       21 

8    5.0'     10.04'  14  54.9 

7 

71651.83 

8.322 

21  37  28.5 

1+03 

2  16.5 

Dec.  4 

731    1.58 

5.155'       21 

847.1      11.00;  1438.9 

II 

7  17  25.64^ 

+  8.576 

+  21  36  31.0'  —14.69 

2    1.3 

8 

7  3040.18 

-5.541   +21 

9  32.9  +1T.88  14  22.8 

15, 

718   0.40! 

8.798 

21  35  31. ol       15.29 

I  46.2 

12 

7  30  17-30 

5.891,       21 

1022.0     12.67  14    6.7 

'^1 

7  18  35.99' 

8.990 

213428.7        15.84 

I  31.0 

16 

72953.10 

6.205I       21 

II  14.  i'     13.38  1350.5 

23' 

7  19  12.28J 

9.152 

213324.3        16.36 

I  15.9 

20' 

72927.71 

6.4821       21 

12    8.9      13.99  13  34-4 

27 

71949.17J 

9.286 

21  32  I7.9I       16.82 

1    0.8 

24' 

729    1.30 

6.717I       21 

13    5-9      14.51   13  18.2 

July  I 

72026.53I 

+  9.389 

+  21  31      9.7   -17.23 

045.7 

28 

7  28  34.03 

-6.gio'  +  2I 

14     4.9  +14-95    13     2.0 

5 

721    4.24 

+  9.459 

+  21  30     O.Ol  —17.60 

1                 ( 

030.6 

32 

7  28    6.09 

-7.053+21 

15     5.4+15.28    1245.8 

Greatest  semidiameter, 
Least  semidiameter. 


January 
July 


•33 
'■25 


Greatest  horizontal  parallax, 
Least  horizontal  parallax, 


January 
July 


o  .30 
o".2h 
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HELIOCENTRIC  CO-ORDIXATES,  1910. 


MERCURY. 

1 

1 

GREENWICH  MEAN  NOON.                                                                           1 

Dkte. 

Heliocentric 
Longitude, 

Daily 

Reduction 

to 

Orbit 

Heliocentric 

Daily 

Logarithm 
of 

Logarithm  of  Discmncc         1 
from  Earth—                   1 1 

Mean  Equinox 
of  Date. 

Motion. 

Latitude. 

Motion. 

Radius 
Vector. 

At  Date. 

.\t  Interme- 
diate Date. 

e 

, 

„ 

0    1      »f 

, 

0 

» 

« 

>     ^ 

Jan.    o 

340 

2 

27.0 

4  II  51.2 

-    9    9.9 

-6 

27 

42.5 

+  II  49.5 

9.578  7639 

0.083  8878 

0.080  4678 

I 

344 

18 

6.1 

4  X9  30.6 

1024.0 

6 

14 

38.9 

14  19.2 

9.5720764 

0.076  9404 

0-073  3027 

2 

348 

41 

35-2 

4  «7  31.0 

II  26.1 

5 

59 

1.5 

1656.9 

9.565  2673 

0.069  5523 

0.065  6864 

3 

353 

X3 

14.5 

4  35  50.8 

12  13.3 

5 

40 

42.6 

19  42.1 

9.558  3731 

0.061  7025 

0.057  5982 

4 

357 

53 

22.4 

4  44  r;,7 

12  42.9 

5 

19 

35.3 

22  33.4 

9.551  4369 

0.053  371 1 

0.049  0190 

5 

2 

42 

14.6 

4  53  19.0 

-  12  52.2 

-4 

55 

34-4 

+  25  29.0 

9.544  5084 

0.044  5395 

0.039  9308 

6 

7 

40 

3-7 

5    2  ao.8 

12  39.1 

4 

28 

36.7 

S826.6 

9.5376444 

0.035  1913 

0.030  3197 

7 

12 

46 

57-9 

5  II  28.2 

12     1.8 

3 

58 

41.6 

31  23.2 

9.5309092 

0.025  3147 

ao2o  1757 

8 

18 

3 

0.0 

5  ao  35.4 

10  59.3 

3 

25 

52.0 

34  14.9 

9.524  3743 

aoi4  9027 

0.0094960 

9 

23 

28 

6.2 

5^9  35-1 

931.7 

2 

50 

14.9 

36  57-2 

9.518  1172 

0.003  9568 

9.998  2867  1 

10 

29 

2 

5.2 

5  38  19.6 

-   740.3 

—  2 

12 

2.4 

+  39  24.9 

9.512  2213 

9.992  4883 

9.986  5646  j 

II 

34 

44 

37.2 

5  46  39.4 

528.0 

I 

31 

31.8 

41  32.4 

9-506  7734 

9.980  5201 

9.974  3604  1 

12 

40 

35 

12.4 

5  54  a4.4 

259.1 

0 

49 

6.3 

43  13.8 

9.501  8614 

9.968  0922 

9.961  7230 

13 

46 

33 

II.O 

6    I  24.4 

-   019.3 

—  0 

5 

14.8 

44  23.4 

9.497  5714 

9.955  2625 

9.9487214  j 

M 

52 

37 

42.5 

6   728.4 

+    224.3 

+  0 

39 

28.2 

44  56.1 

9.493  9840 

9.942  1 122 

9-935  4488 

15 

58 

47 

45.8 

6  12  26.2 

+    5    3.6 

+  1 

24 

23.9 

+  44  48.0 

9.491  17 1 3 

9.928  7472 

9.922  0245  ' 

i6 

65 

2 

10. 1 

616    8.9 

730.3 

2 

8 

49.8 

43  56.3 

9.489  1926 

9.915  3004 

9.9085960 

17 

71 

19 

36.2 

6  18  28.7 

936.5 

2 

52 

1.9 

42  20.6 

9.488  0909 

9,901  9341 

9.895  3388  ' 

i8 

77 

38 

38.3 

6  19  20.3 

II  15.1 

3 

33 

17.0 

40    2.6 

9.487  8909 

9.888  8362 

9.882  4536  i 

19 

83 

57 

46.6 

6  18  40.9 

12  2a9 

4 

II 

54.3 

37    5.8 

9.488  5970 

9.876  2195 

9.870  1630 

20 

90 

15 

30.2 

6  16  31.0 

+  12  50.6 

+  4 

47 

17.6 

+  33  35.6 

9.490  1934 

9.864  3139 

9.858  7016  1 

21 

96 

30 

19.7 

6  12  53.8 

1243.4 

5 

18 

56.8 

.  29  38.9 

9.492  6449 

9-853  3561 

9.848  3055  j 

22 

102 

40 

50.8 

6   7  55-4 

12    0.8 

5 

46 

29.3 

25  23.6 

9.4958990 

9.843  5775 

9.839  1985  ' 

23 

108 

45 

46.2 

6    I  44.1 

1046.4 

6 

9 

40.5 

2057.6 

9.499  8889 

9.8351913 

9.831  5764 

24 

114 

43 

58.1 

5  54  30.0 

9    5.3 

6 

28 

23.5 

1628.5 

9.504  5372 

9.828  3719 

9.825  5931 

25 

120 

34 

29.2 

5  46  24.5 

+   7    3.6 

+  6 

42 

38.8 

+  12    3.3 

9-5097597 

9.823  2501 

9.821  3503 

26 

126 

16 

33.8 

5  37  39-1 

448.1 

6 

52 

33.2 

747.6 

9.5154689 

9.8198965 

9.8188883 

27 

131 

49 

37.8 

5  28  25.2 

225.2 

6 

58 

18.7 

3  46.1 

9.521  5772 

9.818  3208 

9.818  1858 

28 

137 

13 

18.2 

5  18  53.5 

+   0    1.2 

7 

0 

ii.i 

+   0    1.8 

9.5279996 

9.818  4715 

9.819  1634 

29 

142 

27 

22.1 

5    9  13.6 

-   2  18.7 

6 

58 

28.7 

-    3  23.1 

9-5346558 

9.820  2449 

9.821  6970 

1      ^° 

147 

31 

45.5 

4  59  34-0 

-   429.9 

+  6 

53 

31.5 

-   627.7 

9-541  4715 

9.823  4983 

9.825  6266 

'           31 

152 

26 

32.5 

450    1.7 

6  29.0 

6 

45 

40.0 

9  ".9 

9.548  3792 

9.828  0588 

9.8307712 

iPeb.    I 

157 

II 

53-2 

4  40  42-5 

813.6 

6 

35 

14.4 

II  36.0 

9-555  3187 

9.833  7403 

9.836  9426 

i           2 

161 

48 

3.1 

4  31  40.6 

942.0 

6 

22 

34.3 

13  41.2 

9.5622370 

9.840  3548 

9.843  9544 

j             3 

166 

15 

21.4 

42259-6 

10  53-5 

6 

7 

57.9 

1528.7 

9.5690884 

9.847  7202 

9.851  6310 

4 

170 

34 

10. 1 

4  14  41.8 

-II  47.7 

+  5 

51 

42.2 

—  17    0.0 

9-575  8338 

9.855  6675 

9,8598117 

5 

174 

44 

53.2 

4    648.7 

12  25.1 

34 

2.8 

18  16.5 

9.5824396 

9.864  0469 

9.868  3568 

6 

178 

47 

55-9 

3  59  21.2 

1246.3 

15 

13.6 

19  19.9 

9.5888779 

9.872  7265 

9.877  1429 

7 

182 

43 

44.1 

3  52  19-5 

12  52.2 

55 

27.0 

20  II. 5 

9.595  1257 

9.881  5937 

9.886  0677 

8 

186 

32 

43.7 

3  45  43.8 

12  44.1 

34 

54.0 

20  52.8 

9.601  1641 

9.890  5546 

9.895  0455 

9 

190 

15 

20.2 

3  39  33.5 

-  12  23.2 

■♦•4 

13 

44.3 

—  21  25.1 

9.606  9780 

9.899  5321 

9.9040071 

lO 

193 

51 

58.9 

33348.1 

II  50.9 

52 

6.3 

2Z  49.6 

9.612  5551 

9.908  4639 

9.912  8966 

II 

197 

23 

4-3 

3  28  26.7 

II    8.5 

30 

7.4 

22     7.1 

9.617  8858 

9.917  3005 

9.921  6712 

i               12 

200 

49 

0.0 

3  23  28.5 

10  17.4 

7 

54.1 

22  18.7 

9.622  9629 

9.926  0044 

9.930  2963 

13 

204 

10 

8.7 

3  18  52.6 

918.8 

2 

45 

31.8 

22  25.2 

9.627  7808 

9.934  5443 

9.938  7464 

'^ 

207 

26 

52-3 

3  14  38.0 

-    8  14.1 

+  2 

23 

5.3 

—  22  27.2 

9.632  3356 

9.942  9003 

9.947  0041 

15 

210 

39 

31.6 

3  10  43.9 

-   7    4.4 

-H  2 

0 

38.7 

-2225.5 

9.636  6247 

9.951  0562 

9.955  0557 
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MERCURY. 

'                                                                    GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Redoction 

10 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logaritlim  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

0       » 

» 

0       1         w 

H 

0              »                    H 

.      » 

Feb.  15 

210   39 

31.6 

3  10  43.9 

-    7     4-4 

+  20  38.7 

-  a2  25.5 

9.6366247 

9.951  0562 

9.9550557 

16 

213  48 

26.6 

3    7    9.3 

5   50.8 

I    38   15.5 

22  20.4 

9.640  6462 

9.9590017 

9.962  8931 

17 

216   53 

56.4 

3    3  53.a 

4   34-4 

I   15  58.8 

22  12.5 

9.644  3992 

9.966  7296 

9.970  5110 

i           '* 

219   56 

19. 1 

3    0  54.9 

3  16. 1 

0  53  51-2 

22    2.2 

9.647  8834 

9.974  2372 

9,9779079 

'            19 

222   55 

52.1 

a  58  XS.7 

I   56.9 

0  31  55- i 

ax  49.7 

9.651  0990 

9.981  5232 

9.985  0831 

1           20 

225   52 

52.0 

a  55  48.8 

-  0  37-5 

+  0  10  12.4 

-ai  35.4 

9.654  0464 

9.988  5881 

9.992  0385 

1           ^' 

228   47 

34.8 

a  53  39.4 

+   0  41.3 

-  0  II  15.1 

«x  19.5 

9.656  7263 

9.995  4347 

9.998  7772 

22 

231   40 

15.8 

a  51  45.0 

I   58.7 

0  32  25.9 

21    2.0 

9.659  1397 

0.002  0664 

0.005  3028 

23 

234   31 
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0.079  0948 
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0.095  3207 

i     ^4 

287  48  40.6 

a  59  13-7 

II     0.1 
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'' 
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1.6 
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26 
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12.1 
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9.591  4597 

0.1264926 
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7   49.1 

6  38     3.0 
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4  la    5.3 

9   12.3 

6  27  20.4 
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0.1287579 
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19.5 
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10  26.0 

6   14   I2.I 
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3.7 

4  37  46.3 

11   27.7 
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9.5650522 
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Apr.    I 

353   21 

58.6 
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GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 

from  Earth—                   | 

At  Date. 

At  Interme- 
diate Date. 

Apr.    I 

0       t 
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58.6 

0     f      »» 
4  36    6.7 
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-  12  14.5 
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40 

5.8 

+  19  47.3 
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31.7 
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4 

54 

46.9 

25  34-5 
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4 
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3 

57 

43.0 
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j 
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-3 

24 
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2 
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8 
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47.2 
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2 

10 
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39  29.2 

9.5120425 
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9 

34   55 

34.8 

5  46  54.6 

523.6 

I 

30 

14.4 

41  36.0 

9.5066100 

0.1 18  3450 

0.1 16  7837  ! 

lo 

40  46 

24.6 

5  54  38.4 

254.2 

.0 

47 

45.6 

43  16.6 
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O.I  15  1044 

0.1133045 

II 

46  44 

36:4 

6    1  36.8 

-   0  14.2 
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3 

51.8 

+  44  25.1 
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12 

52   49 

19.4 
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+  0 

40 

52.3 

44  56.5 

9.493  8832 

0.107  1609 

0.1048594  i 

13 

58   59 

32.1 

6  12  34.6 

5    8.4 

I 

25 

47.6 

44  47.0 

9.491  0959 

0.102  4288 

0.0998682  ' 

14 

65   14 

3.4 

6  z6  14.8 

734.6 

2 

10 

11.8 

43  54.0 

9.489  1441 

0.097  1768 

0.094  3544  1 

15 

71   31 

33-9 

6  18  31.8 

940.0 

2 

53 

21.0 

42  17.0 

9.488  0704 

0.091  4010 

0.088  3170 

l6 
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37.6 

6  19  90.6 

+  11  17.7 

-»-3 

34 

31.8 
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17 

84     9 

44.7 

6  18  38.3 

12  22.4 

4 

13 

3.6 
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9.488  6333 
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i8 

'  90  27 

24.1 

6  t6  25.4 

12  50.9 

4 

48 

20.3 

33  28.6 

9.490  2572 

0.070  9724 
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19 

96  42 

6.8 

6  la  45-7 

12  42.6 

5 

19 

52.1 

29  31.3 

9.492  7348 

0.063  1684 

0.0590904 

20 
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28.5 

6    7  44.8 

II  59.0 

5 

47 

16.7 

25  15.5 

9.4960130 

0.054  8990 

0.050  5974 

21 
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12.3 

6    I  31.S 

4-  10  43.6 

+  6 

10 

19.6 

+  20  49.2 
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0.041 6772 

22 

"4   55 

10.5 
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9    1.7 

6 

28 

54.2 

16  20.1 

9.5046924 

0.037  0659 

0.032  3590 

23 

120  45 

26.4 

5  46    8.6 
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6 

43 

1.2 

IX  55.2 

9.5099316 

0.027  5606 

0.022  6747 

24 
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14.6 

5  37  22.1 
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6 

52 

47.7 

7  39.9 

9.5156547 

0.017  7053 

0.012  6563 

25 

132     0 

1.2 

5  28    7.5 

+    220.7 

6 

58 

25.6 

+    3  38.8 

9.521  7741 

0.007  5321 

0.002  3370 

26 

137  23 

23.6 

5  18  35.4 

-   0    3.3 
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0 
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-   0    4.9 

9.528  2050 
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27 

142   37 
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2  22.9 

6 

58 

22.3 

3  29.2 
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28 
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14.5 

4  59  15-9 

•        4  33.8 

6 

53 

19.4 
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29 

152   35 
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6 

45 

22.8 
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9.548  5964 

9.964  3370 
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30 
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46.7 

4  40  25.2 
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6 

34 

52.7 
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39-6 
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22 
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29.0 

15  31.8 
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5 

51 

10.6 

17    a.6 

9.5760432 
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5 
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5 

14 

37.6 
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6 

182   51 

6.8 
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54 

49.4 
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7 
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3  45  31.9 

1243.7 

4 

34 
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8 
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3  39  22.3 
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4 

13 

4.4 

21  26.0 
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9 
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46.9 
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3 
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10 
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3 

29 
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11 
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7 
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—  22  X8.9 
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12 
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28.8 
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2 

44 

50.1 

22  25.3 

9.627  9273 

9.819  2685 
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13 

207   33 

4.4 
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2 

22 

23.5 
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9.632  4738 
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14 
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36.4 
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I 

59 

56.9 
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15 
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I 

37 

33.9 
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15 
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9.7788551 1 

17 
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3     0  49.7 

-    313.7 

-f  0 

53 

10.3 

-22     1.8 
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MERCURY 
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GREENWICH  MEAN  NOON. 

Data. 
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Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
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Daily 
Motion. 

Logaritbxn 

of 

Radius 

Vector. 

Logaritbxn 
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At  Date. 
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At  Interme- 
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223 

I 

33.6 

2  58     9.0 
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228 

53 
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45 

45.1 
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0 
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22 
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36 

36.0 
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-  0 
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23 
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25 
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I 

14 
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24 
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13 
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5 
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I 

34 

42.1 
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25 
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0 

48.6 
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6 
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I 

54 
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26 
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46 
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7 

46.4 

2 

14 

0.5 

19  x6.i 

9.667  2731 
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27 
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32 

13.8 
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43.5 

-  2 

33 

4.6 
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28 
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17 

9-7 
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9 

35.7 

2 

51 

43.8 

.18  26.5 
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9.741  6477 

9.742  6504 

29 
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I 

51.1 

2  44  38.2 

10 

22.4 

3 

9 

57.2 
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30 
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30.2 
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II 

3-3 

3 

27 

43-7 

X7  32.6 

9.669  0149 
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31 

259 

31 
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a  44  58.1 

II 

38.2 

3 

45 

2.1 

17    3.9 

9.668  8001 

9.750  7687 

9.752  9789 
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16 

30.5 

a  45  a6.4 

+  12 

6.7 

-4 

I 

51.0 

—  16  33.8 

9.668  3250 

9.7553715 

9.757  9401 

2 
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2 

16. 1 

2  46    7.0 

12 

28.5 

4 

18 

9.2 

16    2.4 
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3 

267    48   48.6 
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12 

43.4 

4 

33 
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1          ^° 

300 

21 

7.6 

3  "  5X.7 

+    7 

8.7 

-6  42 

9.8 

—   6  46.0 

9.638  0547 

9.8907512 

9.886  6782 

1          II 

303 

34 

52.6 

3  15  41-4 

5 

54.0 

6  48 

21.5 

536.6 

9.633  8585 

9.882  6091 

9.878  5501 

12 

306 

52 

36.4 

3  19  49.3 

4 

33.2 

6   53 

21.2 

4  ax.9 

9.629  3959 

9.874  5076 

9.8704890 

1          ^^ 

310 

14 

37.6 

3  34  16.3 

3 

6.9 

6   57 

3.4 

3     1.5 

9.624  6691 

9.866  5020 

9.862  5554 

^4 

313 

41 

15.6 

3  39     3.1 

I 

36.0 

6   59 

22.2 

I  34.9 

9.619  6817 

9.8586584 

9.8548212 

'          15 

317 

12 

50.7 

3  34   10.4 

+   0 

1.6 

-7     0 

II. I 

—   0    1.6 

9,614  4385 

9.851  0546 

9.847  3703 

16 

320 

49 

43.6 

J  39  38.8 

--    I 

35-2 

6   59 

23.1 

+    I  38.9 

9.608  9462 

9.843  7807 

9.840  2992 

17 

324 

32 

15.7 

3  45  38.9 

3 

13-0 

6   56 

50.7 

3  37.1 

9.6032138 

9.836  9400 

9-8337177 

18 

328 

20 

48.9 

•    3  51  41-3 

4 

50.1 

6   52 

26.2 

5  33.3 

9.597  2520 

9.8306479 

9.827  7467 

i          ^^ 

332 

15 

45.6 

3  58  16.0 

6 

24.6 

6  46 

1-3 

7  37.9 

9.591  0751 

9.825  0309 

9.822  5179 

1         ^° 

336 

17 

28.3 

4     5  13.3 

-    7 

54-4 

-6   37 

27.5 

+   9  41.1 

9.584  7007 

9.8202251 

9.818  1700 

" 

340 

26 

19.5 

4  12  32.8 

9 

17.2 

6   26 

36.1 

12    3.0 

9.578  1504 

9.816  3706 

9.814  8445 

1         ""^ 

344 

42 

41.3 

4  3o  14.3 

10 

30.3 

6   13 

18.6 

14  33.4 

9.571  4503 

9.8 1 3  6084 

9.812  6787 

i     23 

349 

6 

55.0 

4  a8  16.5 

li 

31.1 

5   57 

26.6 

17  II. 9 

9.564  6317 

9.812  0710 

9.81 1  7998 

1     ^' 

353 

39 

20.7 

4  36  38.0 

12 

16.8 

5   38 

52.3 

19  57.7 

9.5577318 

9.811  8781 

9.812  3167 

1         '5 

358 

20 

16.5 

4  45  16.4 

-  12 

44.6 

-5   17 

29.2 

+  22  49.4 

9.5507941 

9.813  1250 

9.814  3103 

^' 

3 

9 

58.1 

4  54     8.9 

12 

52.0 

4   53 

12.1 

25  45.4 

9.543  868g 

9.8158777 

9.817  8296 

I          ^7 

8 

8 

37.5 

5     3  "-4 

12 

36.7 

4   25 

57.9 

28  43.1 

9.5370139 

9.820  1656 

9.822  8825 

1          28 

13 

16 

22.5 

5  12  19.0 

II 

57.1 

3   55 

46.4 

31  39.4 

9.5302943 

9.825  9752 

9.829  4358 

i         29 

18 

33 

15.2 

5  21  25.8 

10 

52.2 

3   22 

40.9 

34  30.4 

9.5237818 

9.833  2538 

9.8374158 

i         30 

23 

59 

11.4 

5  30  24.6 

-   9 

22.3 

-2   46  48.9 

-\-  17  "'6 

9.5175549 

9.841  9068 

9.8467097 

jOct.    I 

29 

33 

58.8 

5  39     7.0 

-    7 

28.9 

-2      8 

22.8 

+  39  37-7 

9.5116971 

9.851  8056 

9.857  1736 
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MERCURY. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

e          '          ft 

Daily 
Motion. 

0      1      »• 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth — 

At  Date. 

At  Interme- 
diate Date. 

0 

» 

. 

, 

Oct.     I 

29 

33 

58.8 

5  39    7-0 

-    7   28.9 

-2       8 

22.8 

+  39  37.7 

9.51 1  6971 

9.851  8056 

9-857  1736  , 

2 

35 

17 

16.8 

5  47  24.0 

5    14-8 

I  27 

40.5 

41  43-0 

9.5062953 

9.862  7924 

9.868  6394 

3 

41 

8 

35-0 

5  55     5.4 

2   44.6 

0  45 

5-7 

43  21.7 

9.501  4376 

9.8746913 

9.880  9242 

4 

47 

7 

12.3 

6    2    0.5 

-    0     4.2 

—  0      I 

7-9 

44  38.1 

9.497  2096 

9.887  3144 

9.893  8382 

5 

53 

12 

17. 1 

6    7  58.8 

+    2   39.3 

+  0  43 

38.1 

44  57.1 

9.493  6914 

9.9004722 

9.907  1934  1 

6 

59 

22 

47.6 

6  12  S0.2 

+    5    17.8 

4-  I    28 

32.8 

+  44  45.0 

9.4909538 

9.9139798 

9.920  8101  ' 

7 

65 

37 

32.1 

6  16  25.5 

7   43-0 

2    12 

53.6 

43  49.2 

9.4890548 

9.927  6640 

9.934  5222  1 

8 

71 

55 

10.6 

6  x8  37.2 

9  46-9 

2   55 

56.7 

42    9.6 

9.488  0360 

9.941  3667 

9.948  1804 

9 

78 

M 

16.9 

6  19  ao.3 

II   22.6 

3    36   58.9 

3947.8 

9.487  9201 

9.954  9477 

9.961  6541  j 

lo 

84 

33 

21.0 

6  18  32.6 

12   25.2 

4    15 

19.7 

36  47.6 

9.488  7098 

9.968  2867 

9-974  8336  1 

II 

90 

50 

52.0 

6  16  14.4 

+  12   51.5 

+  4   50 

23-3 

+  33  14.7 

9.490  3874 

9.981  2844 

9.987  6:196 

12 

97 

5 

20.9 

6  xa  29.3 

12   40.9 

5   21 

40.5 

29  X6.0 

9.4929157 

9.9938612 

9.999  9722 

13 

103 

15 

23.8 

■  6    7  23.8 

"   55-2 

5  48 

49-3 

24  59.3 

9.496  2408 

0.005  9565 

0.01 1  8092 

14 

109 

19 

44-4 

6    z    6.2 

10   38.1 

6   II 

35.8 

20  32.7 

9.5002950 

0.017  5264 

0.023  1049 

15 

"5 

17 

15.6 

5  53  46.9 

8   54.8 

6   29 

53.9 

16  3.7 

9.505  0001 

o.oi8  5425 

0.033  8377  1 

i6 

121 

7 

1-4 

5  45  37.a 

+    6  51.5 

+  6  43 

44-7 

+  II  39.1 

9.510  2713 

0.038  9894 

0-043  9974 

17 

126 

48 

17.0 

5  36  48.7 

4   35-0 

6   53 

15.5 

734.6 

9.5160209 

ao48  8619 

0.053  5836 

i8 

132 

20 

29.5 

5  37  32-7 

+    2   11.8 

6   58 

38.7 

+    3  34.6 

9.522  1616 

0.058  1636  1   0,062  6035  i| 

19 

137 

43 

16.7 

5  17  59.8 

-    0   12.0 

7     0 

10.4 

—   0  18.0 

9.5286087 

0.0669052 

0.071  0707  1 

20 

142 

56 

26.7 

5    8  19.7 

2   31.2 

6  58 

9.1 

3  4I.X 

9-535  2825 

0.075  I022 

0.079  0022 

21 

147 

59 

56.4 

4  58  40.6 

-    4   41-4 

+  6   52 

54*9 

-   6  43.8 

9.542  1094 

0.082  7734 

0.086  4x84  1 

22 

152 

53 

50.3 

4  49    9-3 

6   39.3 

6  44 

48.3 

9  26.0 

9.5490223 

0.089  9401 

0.093  34*3  1 

23 

157 

38 

19.3 

4  39  5»-4 

8   22.5 

6   34 

9.5 

II  48-4 

9.555  9618 

0.096  6251 

0.099  7943 

24 

162 

13 

39.1 

4  30  51.4 

9  49-4 

.6  21 

17.9 

13  5».9 

9.562  8758 

0.X02  8518 

a  105  8007 

25 

166 

40 

9.2 

4  22  12.5 

10  59.2 

6     6 

31.6 

15  37.8 

9.5697190 

a  108  6437 

0.11X  3836 

26 

170 

58 

11.8 

4  13  56.9 

-  II   51-8 

+  5   50 

7.6 

-17    7.6 

9.576  4527 

0.1140231 

0.1165651 

27 

175 

8 

II. 2 

4    6    6.2 

12   27.7 

5   32 

21.2 

18  22.9 

9.5830439 

0.1 19  0124 

O.I2I  3678 

28 

179 

10 

3^.7 

3  58  4X.0 

12   47-5 

5   13 

26.2 

19  35.1 

9.5894653 

0.X236334 

0.1258x17  ; 

29 

183 

5 

42.0 

3  51  41.8 

12   52.1 

4   53 

34.8 

20  15.8 

9-5956943 

0.127  9051 

0.129  9159 

30 

186 

54 

5.0 

3  45    8.5 

12   42.7 

4   32 

58.0 

20  56.2 

9.601  7124 

0.1 31  8466 

0.133  6991  ' 

31 

190 

36 

7.4 

3  39    0.5 

-  12   20.7 

+  4   II 

45-4 

-  21  27.7 

9.607  5046 

0-1354754 

0.137  1778 

Nov.    I 

194 

12 

14-3 

3  33  17-3 

II   47.4 

3   50 

5.2 

31    51.4 

9.6130592 

0.138  8081 

0.140  3680 

2 

197 

42 

50.0 

3  27  58.1 

II     4.1 

3  28 

4-7 

22     8.4 

9.618  3667 

0.141  8593 

0.1432837 

3 

201 

8 

18.2 

3  23    2.1 

10   12.2 

3     5 

50.3 

32   19.5 

9.623  4200 

0.1446428 

0.1459382 

1             4 

204 

29 

1.5 

3  18  28.3 

9   I3-0 

2   43 

27.4 

22   25.5 

9.6282137 

0.147  1714 

0.148  3438  1 

5 

207 

45 

21.7 

3  X4  >5.6 

-    8     7.8 

+  2   21 

0.7 

—  22  27.2 

9.6327441 

0.1494566 

0.150  5112  1 

6 

210 

57 

39-5 

3  xo  23.3 

6   57.7 

I    58 

34-3 

22  23.1 

9,637  0086 

0.151  5089 

0.152  4508 

7 

214 

6 

14.8 

3     6  50.4 

5   43.8 

I    36 

11.6 

82   19' 8 

9.641  0054 

0.153  3379 

0.154  1713 

8 

217 

II 

26.5 

3     3  36.0 

4   27.2 

I    13 

55-7 

22    11^ 

9-644  7336 

0.154  9518 

0.1556805 

9 

220 

13 

32.7 

3    0  39.4 

3     8.8 

0   51 

49.1 

22      1.2 

9.648  1929 

0.1563584 

0.1569864 

1           '0 

223 

12 

50.9 

2  57  59.7 

-    I    49-5 

+  0   29 

54.1 

-21   48.5 

9.651  3837 

0.157  5651 

0.1580950 

!       " 

226 

9 

37-5 

2  55  36.1 

—    0   30.1 

+  0     8 

12.7 

21   34.0 

9.654  3064 

0.158  5770 

0.159  01 18 

1       12 

229 

4 

8.4 

2  53  28.2 

+    0  48.5 

-0   13 

13.3 

21    17.9 

9.6569617 

0.1594000 

0.1597422 

1       13 

231 

56 

38.9 

2  51  35.2 

2      5.8 

0   34 

22.5 

21      0.3 

9.659  3506 

0.1600389 

0.1602904 

1           M 

234 

47 

23.6 

2  49  56.6 

3   21.0 

0   55 

13-5 

20  41.4 

9.661  4740 

0.1604973 

0.1606599  1 

!            '3 

237 

36 

36.7 

2  48  32.0 

+    4    33.6 

-I    15 

45.0 

—  20   21.4 

9-6633331 

0.1607786 

0.1608537 

16 

240 

24 

32  0 

2  47  20.9 

-t-    5   42.9 

-I    35 

55-9 

—  20     0.2 

9.664  9288 

0.1608856 

0.1608744 
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MERCURY. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

t             n 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

0 

, 

n 

Of" 

0 

, 

rr 

r         » 

Nov.  1 6 

240 

24 

32.0 

a  47  20.9 

+    5 

42.9 

-  I 

35 

55-9 

—  ao    o.a 

9.664  9288 

0.1608856 

0.160  8744 

I? 

243 

II 

22.9 

2  46  23.0 

6 

48.6 

I 

55 

45.1 

19  37.9 

9.666  2618 

0.1608204 

0.1607237 

I8 

245 

.57 

22.3 

2  45   38.0 

7 

50".  I 

2 

15 

11.5 

19  14.6 

9-667  3331 

0.1605845 

0.160  4028 

19 

248 

42 

43-1 

a  45    5.6 

8 

46.9 

2 

34 

14. 1 

18  50.3 

9.668  1434 

0.160  1787 

0.1 59  9122 

20 

251 

27 

37.7 

2  44  45.6 

9 

38.7 

2 

52 

51.8 

18  34.9 

9.668  6932 

0.1596034 

0.159  2521 

21 

254 

12 

18.5 

2  44  38.0 

+  10 

25.1 

-3 

II 

3.6 

-  17  58.4 

9.668  9826 

0.1588583 

0.158  4220 

22 

256  36 

57.8 

2  44  42.6 

II 

5.6 

28 

48.3 

17  30.8 

9.669  01 19 

0.1579430 

0.157  4210 

23 

259 

41 

47.8 

a  44  59.4 

II 

40.1 

46 

4.8 

17    a.0 

9.6687813 

0.1568559 

0.1562475 

24 

262 

27 

0.7 

2  45  28.4 

12 

8.2 

2 

52.0 

16  3X.9 

9.6682906 

0.1555954 

0.1548994 

25 

265 

12 

48.7 

2  46    9.7 

12 

29.6 

19 

8.3 

z6    0.4 

9.667  5394 

0.154  1590 

0.1533739 

26 

267 

59 

24.2 

2  47    3.4 

+  12 

44.1 

-4 

34 

52.2 

-  15  27-3 

9.666  5273 

0.1525437 

O.1516681 

27 

270 

46 

59-7 

a  48    9-7 

12 

51.4 

50 

2.3 

14  53.5 

9.665  2535 

0.1507464 

0.1497782 

28 

273 

35 

47^9 

2  49  38.8 

12 

513 

4 

36-7 

14  15.9 

9.663  7173 

0.1487630 

0.147  7001 

29 

276 

26 

1.7 

a  51    i.o 

12 

43.7 

18 

33.4 

13  37.a 

9.661  9178 

0.1465887 

0.1454284 

30 

279 

17 

54.3 

a  5a  46-6 

12 

28.5 

31 

50.4 

la  56.3 

9.659  8542 

0.144  2186 

0.1429584 

Dec.    I 

282 

II 

39-4 

a  54  45-9 

+  12 

5.6 

-  5 

44 

25.2 

—  xa  ia.9 

9-657  5254 

O.14I  6469 

0.1402833 

2 

285 

7 

30.9 

a  56  59.4 

^ 

34.8 

56 

15.2 

11  a6.7 

9.654  9303 

0.1388668 

0.1373964 

3 

288 

5 

43.2 

a  59  27.6 

10 

56.2 

6 

7 

17.6 

10  37.5 

9.652  0680 

0.135  8712 

0.1342902 

4 

291 

6 

31.2 

3     2  XI.I 

10 

9.9 

6 

17 

29.2 

9  45.0 

9.648  9379 

0.1326524 

0.1309566 

5 

294 

10 

10.5 

3    5  xo.a 

9 

16.1 

6 

26 

46.4 

8  48.8 

9-645  5393 

0.129  2017 

0.1273863 

6 

297 

16 

57-1 

3    8a^6 

+   8 

14.9 

-6 

35 

5-4 

-   7  48.6 

9.641  8718 

0.1255093 

0.1235693 

7 

300 

27 

7.5 

3  II  58.1 

7 

6.6 

6 

42 

22.1 

6  43.9 

9-637  9356 

O.I2I  5650 

O.I  19  4950 

8 

303 

40 

59.2 

3  15  48.3 

5 

51.7 

6 

48 

31.7 

5  34.4 

9.633  7314 

0.1 17  3578 

0.115  1518 

9 

306 

58 

50.2 

3  X9  56-9 

4 

30-7 

6 

53 

29.1 

4  19.6 

9.629  2607 

O.II28755 

0.1 10  5272 

10 

310 

20 

59.3 

3  a4  a4.5 

3 

4.2 

6 

57 

8.9 

a  59.0 

9.624  5259 

0.108  1052 

0.1056076 

II 

313 

47 

45.8 

3  29  11.9 

+    I 

33.2 

-6 

59 

25.1 

-    1  3a.a 

9.619  5306 

0.1030328 

0.1003788 

12 

317 

19 

29.9 

3  34  19.8 

-   0 

1.3 

7 

0 

II. I 

+   0    1.3 

9.614  2797 

0.097  6436 

0.094  825Z 

13 

320 

56 

32.4 

3  39  48.8 

I 

38.2 

6 

59 

20.0 

I  4a.  I 

9.608  7800 

0.091  9215 

0.088  9309 

14 

324 

39 

14.8 

3  45  39.6 

3 

16.0 

6 

56 

44.4 

3  30.5 

9.603  0402 

0.085  8509 

0.082  6791 

15 

328 

27 

59.1 

3  51  53.6 

4 

53.0 

6 

52 

16.4 

5  a6.9 

9.597  0716 

0.0794134 

0.0760515 

16 

332 

23 

7.5 

3  58  a8.o 

-   6 

27.4 

-6 

45 

47.7 

+   7  31.8 

9.5908884 

0.072  5912 

0.069  0301 

17 

336 

25 

2.6 

4    5  a5.9 

7 

57.0 

6 

37 

9.9 

9  45-3 

9.584  5082 

0.065  3659 

0.061  5963 

18 

340 

34 

6.8 

4  la  46.a 

9 

19.5 

6 

26 

14.3 

la    7.4 
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23 

352     8 

51.9 

I  35  19.9 

0   39-3 

3 

22 

24,1 

0  36.9 

9.861  5183 

0.062  1358 

0.064  7557 

25 

355   19 

34.3 

1  35  22.6 

0   58.6 

3 

20 

51.6 

0  55.5 

9.861  4042 

0.067  3483 

0.0699139 

27 

358   30 

22.1 

X  35  25.4 

I    17.2 

3 

18 

42.0 

X  14.0 

9.861  2837 

0.072  4525 

0.0749643 

29 

I   41 

15.5 

I  35  28.2 

I    34-8 

3 

15 

55.7 

I  32.2 

9.861  1571 

0.077  4495 

0.079  9082 

July    I 

4   52 

14.6 

X  35  3X.0 

-I   51.3 

-3 

12 

33-1 

+  x  50.2 

9.861  0247 

0.082  3404 

0.084  7463 
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VENUS.                                                                        ■■ 

I 

GREENWICH  MEAN  NOON.                                                                       ' 

Date. 

Heliocentric 

Longitude. 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme* 
diate  Date. 

0 

. 

»f 

0     .     „ 

, 

0       »        •• 

—    - 

July     I 

4 

52 

14.6 

I  35  31.0 

-I  51.3 

-3   12   33.1 

+  X  50.2 

9.861  0247 

0.082  3404 

0.084  7463 

3 

8 

3 

19.4 

I  35  33-9 

2     6.5 

3     8   34.8 

2    8.0 

9.860  8871 

0.087  '261 

0.089  4799 

5 

II 

14 

30.0 

I  35  36.8 

2  20.1 

3     4      1-4 

2  25.3 

9.860  7446 

0.091  8079 

0.094  1 104 

7 

14 

25 

46.5 

I  35  39.8 

2  31-9 

2   58   53-8 

2  42.2 

9.860  5976 

0.096  3878 

0.098  6403 

9 

17 

37 

9.1 

I  35  4a-8 

2  41.9 

2    53   12.7 

2  58.7 

9.860  4466 

0.100  8681 

0.103  0716 

II 

20 

48 

37.8 

I  35  45-9 

-  2  49.9 

-2   46   59.2 

+  3  X4.6 

9.860  2920 

0.105  2510 

0.1074067 

13 

24 

0 

12.6 

1  35  49.0 

255.8 

2   40   14.4 

3  30.0 

9.860  1344 

0.1095388 

O.I116475 

15 

27 

II 

53.6 

I  35  5«.x 

2  59-5 

2    32   59-5 

3  44.7 

9.859  9742 

0.I137332 

0.1157960 

17 

30 

23 

41.0 

I  35  55-3 

3    i.o 

2   25    15.7 

3  58.8 

9.859  81 19 

0.1 17  8362 

0.1 19  8540 

19 

33 

35 

34.7 

I  35  58.5 

3    0.2 

2    17     4-5 

4    12.2 

9.859  6480 

O.I2I  8496 

0.1238232 

ai 

36 

47 

34.9 

I  36    1.8 

-2  57.2 

-2     8   27.3 

+  4  24.8 

9.859  4829 

0.1257749 

0.1277048 

23 

39 

59 

41.7 

I  36    5-» 

2  52.0 

I    59   25.6 

4  36.6 

9-859  3173 

O.I29613I 

0.1314999 

25 

43 

II 

55.2 

1  36    8.4 

2  44.6 

I    50     1.2 

4  47-6 

9.859  1516 

0-1333653 

0.135  2091 

27 

46 

24 

15.4 

z  36  1 1.8 

2  35.1 

I    40   15.7 

4  57.7 

9.858  9864 

0.137  0316 

0.1388328 

29 

49 

36 

42.3 

I  36  15-2 

2  23.7 

I    30   10.9 

5     6.9 

9.858  8222 

0.140  6129 

0.142  3718 

31 

52 

49 

16.2 

I  36  18.7 

-2   10.5 

-I    19  48.7 

+  5  X5.1 

9.858  6595 

0.144  1095 

0.1458262 

Aug.  2 

56 

I 

57-1 

I   36  22.2 

I   55.7 

I       9    II.O 

5  22.3 

9.858  4987 

0.147  5219 

0. 149  1966 

4 

59 

14 

45.0 

1    36  25.7 

I    39.3 

0   58   19.8 

5  28.6 

9.858  3405 

0.1508507 

0.1524844 

6 

62 

27 

39.9 

I  36  29-3 

I  21.7 

0  47   17. 1 

5  33.8 

9.858  1853 

0.1540977 

0.1556908 

8 

65 

40 

42.0 

I    36  32.9 

I      3.1 

0   36     5.0 

5  38.0 

9.858  0337 

0.157  2639 

0.158  8172 

lO 

68 

53 

51.4 

I   36  36.5 

-043.7 

-0  24  45.6 

+  5  4X.I 

9.857  8860 

0.160  3510 

0. 161  8656 

12 

72 

7 

8.0 

I  36  40.I 

0  23.7 

0   13  21. 1 

5  43.1 

9.857  7428 

0.1633610 

0.1648375 

M 

75 

20 

31.8 

I  3643.7 

-0     3.4 

-0     I   53.6 

5  44-0 

9.857  6045 

0.1662952 

0.1677342 

i6 

78 

34 

2.7 

I  36  47.3 

+  0  17.0 

+  0     9  34.7 

5  43.8 

9.857  4717 

0.169  1548 

0.1705570 

i8 

81 

47 

40.8 

I  36  50.8 

037.2 

0   21      1.6 

5  42-6 

9.857  3446 

O.171  9410 

0.173  3070 

ao 

85 

I 

26.1 

X  36  54.4 

+  0  56.9 

+  0   32   24.9 

+  5  40-3 

9.857  2237 

0.174  6551 

0.1759854 

22 

88 

15 

18.4 

I  36  57.9 

I   15.9 

0  43  42.3 

536.8 

9.857  1095 

0.1772980 

0.1785929 

24 

91 

29 

17-5 

1  37    1.3 

I  33-9 

0   54   51.8 

5  32.3 

9.857  0023 

a  1 79  8702 

0.181  1298 

26 

94 

43 

23.4 

I  37    4.6 

I  50.8 

I      5   51.1 

5  a6.7 

9.S56  9024 

0.182  3717 

0.183  5960 

28 

97 

57 

35.9 

I  37    7.8 

2    6.2 

I    16   38.1 

5  90.0 

9.856  8101 

0.1848028 

0.1859920 

30 

lOI 

II 

54-7 

I  37  10.9 

+  2  20.0 

+  I    27   10.7 

+  5  X2.3 

9.856  7258 

0.187  '638 

0.188  3181 

Sept.  I 

104 

26 

19.6 

1  37  13.9 

2  32.1 

I    37  26.8 

•       5    3.5 

9.856  6498 

0.1894550 

0.190  5746 

3 

107 

40 

50.3 

I  37  16.7 

2  42.2 

I   47   24.4 

4  53.8 

9.856  5823 

0.191  6770 

0.1927624 

5 

no 

55 

26.5 

I  37  19.3 

2  50.3 

I   57     1.6 

4  43>i 

9.856  5236 

0.193  8309 

0.1948827 

7 

114 

10 

7.8 

X  37  2X.8 

2  56.1 

2     6    16.4 

4  3X.5 

9.856  4737 

0.195  9180 

0.1969368 

9 

H7 

24 

53.8 

X  37  24.1 

+  2  59-7 

+  2    15     7-1 

+  4  18.9 

9.856  4329 

0-1979393 

0.1989256 

II 

120 

39 

44.1 

X  37  26.1 

3    1.0 

2   23   31.8 

4     5.5 

9.8564013 

0. 199  8960 

0.200  8506 

13 

123 

54 

38.1 

I  37  27.8 

3    0.0 

2    31   28.9 

3  5X.4 

9.856  3791 

0.201  7895 

0.202  7129 

15 

127 

9 

35-4 

1   37  29.3 

2  56.6 

2   38   56.9 

3  36.5 

9.856  3663 

0.203  6210 

0.2045139 

17 

130 

24 

35-4 

I  37  30.5 

2  51.0 

2   45   54.4 

3  20.8 

9.856  3629 

0.205  3916 

0.206  2544 

19 

133 

39 

37-5 

X  37  31.4 

+  2  43-2 

+  2   52    19.9 

+  3     4.5 

9.856  3689 

0.207  1024 

0.207  9356  , 

21 

136 

54 

41.1 

I  37  32.0 

2  33.3 

2   58   12.1 

2  47-6 

9.856  3844 

0.208  7540 

0.209  5578 

23 

140 

9 

45.6 

I  37  32-3 

2  21.5 

3      3   29.9 

2   30.1 

9.856  4093 

0.2103469 

0.2II  1213 

25 

143 

24 

50.3 

I  37  32.3 

2    7-8 

3     8    12.3 

2    12.2 

9.856  4435 

0.211  8810 

0.212  6260 

27 

146 

39 

54.6 

I  37  31-9 

I  52.4 

3    12    18.4 

I    53.8 

9.856  4868 

0.2133562 

0.214  0718 

29 

149 

54 

57.8 

I  37  31.  X 

+  I  35.6 

+  3    15   47-3 

+  x  35.1 

9.856  5392 

0.214  7728 

0.2154592 

Oct.    I 

153 

9 

59.2 

I  37  30.0 

+  I  17.6 

+  3    18    38.5 

-l-I    16.1 

g.856  6005 

0.216  1311 

0.2167887 
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V] 

EN 
H 

US. 

GREENWIC 

MEAl 

'ntric 
ide. 

^  NOON. 

• 

Date. 

Heliocentric 

Loncitude, 

Mean  Eqoinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Helioce 
Latitu 

Daily 
Motion. 

logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

0       t 

M 

0     ,       .> 

, 

M 

0 

. 

» 

,      n 

Oct.    I 

153     9 

59.2 

I  37  30.0 

+  1 

17.6 

+  3 

18 

38.5 

+  1    16.1 

9.856  6005 

0.216  13II 

0.216  7887 

3 

156   24 

58.0 

I  37  a8.6 

0 

58.6 

3 

20 

51.4 

0   56.8 

9.856  6704 

0.217  4320 

0.218  0610 

5 

159   39 

53-5 

I  37  26.8 

0 

38.9 

3 

22 

25.6 

0  37.4 

9.856  7488 

0.218  6759 

0.2192768 

7 

162   54 

♦5-1 

1  37  «4-7 

+  0 

18.7 

3 

23 

20.8 

+  0   17.9 

9.856  8354 

0.2198638 

0.2204371 

9 

166     9 

32.1 

I  37  aa.a 

—  0 

1.8 

3 

23 

37.0 

-0    X.7 

9.856  9299 

0.220  9967 

0.221  5428 

II 

169   24 

13.8 

I  37  J9.4 

-0 

22.3 

+  3 

23 

14.1 

—  0  ax.a 

9.857  0319 

0.222  0756 

0.222  5953 

13 

172    38 

49.6 

I  37  x6.a 

0 

42.4 

3 

22 

12.2 

0  40.6 

9.857  1412 

0.223  1019 

0.223  5956 

15 

175   53 

18.7 

I  37  «.8 

I 

1.9 

3 

20 

31.6 

0  S9-9 

9.857  2574 

0.224  0766 

0.224  5450 

17 

179     7 

40.6 

X  37    9.0 

I 

20.7 

3 

18 

12.6 

X  18.9 

9.857  3802 

0.225  0008 

0.225  4442 

19 

182    21 

54-7 

1  37    5.0 

I 

38.5 

3 

15 

15.8 

I  37.7 

9.857  5091 

0.225  8752 

0.2262940 

21 

185   36 

0.5 

I  37    0.7 

-I 

54-9 

+  3 

II 

41.9 

-  X  36.x 

9.857  6437 

0.2267005 

0.227  0948 

23 

188   49 

57.5 

X  36  56.a 

2 

9.9 

3 

7 

31.6 

%  14.1 

9.857  7835 

0.227  4769 

0.227  8467 

■  25 

192      3 

45.2 

X  36  51.4 

2 

23-3 

3 

2 

45.8 

8  3X.6 

9.857  9282 

0.228  2043 

0.228  5496 

27 

195   17 

233 

X  36  46.5 

2 

34.8 

2 

57 

25.4 

3  48.6 

9.858  0773 

0.228  8826 

0.229  2033 

29 

198   30 

51-3 

I  36  41.4 

2 

44-4 

2 

51 

31.6 

3    5.0 

9.858  2302 

0.229  5118 

0.229  8081 

31 

201    44 

8.9 

I  36  36.2 

-2 

51.8 

+  2 

45 

5.5 

—  3  ao-8 

9.858  3865 

0.230  0922 

0.230  3642 

Nov.  2 

204   57 

16.0 

I  36  30.8 

2 

57.1 

2 

38 

8.5 

3  35.9 

9.858  5457 

0.2306241 

0.2308721 

4 

208    10 

12.3 

I  36  85.4 

3 

0.2 

2 

30 

41.9 

3  50.4 

9.858  7073 

0.231  1082 

0.231  3325 

6 

211    22 

57-7 

X  36  90.0 

3 

I.O 

2 

22 

47-3 

4    4-0 

9.858  8707 

0.231  5451 

0.231  7461 

8 

214   35 

32.0 

X  36  14-4 

2 

59-5 

2 

14 

26.2 

4  X6.8 

9.859  0355 

0.231  9356 

0.232  1 1 38 

lO 

217   47 

55.3 

X  36    8.9 

-2 

55.8 

+  2 

5 

40.2 

-4  aB.8 

9.859  20 II 

0.232  2807 

0.2324364 

12 

221     0 

7.6 

I  36    3-5 

2 

49-9 

I 

56 

31. 1 

4  40.0 

9.859  3670 

0.232  5810 

0.2327147 

14 

224     12 

9.0 

X  35  58.0 

2 

41.8 

I 

47 

0.6 

4  50.2 

9.859  5328 

0.232  8377 

0.232  9501 

i6 

227    23 

59.6 

X  35  5a.7 

2 

31.8 

I 

37 

10.5 

4  59.5 

9.859  6978 

0.2330519 

0.233  1431 

i8 

230   35 

39.6 

X  35  47.4 

2 

19.9 

I 

27 

2.8 

5     7.9 

9.859  8616 

0.233  2238 

0.233  2942 

20 

233   47 

9.2 

X  35  42.3 

-2 

6.2 

+  I 

16 

39-3 

-  5  X5.3 

9.8600236 

0.233  3543 

0.233  4038 

22 

236  58 

28.8 

X  35  37.4 

I 

51.0 

I 

6 

2.0 

5  21.7 

9.860  1834 

0.233  4428 

0.2334713 

24 

240     9 

38.6 

X  35  32.6 

I 

34.5 

0 

55 

12.9 

5  27-1 

9.860  3404 

0.233  4892 

0.233  4965 

26 

243  20 

39.0 

I  35  28.0 

I 

16.8 

0 

44 

14. 1 

5  3X.5 

9.860  4942 

0-233  4933 

0.233  4794 

28 

246   31 

30.4 

X  35  23.6 

0 

58.1 

0 

33 

7.6 

5  34.8 

9.860  6443 

0.233  4549 

0.2334198 

30 

249  42 

133 

I  35  19.5 

-0 

38.7 

+  0 

21 

55-4 

-  5  37.1 

9.860  7903 

0.233  3741 

0.233  3177 

Dec.    2 

252   52 

48.2 

I  35  X5.6 

-0 

18.9 

+  0 

10 

39.6 

5  38.4 

9.8609317 

0.233  2507 

0.233  1732 

4 

256     3 

15.5 

X  35  X1.9 

+  0 

I.I 

-0 

0 

37-7 

5  38.6 

9.861  0680 

0.2330851 

0.232  9865 

6 

259   13 

35.8 

X  35    8.6 

0 

21. 1 

0 

II 

54-5 

5  37.8 

9.861  1989 

0.232  8775 

0.2327582 

8 

262   23 

49.7 

X  35     5.5 

0 

40.9 

0 

23 

8.8 

5  36.0 

9.861  3240 

0.232  6286 

0.232  4888 

10 

265   33 

57.6 

X  35    2.7 

+  I 

0.1 

—  0 

34 

18.4 

-  5  ^.2 

9.861  4429 

0.232  3388 

0.232  1787 

12 

268  44 

0.2 

X  35    0.2 

18.6 

0 

45 

21.3 

5  29.4 

9.861  5552 

0.2320086 

0.231  8286 

14 

271    53 

58.0 

X  34  58.0 

36.1 

0 

56 

15.6 

5  24.6 

9.861  6606 

0.231  6388 

0.231  4394 

16 

275     3 

51.6 

I  34  56.0 

52.4 

6 

59.3 

5x8.8 

9.861  7587 

0.231  2304 

0.231  0118 

18 

278    13 

41.7 

I  34  54.3 

7-4 

17 

30.5 

5xa.x 

9.861  8494 

0.230  7835 

0.230  5455 

20 

281   23 

28.8 

X  34  53-0 

+  2 

20.8 

-  I 

27 

47.2 

-5     4.4 

9.861  9323 

0.230  2977 

0.2300401 

22 

284    33 

13.4 

I  34  51-9 

32-5 

37 

47-7 

4  55.8 

9.862  0071 

0.229  7728 

0.229  4956 

24 

287   42 

56.1 

X  34  5X.I 

2 

42.3 

47 

30.2 

4  46.3 

9.862  0737 

0.229  2084 

0.228  9111 

26 

290   52 

37.6 

X  34  50.6 

2 

50.1 

56 

52.8 

4  36.0 

9.862  1319 

0.228  6038 

0.228  2863 

28 

294     2 

18.4 

X  34  50.4 

2 

55.9 

5 

54.0 

4  24.9 

9.862  1814 

0.2279585 

0.2276203 

30 

297    II 

58.9 

I  34  50.4 

-f2 

59.5 

-2 

14 

32.1 

-4  X3.0 

9.862  2222 

0.227  2717 

0.2269127 

32 

300  21 

39-7 

X  34  50.6 

I 

+  3 

1.0 

-2 

22 

45.6 

-4     0.3 

9.862  2541 

0.226  5435 

0.226  1640 
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MARS. 

[ 

GREENWICH 

MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion.  . 

Reduction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance          1 
from  Earth—                   | 

At  Date. 

At  Interme- 
diate Date. 

0.0004304 

Jan.    o 

0 
58 

II 

31.7 

•            n 
3a    39.71 

+  17.2 

0       ' 
+  0    18 

0.8 

+  1    2.15 

0.1746955 

9-9964599 

2 

59 

16 

24.4 

3a    aa.97 

19. 1 

0    20 

4-7 

1     1.77 

0.1754509 

0.004  3765 

0.008  2984  . 

4 

60 

21 

3.6 

33    16.24 

21.0 

0    22 

7.7 

I     1.28 

0.1762062 

0.012  1961 

0.0160695 

6 

61 

25 

29.4 

3a       9.54 

22.8 

0    24 

9.8 

I    0.82 

0.176  9612 

0.019  9187 

0.0237439 

8 

62 

29 

41.8 

3a    2.86 

24.6 

0    26 

II. 0 

I    0.36 

0.177  7157 

0.027  5448 

0.031  3214  . 

lO 

63 

33 

40.9 

31  56-30 

+  26.4 

+  0    28 

"•3 

+  0  59.88 

0.1784693 

0.035  0737 

0.0388018 

12 

64 

37 

26.6 

31  49.58 

28.1 

0    30 

10.5 

0  59.36 

0.179  2218 

0.042  5056 

0.046  1849  1 

M 

65 

40 

59-3 

31  43.01 

29.8 

0    32 

8.7 

0  58.84 

0.1799730 

0.049  8398 

0.0534701    ' 

i6 

66 

44 

18.8 

3x  36.49 

31.4 

0   34 

5.9 

0  58.30 

0.1807226 

0.057  0758 

0.060  6570  ' 

'   '18 

67 

47 

25-3 

31  30.00 

33.0 

0   36 

1.9 

0  57.74 

0.181  4703 

0.064  2138 

0.067  7463  1 

20 

68 

50 

18.9 

31  33.54 

+  34.5 

+  0   37 

56.8 

+  0  57.18 

0.182  2159 

0.071  2545 

0.074  7385 

22 

69 

52 

59-5 

31   17.12 

36.0 

0   39 

50.6 

0  56.59 

0.1829592 

0.078  1986 

0.081  6349 

24 

70 

55 

27.4 

31  10.76 

37.4 

0   41 

43.2 

0  56.00 

0.1836999 

0.085  0477 

0.088  4374 

26 

71 

57 

42.6 

31     4.44 

38.8 

0   43 

34.6 

0  55-39 

0.1844378 

0.091  8041 

0.095  M79 

28 

72 

59 

45-2 

30  58,16 

40.1 

0   45 

24.8 

0  54.77 

0.185  1727 

0.098  4692 

o.ioi  7680 

30 

74 

I 

35-3 

30  51.94 

+  41.4 

+  0  47 

X3.7 

+  0  54.13 

0.1859044 

0.1050445 

0.108  2988 

Feb.    I 

75 

3 

13.0 

30  45.76 

42.6 

0   49 

1-3 

0  53.48 

0.1866327 

O.III  5311 

0.1147415 

3 

76 

4 

38.4 

30  39.64 

43.7 

0   50 

47.7 

0  52.83 

0-1873573 

0.1 17  9300 

0.121  0967 

5 

77 

5 

51.6 

30  33.59 

44.8 

0   52 

32.7 

0  52.17 

0.1880780 

0.124  24I& 

0.1273653 

7 

78 

6 

52.8 

30  27.57 

45.8 

0   54 

16.3 

0  51.50 

0.188  7946 

O.I 30  467 1 

0.1335473 

9 

79 

7 

41.9 

30  21.59 

+  46.8 

+  0   55 

58.6 

+  0  50.81 

0. 189  5070 

0.1366059 

0.1396429  ' 

II 

80 

8 

19.2 

30  15.67 

47.7 

0   57 

39-6 

0  50.11 

0.190  2149 

0.142  6582 

0.145  6518  ' 

13 

81 

8 

44-7 

30    9.83 

48.6 

0   59 

19. 1 

0  49.41 

0.190  9182 

0. 148  6239 

0.151  5745 

15 

82 

8 

58.7 

30    4.06 

49.4 

I      0 

57-2 

0  48.70 

0.191  6167 

0.1545037 

0.157  4115 

17 

83 

9 

I.I 

39  58.34 

50.1 

I      2 

33-9 

0  47.98 

0.192  3101 

0.160  2978 

0.163  1629 

19 

84 

8 

52.1 

29  52-69 

+  50.7 

•f  I      4 

9.1 

+  0  47.25 

0.1929984 

0.166  0071 

0.168  8307  1 

21 

85 

8 

31.9 

29  47.10 

51-3 

I      5 

42.9 

0  46.52 

0.193  6812 

0.1716336 

0.1744159  ' 

23 

86 

8 

0.6 

39  41.56 

51.8 

I     7 

15.2 

0  45.78 

0.1943586 

0.1771779 

0.179  9199 

25 

87 

7 

l8.2 

29  36.08 

52.3 

I     8 

46.0 

0  45.03 

0.1950303 

0.182  6421 

0.185  3449  ' 

27 

88 

6 

24.9 

29  30.67 

52.7 

I    10 

15-3 

0  44.28 

0.195  6961 

0.1880282 

0.190  6919  1 

Mar.  I 

89 

5 

21.0 

39  35.33 

+  53.0 

+  I    II 

43-1 

+  0  43.53 

0.1963559 

0.1933363 

0.1959616  ' 

3 

90 

4 

6.4 

29  20.06 

53.3 

I    13 

9.4 

0  43.75 

0.1970095 

0.1985678 

0.20 1  1550 

5 

91 

2 

41.3 

29  14.85 

53-5 

I    14 

34-2 

0  41.99 

0.1976568 

0.203  7234 

0.2062731 

7 

92 

I 

5.8 

29  9.71 

53-7 

I    15 

57-4 

0  41.21 

0. 198  2976 

0.208  8041 

0.211  3163  1 

9 

92 

59 

20.2 

39  4.65 

53.8 

I    17 

19.0 

0  40.43 

0.1989319 

0.213  8098 

0.2162846  1 

II 

93 

57 

24.4 

28  59.64 

+  53.8 

+  1    18 

39.1 

+  0  39.65 

0-1995595 

0.2187406 

0.221  1779  ' 

13 

94 

55 

18.8 

38  54.70 

53.8 

I    19 

57.6 

0  38.87 

0.200  1802 

0.223  5964 

0.2259961 

15 

95 

53 

3-3 

28  49.84 

53.7 

I   21 

14.5 

0  38.08 

0.2007938 

0.228  3771 

0.230  7395  ' 

17 

96 

50 

38.2 

28  45.04 

53.5 

I    22 

29.9 

0  37.28 

0.201  4003 

0.2330834 

0.235  4088 

19 

97 

48 

3.6 

28  40.31 

53.3 

I    23 

43-7 

0  36.48 

0.201  9996 

0.237  7160 

0.2400056 

21 

98 

45 

19.5 

38  35.66 

+  53.0 

+  1    24 

55-9 

+  0  35.68 

0.202  5916 

0.242  2773 

0.2445312  1 

23 

99 

42 

26.3 

28  31.09 

52.7 

I   26 

6.4 

0  34.88 

0.203  1761 

0.2467674 

0.2489859 

25 

100 

39 

23.9 

28  26.58 

52.3 

I   27 

15-3 

0  34.07 

0.2037529 

0.251  1870 

0.253  3709 

27 

lOI 

36 

12.6 

28  22.14 

51.8 

I    28 

22.7 

0  33.27 

0.204  3220 

0.255  5379 

0.257  6883 

29 

102 

32 

52.5 

28  17.76 

51-3 

I   29 

28.5 

0  32.45 

0.204  8833 

0.2598219 

0.261  9386 

31 

103 

29 

23.7 

28  13.46 

+  50.8 

-I- 1    30 

32.6 

-1-0  31.65 

0.205  4367 

0.264  0387 

0.266  1225 

Apr.    2 

104 

25 

46.4 

28  9.23 

+  50-2 

+  1    31 

35.1 

+  0  30.84 

0.205  9821 

0.268  1898 

0.2702407 
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MARS. 

GREENWICH 

MEAN  NOON 

Date. 

Heliocentric 

Longitude. 

Mean  Bqainoz 

of  Date. 

Daily 

Reduction 

Heliocentric 

Daily 

Logarithm 
of 

Logarithm  of  Distance 
from  Earth— 

Motion. 

to 
Orbit. 

Latitude. 

Motion. 

Radius 
Vector. 

At  Date. 

At  Interme- 
diate Date. 

• 

. 

»• 

,      „ 

«f 

0      , 

" 

.              H 

Apr.     2 

104 

25 

46.4 

28    9.23 

+  50.2 

+  1    31 

35.1 

+  0  30.84 

0.2059821 

0.268  1898 

0.270  2407 

4 

105 

22 

0.8 

28    5*o8 

49.5 

I    32 

35.9 

0  30.0a 

0.206  5193 

0,272  2752 

0.274  2935 

6 

106 

18 

6.9 

a8    i.oi 

48.8 

I    33 

35-1 

0  29.20 

0.207  0483 

a  276  2956 

0.278  2815 

8 

107 

14 

4.9 

27  57.01 

48.0 

I    34 

32.7 

0  28.39 

0.207  5690 

0.280  25 1 1 

0.282  2044 

lO 

108 

9 

55.1 

27  53-09 

47.2 

I    35 

28.7 

0  27.57 

0.2080813 

0.284  1415 

0.286  0623 

12 

109 

5 

37-4 

27  49.24 

+  46.3 

+  1    36 

23.0 

+  0  26.75 

0.208  5851 

0.287  9670 

0.2898552 

14 

no 

I 

12. 1 

27  45.46 

45-4 

I    37 

15.7 

0  25.94 

0.209  0804 

0.291  7273 

0.293  5834 

i6 

no 

56 

39-3 

27  41.76 

44-5 

I    38 

6.7 

0  25.12 

0.209  5670 

0.2954235 

0.297  2477 

i8 

III 

51 

59.2 

27  38.14 

43.5 

I    38 

56.1 

0  24.30 

0.2100448 

0.299  0561 

0.3008489 

20 

112 

47 

11.9 

V  34.59 

42.5 

I   39 

43.9 

0  23.48 

0.210  5139 

a  302  6263 

0.304  3886 

22 

"3 

42 

17.6 

27  31.11 

+  41.4 

+  1   40 

30.0 

+  0  22.65 

0.2109740 

0.306  1357 

0.307  8675 

24 

114 

37 

16.4 

27  27.70 

40.3 

I   41 

14.5 

0  21.83 

0.2114252 

0.3095844 

0.3 n  2866 

26 

"5 

32 

8.4 

27  24.36 

39.1 

I   41 

57-4 

0   21.01 

0.21 1  8674 

0.3129740 

0.3146466 

28 

116 

26 

53-9 

27  21.10 

37-9 

I   42 

38.6 

0  20.19 

0.2I2  3005 

0.316  3047 

0.3179483 

30 

117 

21 

32.9 

27  17.91 

36.7 

I    43 

18.1 

0  19.38 

0.212  7244 

0-3195774 

0.321  1922 

May    2 

T18 

16 

5-7 

27  14.81 

+  35.4 

+  1    43 

56.1 

+  0  18.56 

0.213  1390 

0.322  7928 

0.324  3791 

4 

119 

10 

32.3 

27  ".79 

34.1 

I   44 

32.4 

0  17.74 

0.2I3  5444 

0.3259512 

0.327  5090 

6 

120 

4 

52.9 

27    8.84 

32.8 

I   45 

7-1 

0  16.92 

0.2139404 

0.329  0525 

0.330  58x9 

8 

120 

59 

7.6 

27    5-96 

31.4 

I    45 

40.1 

0  16.10 

0.214  3271 

0.3320969 

0.333  5974 

lO 

121 

53 

16.7 

27    3.14 

30.0 

I   46 

n.5  1     0  15.29 

0.2147043 

0.3350837 

0.336  5556 

12 

122 

47 

20.3 

27    0.40 

+  28.6 

+  1    46 

41.3  1  +0  14.48 

0.2150719 

0.3380133 

0.3394567 

14 

123 

41 

18.4 

26  57.74 

27.2 

I    47 

9.4  j     0  13.67 

0.215  4300 

0.3408859 

0.342  3012 

i6 

124 

35 

11.3 

26  55.16 

25.7 

I   47 

35.9  1     0  12.85 

0.2157785 

0.3437023 

0.3450896 

x8 

125 

28 

59.2 

26  52.66 

24.2 

I    48 

0.8       0  12.04 

0.216  1 174 

0.346  4632 

0.3478231 

20 

126 

22 

42.1 

26  50.24 

22.7 

I   48 

24.1        0  11.23 

0.2164465 

0.349  1697 

0.350  5025 

22 

127 

16 

20. 2 

2647.89 

+  21.2 

+  1    48 

45.8 

+  0  10.42 

0.2167659 

0.351  8220 

0.353  1285 

24 

128 

9 

53-7 

26  45.61 

19.6 

I   49 

5.8 

0    9.62 

0.217  0755 

0.354  4218 

0.3557019 

26 

129 

3 

22.7 

26  43.41 

18.0 

I   49 

24.2 

0    8.81 

0.217  3752 

0.3569689 

0.358  2232 

28 

129 

56 

47.3 

26  41.28 

16.5 

I    49 

41.1 

0    8.01 

0.217  6651 

0.3594646 

0.3606931 

30 

130 

50 

7.8 

26  39.22 

14.9 

I    49 

56.3 

0    7.20 

0.2179450 

0.361  9087 

0.363  11 17 

Jane  z 

131 

43 

24.2 

26  37.24 

+  13.3 

+  1    50 

9.9 

■h  0    6.40 

0.218  2150 

0.364  3022 

0.3654797 

132 

36 

36.8 

26  35.34 

II.6 

I    50 

21.9 

0    5.61 

0.218  4751 

0.3666446 

0.3677964 

133 

29 

45.6 

26  33.51 

10.0 

I    50 

32.3 

0    4-8i 

0.218  7252 

0.3689355 

0. 370  0620 

134 

22 

50.8 

26  31.74 

8.4 

I    50 

41.1 

0    4.02 

0.2189652 

0.371  1756 

0.372  2762 

135 

15 

52.6 

26  30.06 

6.8 

I    50 

48.4 

0    3.22 

0.219  195 1 

0.373  3640 

0.3744387 

136 

8 

51.2 

26  28.46 

+    5.1 

+  1    50 

54.0 

+  0    2.43 

0.219  4149 

0.375  5007 

0.3765500 

137 

I 

46.6 

26  26.94 

3-4 

I    50 

58.1 

0    1.64 

0.219  6246 

0.377  5867 

0.378  6108 

137 

54 

39.0 

26  25.48 

1.8 

I    5X 

0.6  I     0    0.85 

0.219  8242 

0.3796225 

0.3806218 

138 

47 

28.5 

26  24.09 

+    0.1 

1    51 

1-5 

+  0    ao7 

0.2200136 

0.381  6087 

0.3825833 

139 

40 

15.4 

26  22.78 

-    1-5 

I    51 

0.8 

—  0    0.71 

0.220  1928 

0.383  5457 

0.3844960 

140 

32 

59.7 

26  21.55 

-    3.0 

+  1    50 

58.6 

-0    1.49 

0.220  3618 

0.3854343 

0.386  3609 

23 

141 

25 

41.7 

26  20.39 

4.8 

I    50 

54.8 

0    2.27 

0.220  5205 

0.3872757 

0.388  1785 

25 

142 

18 

21.4 

26  19.31 

6.4 

I   50 

49.5 

0    3.05 

0.220  6690 

0.3890695 

0.3899488 

27 

M3 

ID 

59.0 

26  18.31 

8.1 

I    50 

42.6 

0    3.82 

0.220  8072 

0.3908164 

0.391  6725 

29 

144 

3 

34-7 

26  17.39 

9-7 

I    50 

34.2 

0    4.60 

0.2209351 

0.392  5170 

0.393  3498 

July    I 

144 

56 

8.6 

26  16.54 

-  ".3 

+  1    50 

24.2 

-0    5.38 

0.221  0527 

0.394  1709 

0.3949802 

145 

48 

40.9 

26  15.76 

-12.9 

+  1   50 

12.7 

—  0    6.15 

0.221  1600 

0.3957778 

0.3965635 

[Eph  xo] 
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MARS. 

1 

1 

GREENWICH  MEAN  NOON.                                                                         j 

Date. 

Heliocentric 

Longitude. 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 

from  Earth—                     | 

At  Date. 

At  Intcrme-    ! 
diate  Date. 

0 

. 

.      » 

» 

0      . 

n 

,      » 

July    I 

144 

56     8.6 

26  16.54 

-II.3 

+  1    50 

24.2 

-0    5.38 

0.221  0527 

0.394  1709 

0.394  9802   1 

3 

145 

48   40.9 

a6  15.76 

12.9 

I    50 

12.7 

0    6.15 

0.221  1600 

0.3957778 

0.396  5635  I 

5 

146 

41    II. 6 

a6  15.04 

14.5 

I    49 

59.6 

0    6.92 

0.221  2570 

0.397  3374 

0.398  0995 

7 

147 

33   4^-o 

a6  14.40 

16. 1 

I    49 

45.0 

0    7.68 

0-221  3437 

0.3988498 

0.399  5883  1 

9 

148 

26     9.2 

26  13.83 

.      17.6 

I    49 

28.9 

0    8,44 

0.221  4200 

0.400  3149 

0.401  0297  ( 

II 

149 

18   36.4 

26  13.34 

-19.2 

+  1   49 

II.2 

—  0    9.20 

0.221  4859 

a40i  7328 

0.402  4242 
0.403  7722 
0.405  0738 

13 

150 

II      2.7 

26  12.94 

20.7 

I    48 

52.0 

0    g.96 

0.221  5415 

0.403  1040 

15 

151 

3   28.2 

26  13.61 

22.2 

I   48 

31-3 

0  10.72 

0.221  5867 

0.404  4287 

17 

151 

55   53.1 

26  12.35 

23.7 

I    48 

9.1 

0  11.47 

0.221  6215 

0.405  7076 

0.406  3302 

19 

152 

48   17.6 

26  12.16 

25.1 

I   47 

45-5 

0  12.21 

0.221  6460 

0.406  9415 

0.407  5417 

21 

153 

40  41.8 

26  12.05 

-26.6 

+  1   47 

20.3 

-0  12.97 

0.221  6601 

0.408  1307 

0.408  7087 

23 

154 

33     5.9 

26   12.01 

28.0 

I   46 

53.6 

0  13.71 

0.221  6638 

0.409  2757 

0.4098318  I 

25 

155 

25   29.9 

26   12.04 

29.4 

I   46 

25.4. 

0  14.45 

0.221  6571 

0.410  3768 

0.4109107 

27 

156 

17   54.1 

26   12.15 

30.7 

I   45 

55.7 

0  15.21 

0.221  6400 

0.4114337 

0.4 1 1  9459 

29 

157 

10   18.6 

26   12.34 

32.1 

I   45 

24.6 

0  15.94 

0.221  6126 

0.4124473 

0.4129377 

31 

158 

2   43-5 

26   12.60 

-33.4 

+  1    44 

52.0 

-  0  16.68 

0.221  5749 

0.413  4171 

0.4138852 

Aug.    2 

158 

55     9.1 

26   12.94 

34.6 

I    44 

17.9 

0  17.41 

0.221  5268 

0.414  3421 

0.414  7878 

4 

159 

47   35-4 

26   13.36 

35.9 

I    43 

42.3 

0  18.13 

0.221  4683 

0.4152223 

0.4156457 

6 

160 

40     2.5 

26   13.85 

37-1 

I   43 

5.3 

0  18.86 

0.221  3993 

0.4160580 

0.4164589 

8 

161 

32   30.7 

26    14.40 

38.3 

I   42 

26.9 

0  19.60 

0.221  3199 

0.4168486 

0.4172272 

lO 

162 

25     0.1 

26   15.03 

-39.4 

+  1    41 

47.0 

—  0  2a  32 

0.221  2302 

0.417  5946 

0.417  9510 

12 

163 

17   30.9 

26    15.74 

40.5 

I    41 

5.6 

0  21.03 

0.221  1303 

0.418  2964 

0.418  6307 

14 

164 

10     3.1 

26    16.53 

41.6 

I    40 

22.8 

0  21.75 

0.221  0201 

0.418  9542 

0.419  2670 

i6 

165 

2   37-0 

26   17.39 

42.6 

I    39 

38.6 

0  22.46 

0.220  8995 

0.419  5690 

0.4198602 

i8 

165 

55    12.7 

26    18.31 

43.6 

I    38 

53.0 

0  23.17 

0.220  7687 

0.420  1408 

0.4204107 

20 

166 

47   50.3 

26    19.31 

-44-5 

+  1    38 

6.0 

—  0  23.88 

0.220  6276 

0.420  6701 

0.420  9189 

22 

167 

40   30.0 

26  20.38 

45-4 

I    37 

17-5 

0  24.58 

0,220  4762 

0.421  1571 

0.421  3850 

24 

168 

33    11.9 

26  21.53 

46.3 

I    36 

27.6 

0  25.28 

0.220  3146 

0.421  6023 

0.421  8090 

26 

169 

25   56.2 

26  22.77 

47.1 

I    35 

36.4 

0  25.98 

0.220  1428 

0.422  0052 

0.422  1908 

28 

170 

18  43.1 

26  24.09 

47.9 

I    34 

43.7 

0  26.66 

0.2199607 

0,422  3657 

0.422  5300 

30 

171 

II    32.7 

26  25.48 

-48.6 

+  1    33 

49.7 

-  0  27.36 

0.219  7685 

0.422  6834 

0.422  8261 

Sept.  I 

172 

4   25.0 

26   26.93 

49.3 

I    32 

54.2 

0  28.06 

0.2195662 

0.422  9579 

0.423  0789 

3 

172 

57   20.4 

26   28.46 

49.9 

I    31 

57-4 

028.74 

0.219  3537 

0.423  1890 

0.423  2883 

5 

173 

50   18.9 

26   30.06 

50.5 

I    30 

59-3 

0  29.42 

0.219  1311 

0.423  3768 

0.423  4542 

7 

174 

43   20.7 

26   31.73 

51. 1 

I    29 

59.7 

0  30.09 

0.218  8984 

0.423  5208 

0.423  5768 

9 

175 

36.  26.0 

26   33.48 

-51.6 

+  1    28 

58.9 

-  0  30.77 

0.2186557 

0.4236221 

0.423  6566 

II 

176 

29   34.8 

26   35.32 

52.0 

I    27 

56.7 

0  31.44 

0.218  4030 

0.423  6805 

0.4236937 

13 

177 

22  47.4 

a6  37.24 

52.4 

I    26 

53.1 

0  32.11 

0.218  1403 

0.423  6964 

0.4236885 

15 

178 

16     3.8 

26  39.24 

52.8 

I    25 

48.2 

0  32.77 

0.217  8677 

0.4236701 

0.4236413 

17 

179 

9   24.3 

26  41.31 

53.1 

I    24 

42.0 

0  33.42 

0.217  5851 

0.423  6022 

0.423  5528 

19 

180 

2   49.0 

26  43.44 

-53-3 

+  1    23 

34-5 

-  0  34.08 

0.217  2926 

0.423  4931 

0.423  4230 

21 

180 

56   18. 1 

26  45.64 

53.5 

I    22 

25.7 

0  34.74 

0.2 16  9903 

0.423  3427 

0.423  2522 

23 

181 

49   51-6 

26  47-92 

53.6 

I    21 

15-5 

0  35.38 

0.2166782 

0.423  1514 

0.423  0402 

25 

182 

43   29.8 

26  50.28 

53-7 

I    20 

4.1 

0  36.02 

0.216  3564 

0.422  9185 

0.422  7864 

27 

183 

37    12.8 

26  52.71 

53.8 

I    18 

51.5 

0  36.65 

0.216  0248 

0.422  6438 

0.422  4907 

29 

184 

31      0-7 

26  55.22 

-53.8 

+  1    17 

37-5 

-0  37-29 

0.2156836 

0.422  3270 

0.4221525 

Oct.    I 

185 

24    53-7 

26  57.81 

-53.7 

+  1    16 

22.3 

-  0  37.92 

0.215  3327 

0.421  9674 

0.421  7716 
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MARS. 

1 

GREENWICH 

MEAl 

jntric 
ide. 

^  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliocc 
Latitt 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

1 
At  Interme-   I 
diate  Date. 

0 

" 

,      „ 

" 

» 

" 

/       It 

Oct.     I 

185 

24 

53-7 

a6  37.81 

-53.7 

-hi 

16 

22.3 

-  0  37.9a 

0-215  3327 

0.421  9674 

0.421  7716 

3 

186 

18 

52.0 

27    0.47 

53.6 

15 

5.8 

0  38.54 

0.2149723 

0.421  5652 

0.421  3480  1 

5 

187 

12 

55.7 

27    3.ai 

53-4 

13 

48.1 

0  39.16 

0.214  6023 

0.421  1202 

0.4208818  1 

7 

188 

7 

4-9 

27    6.0a 

53.2 

12 

29.2 

0  39.77 

0.214  2229 

0.420  6329 

0:420  3733 

9 

189 

I 

19.8 

27    8.91 

52.9 

II 

9.0 

0  40.38 

0.2138340 

0.420  1031 

0.419  8226 

II 

189 

55 

40.6 

27  ".87 

-52.6 

+  1 

9 

47.6 

-0  40.98 

0.2134358 

0.419  5316 

0.419  2302 

13 

190 

50 

7-4 

27  14. 9X 

52.2 

8 

25.1 

0  41.58 

0.2130283 

0.418  9184 

0.418  5964 

15 

191 

44 

40.3 

27  i8.oa 

51.8 

7 

1.3 

0  42.17 

0.212  6115 

a4i8  2642 

0,4179218 

17 

192 

39 

19.5 

27  2I.2Z 

51-3 

5 

36.4 

0  42.75 

0.212  1855 

0.417  5692 

0.417  2066 

19 

193 

34 

5-2 

27  24.47 

50.7 

4 

10.3 

0  43.33 

0.21 1  7504 

0.416  8339 

0.4164512 

21 

194 

28 

57-5 

27  27.81 

-50.1 

+  1 

2 

43.0 

-  0  43.91 

0.211  3063 

0.4160584 

0.415  6553 

23 

195 

23 

56.5 

27  31.83 

49.5 

I 

14.6 

0  44.48 

0.2108532 

0.415  2420 

0.414  8186 

25 

196 

19 

2-5 

V  34-73 

,      48.8 

0 

59 

45.1 

0  45.05 

0.210  3912 

0.414  3850 

0.413  9410 

27 

197 

14 

15-5 

V  38.31 

48.0 

0 

58 

14.4 

0  45.60 

0.2099203 

0.4134865 

0.4130216 

29 

198 

9 

35.8 

27  41.95 

47.2 

0 

56 

42.7 

0  46.14 

0.2094407 

0.412  5463 

0.412  0605 

31 

199 

5 

3.4 

27  45.66 

-46.4 

+  0 

55 

9.9 

-  0  46.68 

0.208  9524 

0.41 1  5642 

0.41 1  0575 

Nov.    2 

200 

0 

38.5 

V7  49.45 

45-5 

0 

53 

36.0 

0  47.22 

0.208  4554 

0.410  5404 

0.410  0128 

4 

200 

56 

21.3 

«7  53.3a 

44-5 

0 

52 

I.O 

0  47-74 

0.207  9499 

0.409  4749 

0.408  9265 

6 

201 

52 

II.9 

27  57.27 

43-5 

0 

50 

25.0 

0  48.27 

0,207  4360 

0.408  3679 

0.407  7989 

8 

202 

48 

10.4 

28    X.29 

42.5 

0 

48 

47.9 

0  48.78 

0.2069138 

0.407  2197 

0.406  6304 

lO 

203 

44 

17.0 

28  5.38 

-41.4 

+  0 

47 

9.8 

-0  49.27 

0.206  3833 

0.406  031 1 

0.4054216 

12 

204 

40 

31.9 

28    9-54 

40.2 

0 

45 

30.8 

0  49.77 

0.205  8446 

0.404  8021 

0.404  1727 

14 

205 

36 

55-2 

a8  13.77 

39.0 

0 

43 

50.7 

0  50.26 

0.205  2979 

0.403  5335 

0.402  8845  j 

i6 

206 

33 

27.0 

28  18.09 

37.8 

0 

42 

9.7 

0  50.74 

0.204  7432 

0.402  2258 

0.401  5573  1 

i8 

207 

30 

7.6 

28  22.49 

36.5 

0 

40 

27.8 

0  51.20 

0.204  1806 

0.400  8791 

0.400  1912 

20 

208 

26 

57.0 

28  26.96 

-35-2 

+  0 

38 

44.9 

-0  51.67 

0.2036103 

0.3994935 

0.3987859 

22 

209 

23 

55.4 

28  31.48 

33.8 

0 

37 

I.I 

0  52.12 

0.2030323 

0. 398  0684 

0.397  3409 

24 

210 

21 

2.9 

28  36.06 

32.4 

0 

35 

16.4 

0  52.55 

0.202  4468 

0.3966034 

0.395  8560 

26 

211 

18 

19.7 

28  40.72 

31.0 

0 

33 

30.9 

0  52.99 

0.201  8538 

0.3950987 

0-394  3314 

28 

212 

15 

45-9 

28  45.46 

29.5 

0 

31 

44.5 

0  53.41 

0.201  2535 

0-3935541 

0.3927667 

30 

213 

13 

21.6 

28  50.29 

-27.9 

+  0 

29 

57-2 

—  0  53.81 

0.200  6461 

0.391  9692 

0.391  1618 

Dec.    2 

214 

II 

7.1 

28  55.19 

26.4 

0 

28 

9.2 

0  54.21 

0.2000316 

0.3903445 

0.3895173 

4 

215 

9 

2.4 

29    0.14 

24.8 

0 

26 

20.4 

0  54.60 

0.199  4102 

0.3886802 

0.3878334 

6 

216 

7 

7.7 

29     5.J6 

23.2 

0 

24 

30.8 

0  54.98 

0.198  7819 

0.386  9768 

0.386  1 103 

8 

217 

5 

23.1 

29  10.25 

21.5 

0 

22 

40.5 

0  55.34 

0.198  1470 

0.3852342 

0.384  3486 

10 

218 

3 

48.8 

29  15.41 

-19.8 

+  0 

20 

49/4 

-  0  55.69 

0.1975055 

0.3834537 

0.382  5495 

12 

219 

2 

24.8 

29  2a  65 

18. 1 

0 

18 

57.6 

0  56.03 

0.1968576 

0.381  6360 

0.3807133 

14 

220 

I 

11.4 

29  25.96 

16.4 

0 

17 

5-2 

0  56.36 

0.1962035 

0.3797814 

0.3788405 

16 

221 

0 

8.7 

29  31.33 

14.6 

0 

15 

12.2 

0  56.68 

0.1955433 

0.3778906 

0.3769317 

18 

221 

59 

16.8 

29  36.76 

12.8 

0 

13 

18.5 

0  56.98 

0.1948772 

0.3759638 

0.3749866 

20 

222 

58 

35.8 

29  42.25 

-  II.O 

+  0 

II 

24.3 

-  0  57.26 

0.1942053 

0.3740003 

0.3730050 

22 

223 

58 

5.9 

29  47.81 

9.2 

0 

9 

29-5 

0  57.54 

0.1935277 

0.3720005 

0.3709868 

24 

224 

57 

47.2 

29  53.44 

7.3 

0 

7 

34-1 

0  57.80 

0.1928447 

0.3699638 

0.3689317 

26 

225 

57 

39.7 

29  59.12 

5.5 

0 

5 

38.2 

0  58.04 

0.192  1564 

0.367  8904 

0.3668399 

28 

226 

57 

43.7 

30    4.86 

3.6 

0 

3 

41.9 

0  58.27 

0.191  4629 

0.365  7803 

0.3647114 

30 

227 

57 

59.3 

30  10.66 

-    1.7 

+  0 

I 

45.2 

-0  58.48 

0.1907645 

0.3636335 

0.362  5466 

32 

228 

58 

26.5 

30  16.55 

+    0.2 

-0 

0 

12.0 

-0  58.68 

0.190  0614 

0.361  4508 

0.360  3461 
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JUPITER. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth — 

At  Date. 

At  Interme- 
diate Date. 

0           »             w 

.      ^ 

»r 

0      *        » 

t 

Jan.     2 

183    I    6.7 

4  3a.  55 

+  6.0 

+  I    18      2.5 

+  0.70 

0.736  3649 

0.732  1845 

0.729  5819  1 

6 

183  19  16.9 

4  3a.  5a 

5.7 

I    18      5.2 

0.67 

0.736  3841 

0.726  9623 

0.724  3287 

lO 

183    37   26.9 

4  3a.50 

5.4 

I    18      7.8 

0.63 

0.7364027 

0.721  6841 

0.719  0317 

14 

183   55   36.9 

4  32.48 

5.1 

I   18   ia3 

0.60 

a736  4208 

0.716  3746 

0.713  7159  1 

i8 

184   13  46.7 

4  32.46 

4-9 

I    18    12.7 

0^57 

0.736  4383 

0.71 1  0590 

0.708  4072 

22 

184   31    56.5 

4  32.44 

+  4.6 

+  I    18   14.9 

+  0.53 

0.736  4551 

0.705  7640 

0-703  1328 

26 

184   50     6.2 

4  32.42 

4.3 

I    18   17.0 

0.50 

0.7364713 

0.700  5170 

0.697  9201 

30 

185     8   15.9 

4  32.40 

4.0 

I    18   19.0 

0.47 

0.736  4869 

0.695  3457 

0.692  7976 

Feb.    3 

185  26  25.4 

4  32.38 

3.7 

I    18   20.8 

0.44 

0.736  5019 

0.690  2799 

0.687  7968 

7 

185   44   34.9 

4  32.36 

3.5 

I    18   22.5 

0.41 

0.736  5164 

0.6853528* 

0.682  9524 

II 

186     2   44.3 

4  32.34 

+  3.2 

+  I    18   24.1 

+  0.37 

0.736  5302 

0.6806000 

0.678  3000  : 

15 

186  20   53.6 

4  32.32 

2.9 

I    18   25.6 

0.34 

0.736  5434 

0.676  0569 

0.673  8750 

19 

186   39     2.9 

4  3a.  30 

2.6 

I    18   26.9 

0.30 

0.736  5560 

0.671  7584 

0.6697x11  1 

23 

186   57   1 2. 1 

4  32.a9 

2.4 

I    18  28.1 

0.27 

0.736  5680 

0.667  7371 

0.665  8403  . 

27 

187   15   21.3 

4  3a.a8 

2.2 

I    18   29.1 

0.24 

0.736  5793 

0.664  0245 

0.662  2937 

Mar.  3 

187   33   30.4 

4  32.26 

+  1.9 

+  I    18   30.0 

+  0.21 

0.736  5900 

0.660  6518 

0.659  1027  1 

7 

187   51    39-5 

4  32.25 

1.6 

I    18   30.8 

0.18 

0.736  6ooi 

0.657  6502 

0.656  2980  ,  , 

II 

188     9  48.5 

4  32.24 

1.3 

I    18   31.5 

'  0.15 

0.736  6096 

0.655  0496 

0.653  9080  1 

15 

188   27    57.4 

4  32.23 

x.o 

I    18   32.0 

O.I2 

0.7366185 

0.652  8758 

0.651  9553 

19 

188   46     6.3 

4  32.22 

0.7 

I    18   32.4 

0.08 

0.736  6269 

0.651  i486 

0.650  4574  1 

23 

189     4    15.2 

4  32.21 

+0.4 

+  I    18   32.6 

+  0.05 

0.7366346 

0.649  8829 

0.649  4263  1 

27' 

189   22   24.1 

4  32.20 

+  0.1 

I    18   32.7 

+  0.02 

0.7366417 

0.649  0885 

0.648  8702  \ 

31 

189   40   32.9 

4  32.19 

-0.2 

I    18   32.7 

—  aoi 

0.736  6482 

0.648  7719 

0.648  7937  ) 

Apr.    4 

189   58   41.7 

4  32.18 

0.5 

I    18  32.6 

0.04 

0.736  6541 

0.648  9355 

0.649  1970  i 

8 

190   16   50.4 

4  32.18 

0.7 

I    18   32.4 

0.08 

0.7366593 

0.649  5777 

0.650  0765  ' 

12 

190   34   59.1 

4  32.17 

-  I.O 

+  I    18   31.9 

—  O.II 

0.7366639 

0.650  6918 

0.651  4216  1 

16 

190   53     7.8 

4  32.17 

1-3 

I    18   31.4 

0.14 

0.7366679 

0.652  2634 

0.653  2146  1 

20 

191    II    16.5 

4  32.16 

1.6 

I    18   30.7 

0.17 

0.7366713 

0.654  2723 

0.655  4337  ' 

24 

191    29   25.1 

4  32.16 

1.9 

I    18   30.0 

0.21 

0.7366741 

0.656  6957 

0.658  0553 

28 

191    47    33-8 

4  32.16 

2.1 

I    18   29.x 

0.25 

0.736  6764 

0.659  5091 

0.661  0536 

May    2 

192      5   42.4 

4  32.16 

-2.4 

+  I    18   28.0 

—  0.28 

0.736  6780 

0.662  6856 

0.664  4014  1 

6 

192   23   51. 1 

4  32.15 

2.7 

I    18   26.8 

0.31 

0.736  6790 

0.666  1973 

0.668  0695 

10 

192   41    59.7 

4  32.15 

3.0 

I    18   25.5 

0.34 

0.7366794 

0.6700143 

0.672  0273  1 

14 

193     0     8.3 

4  32.16 

3.3 

I    18   24.0 

0.38 

0.736  6792 

0.674  1037 

0.676  2389  1 

18 

193    18    17.0 

4  32.16 

3-5 

I    18   22.5 

0.41 

0.736  6783 

0.6784289 

0.680  6697  1 

22 

193   36   25.6 

4  32.17 

-3.8 

-H  I    18    20.8 

-0.44 

0.736  6768 

0.682  9574 

0.685  2880 ! 

26 

193   54   34-2 

4  32- 17 

4.1 

I    18    18.9 

0.47 

0.7366747 

0.687  6577 

0.690  0628 1 

30 

•194    12   42.9 

4  32.17 

4.3 

I    18    17.0 

0.50 

0.736  6720 

0.692  4997 

0.694  9649 1 

June    3 

194   30   51-5 

4  32.17 

4.6 

I    18    14.9 

0.53 

0.736  6687 

0.697  4548 

0.6999661 ; 

7 

194   49     0.2 

4  32.17 

4.9 

I    18    12.6 

0.57 

0.736  6648 

0.7024951 

0.705  0383 1 

11 

195     7     8.9 

4  32.18 

-5-2 

+  I    18    10.3 

—  0.60 

0.736  6602 

0.707  5920 

0.710 1528 1 

15 

195   25    17.6 

4  32.18 

5.5 

I    18      7.8 

0.64 

0.7366550 

0.712  7175 

0.715  283a 

19 

195   43   26.4 

4  32.19 

5.8 

I    18      5.2 

0.67 

0.736  6492 

0.717  8472 

0.7204069 

23 

196      I    35-2 

4  32.20 

6.1 

I    18      2.4 

0.70 

a736  6429 

0.722  9598 

0.725  5034 

27 

196    19  44.0 

4  32.21 

6.3 

I    17    59-5 

0.74 

0.7366360 

0.728  0355 

0.730  5540 

July     I 

196   37   52.8 

4  32.22 

-6.6 

+  I    17   56.5 

-0.77 

0.736  6284 

0.733  0569 

0.735  5420 

L_J 

196   56      1.7 

4  32-23 

-6.9 

+  I    17   53-4 

-  0.80 

0.736  6202 

0.738  0071 

0.7404501 
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-     -  — 

JUPITER. 
GREENWICH  MEAN  NOON. 

! 

i 

i 

1 
i 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

e         »           f 

e 

„ 

July     I 

196   37   52.8 

4  32.2a 

-    6.6 

+  1    17    56.5 

-Q.77 

0.736  6284 

0.733  0569 

0.735  5420 

5 

196   56     1.7 

4  33.23 

6.9 

1    17    53.4 

0.80 

0.736  6202 

0.738  0071 

0.7404501 

9 

197   14    10.7 

4  32.24 

7.2 

I    17    50,1 

0.84 

0.736  61 14 

0.742  8687 

0.745  2608 

13 

197    32    19.7 

4  32.25 

7-5 

I    17    46.7 

0.87 

0.736  6020 

0.747  6248 

0.7499591 

17 

197   50  28.7 

4  32.26 

7-7 

I    17   43-2 

ago 

0.736  5921 

0.752  2624 

0.754  5332 

21 

198     8   37.7 

4  32.27 

-   8.0 

+  1    17    39.5 

-0.93 

0.7365815 

0.756  7702 

0.758  9722 

25 

198  26  46.9 

4  32.28 

8.3 

I    17   35-7 

0.96 

0.736  5703 

0.761  1381 

0.763  2670 

29 

198   44   56.1 

4  32.29 

8.5 

I    17   31.8 

0.99 

0.736  5585 

0.765  3578 

0.767  4094 

Aug.    2 

199     3      5-3 

4  32.31 

8.8 

I    17   27.7 

Z.03 

0.736  5460 

0.769  4205 

0.771  3899 

6 

199  21    14.6 

4  32.33 

9.0 

I    17   23.5 

1.06 

0.736  5329 

0.773  3165 

0.775  1993 

lO 

199   39   23.9 

4  32.34 

-    9.3 

+  1    17    19.2 

-1.09 

0.7365193 

0.777  0373 

0.778  8297 

M 

199   57   33.4 

4  32.36 

9.6 

I    17    14-8 

1.13 

0.736  5051 

0.780  5758 

0.782  2750  1 

i8 

200   15   42.9 

4  32.38 

9.8 

I    17    10.2 

1.16 

0.736  4903 

0.783  9268 

0.785  5306 

22 

200   33   52.5 

4  32.40 

10. 1 

I    17     5.5 

I.  19 

0.736  4748 

0.787  0860 

0.788  5927 

26 

200   52      2.1 

4  32.42 

10.3 

I    17     0.7 

1.23 

0.736  4587 

0.790  0561 

0.791  4576 

1            30 

201    10    II. 8 

4  32.44 

-  10.6 

+  I    16   55.7 

-1.26 

0.7364421 

0.792  8144 

0.794  1198 

iSept.  3 

20I     28     21.7 

4  32.46 

10.9 

I    16   50.6 

1.29 

0.736  4249 

0.795  3731 

0.796  5736 

7 

201  46  31.6 

4  32.48 

II. I 

I    16   45.4 

1.32 

0.736  4070 

0.7977212 

0.7988154  1 

1           II 

202     4   41.6 

4  32.5' 

11.4 

I    16   40.0 

1.35 

0.736  3885 

0.799  8559 

0.8008423  ' 

i     ^^ 

202    22    51.7 

4  32.54 

11.6 

I    16   34.6 

1.39 

0.736  3694 

0.801  7744 

0.8026521 

19 

202    41      1.9 

4  32.56 

-11.9 

+  I    16   29.0 

-1.42 

0.736  3498 

0.803  4753 

0.804  2439 

23 

202    59    12.2 

4  32.58 

12.2 

I    16   23.2 

1.45 

0.736  3296 

0.804  9574 

0.8056157 

1          27 

203    17    22.6 

4  32.60 

12.4 

I    16    17.4 

1.48 

0.736  3087 

0.806  2 18 1 

0.806  7641 

Oct.     I 

203   35    33- 1 

4  32.62 

12.7 

I    16    IJ.4 

1.51 

0.736  2872 

0.807  2534 

0.807  6857 

5 

203   53   43-7 

4  32.65 

12.9 

I  16  5.3 

1.55 

0.736  2651 

0.808  0609 

0.808  3787 

9 

204    II    54.4 

4  32.68 

-13.2 

+  I    15   59.0 

-1.58 

0.736  2424 

0.808  6389 

0.8088414 

13 

204    30     5.2 

4  32.7* 

13.4 

I    15   52.6 

1.61 

0.736  2191 

0.808  9862 

0.8090734 

17 

204   48    16.2 

4  32.74 

13.7 

I    15   46.1 

1.64 

0.736  1952 

0.809  1031 

0.809  0753 

21 

205      6   27.3 

4  32.78 

13.9 

I    15   39.5 

1.67 

0.736  1707 

0.808  9899 

0.808  84C  6 

25 

205    24    38.5 

4  32.8a 

14.1 

I    15   32.7 

1.70 

0.736  1456 

0.808  6452 

0.808  3855 

29 

205  42   49-7 

4  32.85 

-14.4 

+  1    15   25.9 

-1.74 

0.736  1 199 

0.808  0672 

0.807  6900 

Nov.    2 

206      I      1.2 

4  32.88 

14.6 

I    15    18.8 

1-77 

0.736  0936 

0.807  2539 

0.806  7591 

6 

206    19    12.8 

4  32.91 

14.9 

I    15    11.7 

1.80 

0.736  0667 

0.806  2057 

0.805  5937 

lO 

206    37   24.5 

4  32.94 

15.1 

I    15     4.4 

1.83 

0.736  0392 

0.804  9234 

0.804  1949 

M 

206   55    36.4 

4  32.9« 

15.3 

I    14   57.0 

1.87 

0.736  01 12 

0.803  4086 

0.802  5647 

i8 

207    13   48.4 

4  33-OI 

-15.6 

+  1    14   49.5 

-1.90 

0.7359825 

0.801  6632 

0.800  7044 

22 

207    32     0.5 

4  33.05 

15.8 

I    14   41.9 

X.93 

0.7359532 

0.799  6883 

0.798  6148 

26 

207    50    12.8 

4  33.09 

16. 1 

I    14    34.1 

1.96 

0.7359233 

0.797  4837 

0.796  2953 

30 

208      8    25.3 

4  33.13 

16.3 

1    14   26.2 

1.99 

0.735  8929 

0.795  0499 

0.793  7480 

Dec.    4 

208    26    37.9 

4  33.17 

16.5 

I    14    18.2 

2.02 

0.7358619 

0.792  3899 

0.790  9761 

8 

208    44    50.6 

4  33.21 

-16.7 

+  I    14    10.0 

-2.05 

0.735  8303 

0.789  5073 

0.787  9842 

12 

209      3      3-5 

4  33.25 

16.9 

I    14      1.7 

2.08 

0.735  7981 

0.786  4073 

0.784  7772 

16 

209   21    16.6 

4  33.29 

-        17. 1 

I    13    53.3 

2.11 

0.735  7653 

0.783  0945 

0.781  3600 

20 

209   39   29.8 

4  33.33 

17-3 

I    13   44.8 

2.14 

0.735  7319 

0.779  5740 

0.777  7369 

24 

209   57   43.2 

4  33.37 

17-5 

I    13    36.1 

2.18 

0.735  6978 

0.775  8494 

0.7739122 

1           28 

210   15   56.8 

4  33.41 

-17-7 

+  1    13   27.3 

—  2.21 

0.735  6632 

0.771  9260 

0.7698921 

32 

210   34   10.6 

4  33.46 

-17.9 

+  1    13    18.4 

..  'l" 

0.735  6280 

0.767  8 I 16 

0.765  6854 
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i 
SATURN. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Loneitade, 

Mean  equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance       .  1 
from  Earth—                 1 1 

At  Date. 

At  Interme- 
diate Date. 

0       »        " 

•        u 

. 

» 

0                >                   M 

- 

Jan.     2 

22   34   56.6 

a    6.00 

+  0 

0.9 

-2    29    28.9 

-0.03 

0.9696106 

0.962  9292 

0.964  491 1 

6 

22    43    20.6 

2   6.03 

0 

0.5 

2    29    29.0 

—  o.oa 

0.969  5569 

0.966  0507 

0.9676061 

lO 

22     51     44.8 

a    6.06 

+  0 

0.1 

2    29    29.1 

0.00 

0.969  5033 

0.969  1555 

0.9706973 

M 

23       0       9.1 

a    6.10 

-0 

0.4 

2    29    29.1 

+  O.OI 

0.969  4498 

0.972  2295 

0.973  7502 

i8 

23     8   33.6 

a    6.13 

0 

0.9 

2    29    29.0 

o.oa 

0.969  3964 

0.975  2577 

0.976  7506 

22 

23   16  58.2 

a    6.16 

—  0 

1.4 

-2    29    28.9 

+  0.03 

0.969  3432 

0.978  2273 

0.9796864 

26 

23   25   22.9 

a    6.19 

0 

1.9 

2    29    28.7 

0.05 

0.9692900 

0.981  1267 

0.982  5469 

30 

23   33   47-7 

a    6.2a 

0 

2.4 

2     29    28.5 

0.06 

0.969  2368 

0.983  9458 

0.985  3222 

Feb.    3 

23  42   12.7 

a    6.23 

0 

2.9 

2     29    28.2 

0.07 

0.969  1837 

0.9866749 

0.988  0027 

7 

23  50  37.8 

a    6.a8 

0 

3.4 

2     29    27.9 

0.09 

0.969  1306 

0.989  3044 

0.990  5788 

II 

23   59     2.9 

a    6.30 

—  0 

3.9 

-2    29    27.5 

+  0.10 

0.9690775 

0.991  8247 

0.993  0411 

15 

24     7   28.1 

a    6.33 

0 

4-3 

2    29    27.1 

an 

0.969  0244 

C>.994  2270 

0.995  3815 

19 

24   15  53-5 

a    6.36 

0 

4.8 

2    29    26.6 

0.13 

0.968  9714 

0.996  5038 

0.997  5932 

23 

24  24   19. 1 

a    6.39 

0 

5-3 

2    29    26.1 

0.14 

0.968  9185 

0.9986492 

0.9996712 

27 

24   32  44-7 

^   6.43 

0 

5.8 

2    29    25.5 

0.15 

0.968  8657 

i.ooo  6586 

I.OOI  6107 

Mar.  3 

24  41    IO-5 

a    6.46 

-0 

6.3 

-2    29    24.9 

+  0.17 

0.9688130 

1.002  5268 

1.003  4065 

7 

24   49   36.4 

3    6.49 

0 

6.7 

2    29    24.2 

0.18 

0.968  7604 

1.004  2491 

1.005  0538 

II 

24   58     2.4 

a    6.32 

0 

7.2 

2    29    23.4 

a  19 

0.968  7077 

1.005  8202 

1.006  5478 

15 

25     6  28.6 

2    6.55 

0 

7-7 

2    29    22.6 

0.21 

0.968  6550 

1.007  2361 

1.007  8847 

19 

25   14  54.8 

a    6.38 

0 

8.1 

2    29    21.7 

0.22 

0.968  6024 

1.008  4935 

1.009  0623 

23 

25   23  21.2 

a    6.61 

—  0 

8.5 

—  2    29    20.8 

+  0.24 

0.968  5498 

1.009  5909 

1.010  0792 

27 

25   31   47.7 

a    6.64 

0 

9.0 

2    29    19.8 

o.as 

0.968  4972 

i.oio  5269 

I.OIO  9339 

31 

25  40   14.4 

a    6.67 

0 

9-5 

2    29     18.8 

o.a6 

0.968  4447 

i.oii  3002 

I.OII  6255 

Apr.    4 

25  48   41. 1 

a    6.70 

0 

10.0 

2    29     17.8 

0.28 

0.968  3923 

i.oii  9095 

I.OI2  I519 

8 

25   57     8.0 

a    6.73 

0 

10.5 

2    29    16.6 

0.29 

0.968  3400 

1.012  3526 

I.OI2  5I16 

12 

26     5   35.0 

a    6.76 

-0 

II.O 

-2    29     15.4 

+  0.30 

0.968  2877 

1.0126288 

I.OI2  7041 

16 

26   14     2.1 

a    6.79 

0 

11.4 

.2    29     14.2 

0.32 

0.968  2355 

1.012  7377 

I.OI2  7297 

20 

26  22   29.3 

a    6.82 

0 

11.9 

2    29    12.9 

0.33 

0.968  1834 

1. 01 2  6804 

I.0I2  5898 

24 

26   30   56.7 

a    6.8s 

0 

12.4 

2    29    1 1.6 

0.35 

0.968  131 3 

1.012  4582 

1. 01 2  2857 

28 

26   39  24.1 

a    6.88 

0 

12.9 

2     29     10.2 

0.36 

0.968  0793 

1. 012  0724 

I.OII  8182 

May   2 

26  47   51.7 

a    6.91 

-0 

13.4 

-2    29       8.7 

+  0.37 

0.968  0273 

I.OII 5233 

I.OII  1878 

6 

26  56   19.4 

a    6.94 

0 

13.8 

2    29       7.2 

0.39 

0.967  9753 

I.OIO  8119 

I.OIO  3958 

10 

27     4   47-3 

a    6.97 

0 

M-3 

2    29       5.6 

0.40 

0.967  9234 

1.0099397 

1.0094438 

14 

27   13   15.2 

a    7.00 

0 

14.8 

2     29       4.0 

0.41 

0.967  8716 

1.008  9085 

1.008  3342 

18 

27    21     43.3 

a    7«o3 

0 

15.3 

2    29       2.3 

0.43 

0.967  8198 

1.007  7215 

1.007  0709 

22 

27    30   11-5 

a    7.06 

-0 

15.8 

—  2    29      0.6 

+  0.44 

0.967  7681 

1.006  3827 

1.0056573 

26 

27   38   39.8 

a    7-09 

0 

16.2 

2    28    58.8 

0.45 

0.967  7165 

1.004  8950 

1.004  0964 

30 

27  47     8.2 

a    7.ij» 

0 

16.7 

2    28    57.0 

0.46 

0.967  6649 

1.0032617 

1.002  3912 

June   3 

27   55   36.8 

2    7.15 

0 

17.1 

2     28    55.1 

0.48 

0.9676134 

i.ooi  4854 

I.OOO  5448 

7 

28     4     5.5 

2    7.J8 

0 

17.6 

2     28     53.1 

0.49 

0.967  5619 

0.999  5699 

0.998  5615 

II 

28    12    34-3 

a    7.ai 

-0 

18.1 

-2    28    51. 1 

+  0.51 

0.967  5104 

0.997  5204 

0.996  4474 

15 

28   21      3.2 

2    7.a4 

0 

18.5 

2    28    49.1 

0.52 

0.967  4590 

0.995  3431 

0.994  2081 

19 

28   29   32.2 

a    7.27 

0 

19.0 

2    28    47.0 

0.53 

0.967  4077 

0.9930432 

0.991  8493 

23 

28   38      1.4 

a    7.30 

0 

19.5 

2    28    44.8 

0.55 

0.967  3564 

0.990  6273 

0.989  3779 

27 

28   46   30.7 

a    7.33 

0 

20.0 

2     28.  42.6 

0.56 

0.967  3052 

0.988  IOI8 

0.986  7997 

July    I 

28   55     0.1 

a    7.36 

-0 

20.5 

-2     28    40.3 

+  0.58 

0.967  2541 

0.985  4724 

0.984  1208 

5 

29     3   29.6 

a    7.39 

-0 

20.9 

-2     28     38.0 

+  0.59 

0.967  2030 

0.982  7460 

0.981  3492 
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SATURN. 
kVICH  MEA> 

Heliocentric 
Latitude. 

GREENE 

I  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinoi 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from   Earth— 

At  Date. 

At  Interme- 
diate Date. 

July     I 

0 
28 

55     o-i 

2    7.36 

—  0   20.5 

0            r             M 

-2    28    40.3 

+  0.58 

0.967  2541 

0.985  4724 

0.984  1208 

5 

29 

3   29.6 

a    7-39 

0    20.9 

2    28    38.0 

0.59 

0.967  2030 

0.982  7460 

0.981  3492 

9 

29 

II    59.2 

a    7.4a 

0    21.4 

2     28    35.6 

0.60 

0.967  1520 

0.9799316 

0.978  4944 

13 

29 

20  29.0 

a    7-45 

0    21.8 

2    28    33.1 

0.6a 

0.967  1 01 1 

0.977  0387 

0.975  5658 

17 

29 

28   58.8 

a    7-48 

0  22.3 

2    28     30.6 

0.63 

0.967  0502 

0.974  0770 

0.972  5737 

21 

29 

37   28.8 

a    7.51 

-0    22.8 

-2     28    28.1 

+  0.64 

0.9669994 

0.971  0573 

0.969  5290 

25 

29 

45   58.9 

a    7-54 

0    23.2 

2     28    25.5 

0.66 

0.966  9486 

0.967  9898 

0.966  441 1 

29 

29 

54   29.1 

a    7.57 

0    23.7 

2    28    22.8 

\         0.67 

0.966  8979 

0.964  8844 

0.963  3211 

Aug.    2 

30 

2   59.5 

2    7.60 

0    24.2 

2     28    20. 1 

0.69 

0.966  8472 

0.961  7530 

0.960  i8i6 

1              6 

30 

II    29.9 

a    7.63 

0    24.7 

2    28     17.3 

0.70 

0.966  7966 

0.958  6087 

0.957  0362 

1            '° 

30 

20     0.5 

a    7.66 

-0    25.2 

-2     28     14.5 

+  0.71 

0.966  7460 

0.955  4660 

0.953  8999 

I            14 

30 

28   31.2 

a    7.69 

0    25.6 

2    28    H.6 

0.73 

0.966  6955 

0.952  3399 

0.950  7878 

1            '^ 

30 

37     2.0 

a    7-7a 

0    26.1 

2     28       8.7 

0.74 

0.9666451 

0.949  2453 

0.947  7142 

!               22 

30 

45   33.0 

a    7.75 

0    26.5 

2    28       5.7 

0.76 

0.966  5948 

0.946  1963 

0.9446936 

26 

30 

54     4-0 

a    7-77 

0    27.0 

2     28       2.6 

0.77 

0.966  5446 

0.943  2079 

0.941  7411 

30 

31 

2   35-2 

2    7.80 

-0    27.5 

-2   27   59-5 

+0.78 

0.966  4944 

0.940  2955 

0.938  8732 

Sept.  3 

31 

II     6.5 

a    7.83 

0    27.9 

2   27   56.3 

0.80 

0.966  4443 

0.937  4765 

0.936  1076 

7 

31 

19   37-9 

a    7.86 

0    28.4 

2   27   53.1 

0.81 

0.966  3943 

0.934  7688 

0.933  4622 

II 

31 

28     9.4 

a    7.89 

0  28.8 

2   27   49.9 

0.82 

0.966  3443 

0.932  1896 

0.9309531 

15 

31 

36  41.0 

a    7.9a 

0  29.3 

2   27   46.5 

0.84 

0.966  2943 

0.929  7547 

0.928  5964 

19 

31 

45   12.7 

a    7.95 

-0  29.8 

-2   27   43.1 

+  0.85 

0.966  2444 

0.927  4800 

0.926  4071 

23 

31 

53  44.6 

a    7.98 

0  30.2 

2   27   39.7 

0.86 

0.966  1945 

0.925  3796 

0.924  3995 

27 

32 

2   16.6 

3    8.01 

0  30.7 

a  27  36.2 

0.87 

0.966  1447 

0.923  4687 

0.922  5891 

Oct     I 

32 

10  48.7 

a    8.04 

0  31.2 

2  27  32.7 

0.89 

0.9660950 

0.921  7625 

0.920  9906 

5 

32 

19  '20.9 

2    8.06 

0  31,6 

2  27  29.1 

0.90 

0.966  0454 

0.920  2750 

0.919  6172 

9 

32 

27   53-2 

2    8.09 

-0  32.1 

-2  27  25.4 

+  0.91 

0.965  9959 

0.919  0184 

0.918  4798 

13 

32 

36  25.6 

a    8.12 

0  32.5 

2  27  21.7 

0.93 

0.965  9465 

0.918  0024 

0.917  5870 

17 

32 

44   58.2 

2    8.15 

0  33.0 

a  27  18.0 

0.94 

0.965  8972 

0.917  2344 

0.916  9453 

21 

32 

53   30.8 

a    8.x8 

0   33-5 

2   27    14. I 

0.96 

0.965  8479 

0.916  7203 

0.916  5599 

25 

33 

2     3.6 

2    8.20 

0  33.9 

2  27  10.2 

0.97 

0.965  7986 

0.916  4646 

0.916  4349 

29 

33 

10   36.5 

2    8.23 

-0  34.4 

-2  27     6.3 

+  0.98 

0.965  7494 

0.916  4711 

0.916  5732 

Nov.    2 

33 

19     9.5 

2    8.26 

0  34.8 

2  27     2.3 

z.oo 

0.965  7002 

0.916  74 1 1 

0.916  9747 

6 

33 

27  42.6 

2    8.29 

0  35.3 

2  26  58.3 

1.02 

09656511 

0-917  2735 

0.917  6368 

10 

33 

36   15.9 

2    8.3a 

0  35.7 

2  26  54.2 

1.03 

0.965  6021 

0.918  0637 

0.918  5533 

M 

33 

44  49.2 

a    8.35 

0  36.2 

2  26  50.0 

1.04 

0.965  5532 

0.919  1047 

0.919  7169 

18 

33 

53  22.7 

a    8.38 

-0  36.6 

-2  26  45.8 

+  1.06 

0.965  5044 

0.920  3885 

0.921  1 181 

22 

34 

I   56.3 

2    8.41 

0  37.0 

2     26    41.6 

1.07 

0.965  4557 

0.921  9046 

0.922  7467 

26 

34 

10  30.0 

2    8.44 

0  37.5 

2    26    37.3 

X.09 

0.965  4070 

0.923  6430 

0.924  5920 

30 

34 

19     3.8 

a    8.47 

0  38.0 

2    26    32.9 

I.ZO 

0.965  3584 

0.925  5919 

0.926  6408 

Dec.    4 

34 

27   37.7 

a    8.49 

0  38.4 

2    26    28.5 

I. II 

0.965  3099 

0.927  7366 

0.928  8772 

8 

34 

36   1 1.7 

2    8.52 

-0  38.9 

-2     26    24.0 

+  I.I3 

0.965  2614 

0.930  0605 

0.931  2844 

12 

34 

44  45-9 

2    8.55 

0  39.3 

2     26    19.4 

1. 14 

0.965  2130 

0.932  5466 

0.933  8450 

16 

34 

53  20.1 

2    8.58 

0  39.8 

2    26    14.8 

1. 16 

0.965  1646 

0.935  1773 

0.9365414 

20 

35 

I   54-5 

2    8.61 

0  40.2 

2    26     10.2 

1.17 

0.965  1163 

0.937  9353 

0.939  3569 

24 

35 

10  29.0 

a    8.63 

0  40.7 

2     26       5.5 

1.19 

0.965  0680 

0.940  8040 

0.942  2743 

28 

35 

19     3.6 

2    8.66 

~o   41. 1 

—  2     26       0,7 

+  1.20 

0.965  0198 

0.943  7658 

0.945  2763 

32 

35 

27   38.3 

2    8.69 

-0  41.5 

-2    25    55.9 

+  I.2I 

0.9649718 

0.946  8034 

0.948  3446 
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URANUS. 

1 

GREENWICH  MEAN  NOON. 

Logarithm 

of 

Radius 

Vector. 

Logarithm 
from  E 

1 

1 

1     Date. 

1 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

of  Distance       ' 

arth — 

At  Date. 

At  Interme- 
diate Date. 

0       t       ft 

" 

0      >       •> 

Jan.    6 

291      6      1.3 

40.42 

+  9.1 

-  0  28  13.2 

-  0.43 

1.293.0203 

I.314  1424 

1.314  2500 

14 

291    II    24.6 

40.42 

9.1 

0  28  16.6 

0.43 

1.293  0490 

1.314  2613 

1. 31  4  1763 

22 

291    16   47.9 

40.41 

9.1 

0  28  20.0 

0.43 

1.293  0777 

1. 31 3  9958 

1.3137214 

30 

291    22    II. I 

40.40 

9.1 

0  28  23.5 

0.43 

1.293  1064 

I.3133541 

1.312  8950 

Feb.    7 

291   27   34-3 

40.40 

9.1 

0  28  26.9 

0.43 

1.293  1350 

I.312  3456 

I.311  7080 

15 

291    32   57-4 

40.39 

+  9.1 

-  0  28  30.4 

-0.43 

1.293  1636 

1. 310  9850 

1.310  1797 

23 

291    38   20.6 

40.39 

9.1 

0  28  33.8 

0.43 

1.293  1922 

1.3092954 

1.308  3359 

Mar.  3 

291    43   43-7 

40.38 

9.1 

0  28  37.2 

0.43 

1.293  2207 

1.307  3048 

1.306  2059 

II 

291   49     6.7 

40.38 

9.1 

0  28  40.6 

0.43 

1.293  2492 

1.3050435 

1.303  8226 

19 

291    54   29.7 

40.37 

9.1 

0  28  44.0 

0.43 

1-293  2777 

1.302  5488 

1. 301  2278 

27 

291    59   52.7 

40.37 

+  9.1 

-  0  28  47.4 

-0.43 

1.293  3062 

1.299  8649 

1.298  4656 

Apr.    4 

292     5    15.6 

40.36 

9.1 

0  28  50.9 

0.43 

1-293  3346 

1.2970357 

1.295  5812 

12 

292    10   38.5 

40.36 

9.1 

0  28  54.3 

0.43 

1.293  3630 

1.294  1088 

1.292  6259 

20 

292    16     1.4 

40.35 

9.1 

0  28  57.7 

0.43 

1.293  3914 

1.291  1391 

1.2896553 

28 

292   21    24.2 

40.35 

9.1 

0  29     I.I 

0.42 

1.293  4198 

1.288  1814 

1.286  7237 

May   6 

292   26  47.0 

40.35 

+  9.2 

-  0  29     4.5 

-0.42 

1.293  4481 

1.285  2890 

1.283  8849 

M 

292    32     9.8 

40.34 

9.2 

0  29     7.8 

a42 

1.293  4764 

1.282  5191 

1. 281  1983 

22 

292   37    32.5 

40.34 

9.2 

0  29   II. 2 

0.42 

1-293  5047 

1.279  9288 

1.2787173 

30 

292   42   55.2 

40.33 

9.2 

0  29   14.6 

0.42 

1.293  5330 

1.277  5697 

1.276  4918 

June  7 

292   48    17.9 

40.33 

9.2 

0  29   17.9 

0.42 

1.293  5612 

1.275  4901 

1.274  5705 

15 

292   53  40-5 

40.33 

+  9.2 

-0  29  21.3 

-0.42 

1.293  5894 

1.273  7383 

1.2729979 

23 

292   59     3-1 

40.32 

9.2 

0  29  24.7 

0.4a 

1.293  6176 

1.272  3529 

1. 271  8066 

July    I 

293     4   25.6 

40.32 

9.2 

0  29  28.0 

0.42 

1.293  6458 

1. 271  3631 

1.271  0244 

9 

293     9  48-1 

40.32 

9.2 

0  29  31.4 

0.42 

1.293  6739 

1.270  7936 

1.270  6725 

17 

293    15   10.6 

40.31 

9.2 

0  29  34-7 

0.42 

1.293  7020 

1.270  6607 

1.2707580 

25 

293   20   33.0 

40.31 

+  9.2 

-0  29  38.1 

-0.42 

1.2937301 

1.2709643 

1.271  2791 

Aug.    2 

293   25   55.4 

40.30 

9.2 

0  29  41.4 

0.42 

1.293  7581 

I.271  7012 

1.272  2280 

10 

293   31    17.8 

40.29 

9.2 

0  29  44.7 

0.42 

1.293  7861 

1.272  8563 

1.273  5826 

18 

293   36   40-1 

40.29 

9.2 

0  29  48.1 

0.41 

1.293  8141 

1.274  4032 

1.275  3135 

26 

293   42     2.4 

40.18 

9.2 

0  29  51.4 

0.41 

1.293  8421 

1.276  3087 

1.277  3839 

Sept.  3 

293   47   24.6 

40.28 

+  9.3 

-  0  29  54.7 

-0.41 

1.2938700 

1.278  5337 

1.279  7519 

II 

293   52   46.9 

40.27 

9-3 

0  29  58.0 

0.41 

1.293  8979 

1.281  0316 

1.282  3659 

19 

293   58     9.0 

40.27 

9.3 

0  30    1.3 

a4i 

1.2939258 

1.283  7480 

1.285  1713 

27 

294     3  "31.2 

40.26 

9.3 

0  30    4.6 

0.41 

1.293  9537 

1.286  6291 

1.288  1 144 

Oct.    5 

294     8   53.3 

40.26 

9.3 

0  30    7.9 

0.41 

1.293  9815 

1.289  6200 

1. 291  1383 

13 

294   14    15-4 

40.26 

+  9-3 

-0  30  11. 2 

-0.41 

1.294  0093 

1.292  6615 

1.294  1827 

21 

294    19   37-4 

40.25 

9.3 

0  30  14.5 

0.41 

1.294  0371 

1.295  6952 

1.297  1926 

29 

294   24   59.4 

40.25 

9.3 

0  30  17.8 

0.41 

1.294  ^48 

1.298  6682 

1.300  1154 

Nov.   6 

294   30   21.4 

40.24 

9.3 

0  30  21. 1 

0.41 

1.2940925 

1. 301  5276 

1.3028984 

X4 

294   35   43.3 

40.24 

9.3 

0  30  24.3 

0.41 

1.294  1202 

1.304  2219 

1.305  4931 

22 

294  41      5-2 

40.24 

+  9-3 

-  0  30  27.6 

--  0.41 

1.294  1478 

1.306  7071 

1.307  8591 

30 

294   46   27.1 

40.23 

9-3 

0  30  30.9 

0.41 

1.294  1754 

1.3089443 

1.3099580 

Dec.    8 

294   51    48.9 

40.23 

9-3 

0  30  34.1 

0.41 

1.294  2030 

1.3108957 

1.3117541 

16 

294   57    IO-7 

40.22 

9.3 

0  30  37.4 

0.41 

1.294  2305 

1.312  5303 

1.3132217 

24 

295     2    32.4 

40.22 

9.3 

0  30  40.6 

0.41 

1.294  2580 

1. 313  8258 

1.314  3400 

32 

295     7   54-2 

4a2i 

+  9.3 

-  0  30  43.9 

—  0.40 

1.2942854 

1.3147621 

1.3150904 

40 

295    13    15-8 

40.21 

+  9-3 

-0  30  47.1 

—  0.40 

1.294  3128 

1.3153241 

.... 
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NEPTUNE 

" 

Date. 

i 

1 

GREENWICH  MEA> 

J  NOON. 

Daily 
Motion. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitude. 

0       »        »• 

Logarithm 

of 

Radius 

Vector. 

Logarithm 
from  E 

of  Distance 
arth— 

At  Interme- 
diate Date. 

At  Date. 

e          .           M 

»» 

Jan.    6 

107     56        I.I 

21.84 

-35.6 

-0    41    27.6 

+  a62 

1.476  5007 

1.462  0231 

1.462  on  I 

14 

107     58     55.8 

21.84 

35-5 

0    41     22.6 

0.62 

1.476  5029 

1.462  0743 

1.462  2123 

22 

108        I     50.5 

21.84 

35-5 

0    41     17.7 

0.62 

1.476  5052 

1.462  4241 

1.462  7081 

30 

108        4     45.2 

21. 84 

35-4 

0    41     12.7 

0.62 

1.476  5075 

1.4630623 

1.463  4847 

Feb.    7 

108        7     39.9 

21.84 

35.4 

0  41     7.7 

0.62 

1.476  5098 

1.463  9730 

1.4645246 

15 

108     10     34.6 

21.83 

-35.3 

-0  41    2.7 

+  0.62 

1.476  5120 

1-465  1359 

1.465  8030 

23 

108     13     29.3 

21.83 

35-2 

0  40  57.8 

0.62 

1.476  5143 

1.466  5219 

1.4672886 

'  Mar.  3 

108     16     24.0 

21.83 

35.2 

0  40  52.8 

a  62 

1.476  5166 

1.468  0991 

1.468  9492 

II 

108     19     18.6 

21.83 

35-1 

0  40  47.8 

0.62 

1.476  5189 

1.4698343 

1.470  7491 

i           19 

108    22    13.3 

21.83 

35-0 

0  40  42.8 

0.62 

1.476  52 II 

I.471  6884 

1.472  6473 

27 

108    25       7.9 

21.83 

-35.0 

-0  40  37.8 

+  0.62 

1.476  5234 

1.473  6213 

1.474  6062 

lApr.    4 

108    28      2.6 

21.83 

34-9 

0  40  32.8 

0.62 

1-4765257 

1-475  5973 

1.4765895 

12 

108    30    57.2 

21.83 

34.8 

0  40  27.9 

0.62 

1.476  5279 

1.477  5780 

1.478  5580 

20 

108    33    51.9 

21.83 

34.8 

0  40  22.9 

0.6a 

1.476  5302 

1-4795251 

1.480  4751 

28 

108    36    46.5 

21.83 

34.7 

0  40  17.9 

0.62 

^•4765325 

1.481  4044 

1.482  3091 

May    6 

108    39    41. 1 

21.83 

-34.6 

-0  40  12.9 

+  0.62 

1-476  5347 

1.483  1854 

1.484  0296 

14 

108    42    35.7 

21.83 

34.6 

0  40    7.9 

a  63 

1.476  5369 

1.484  8382 

1.485  6079 

1           22 

108    45    30.3 

21.83 

34-5 

0  40     2.9 

0.63 

1-476  5391 

1.486  3357 

1.487  0192 

30 

108    48    25.0 

21.82 

34-5 

0   39  57-9 

0.63 

1.476  5414 

1.487  6561 

1.488  2439 

June   7 

108    51     19.6 

21.82 

34-4 

0   39   52.9 

0.63 

1-4765437 

1.488  7803 

1.489  2631 

15 

108    54     14.2 

21.82 

-34-4 

-0   39   47-9 

+  0,63 

1.476  5460 

1.4896905 

1.4900611 

23 

108   57     8.8 

21.82 

34.3 

0   39  42.9 

0.63 

1.476  5482 

1-4903739 

1.4906280 

July    I 

109     0     3.4 

21.82 

34.3 

0   39   37.9 

0.63 

1-476  5505 

1.4908225 

1.4909565 

1            9 

109     2   57.9 

21.82 

34-2 

0   39   32.9 

a  63 

1.476  5528 

1.491  0293 

1. 491  0406 

17 

109     5   52.5 

21.82 

34.1 

0   39  27.9 

0.63 

1.476  5551 

1.490  9905 

1.490  8792 

25 

109     8  47.1 

21.82 

-34-1 

-0   39  22.9 

+  0.63 

1-4765573 

1.4907072 

1.490  4751 

Aug.    2 

109   II   41.6 

21.82 

34.0 

0   39   17.9 

0.63 

1.476  5596 

1.490  1835 

1.489  8331 

10 

109   14   36.2 

21.82 

33.9 

0   39   12.9 

0.63 

1.476  5619 

1.489  4251 

1.4889611 

>           18 

109    17    30.8 

21.82 

33.9 

0   39     7.8 

0.63 

1.4765642 

1.488  4430 

1.487  8727 

26 

1 

109   20   25.3 

21.82 

33.8 

0   39     2.8 

0.63 

1.476  5664 

1.487  2521 

1.486  5832 

Sept.  3 

109   23    19.8 

21.82 

-33.8 

-0   38   57.8 

+  0.63 

1.476  5687 

1.485  8685 

1.485  II06 

1          '^ 

109   26   14,4 

21.82 

33.7 

0   38   52.8 

0.63 

1.476  5710 

1.484  3127 

1.483  4782 

!     19 

109   29     8.9 

21.82 

33.6 

0   38   47.8 

0.63 

1-4765733 

1.482  6103 

I.4817125 

1     ^^ 

109   32      3.4 

21.81 

33.6 

0   38   42.7 

0.63 

1.476  5755 

1.4807885 

1.479  8420 

[Oct.    5 

109   34   58.0 

21.81 

33-5 

0   38   37-7 

0.63 

1.476  5778 

1.478  8771 

1.4778982 

13 

109   37   52.5 

21.81 

-33-5 

-0   38   32.7 

+  0.63 

1.476  5801 

1.476  9097 

1.475  9162 

21 

109  40  47.0 

21.81 

33-4 

0   38   27.7 

0.63 

1.476  5824 

1.474  9224 

1.4739333 

29 

109   43   41.5 

21.81 

33-3 

0     38    22.6 

0.63 

1.476  5846 

1.472  9536 

1.47 1  9879 

Nov.   6 

109  46   36.0 

21.81 

33.3 

0     38     17.6 

0.63 

1.476  5869 

1.4710413 

1.470  I190 

1          ^^ 

109   49   30.5 

21.81 

33.2 

0    38    12.6 

0.63 

1.476  5892 

1.469  2262 

1.468  3674 

22 

109   52   25.0 

21. 81 

-33.1 

-0    38       7.6 

+  0.63 

1.476  5915 

1.4675470 

1.466  7694 

1         30 

109   55   19-5 

21.81 

33.1 

0    38       2.5 

0.63 

'.476  5937 

1.4660392 

1.465  3608 

Dec.    8 

109  58   14.0 

21.81 

33-0 

0   37   57-5 

0.63 

1.476  5960 

1.464  7382 

1.464  1750 

i6 

no     I      8.4 

21.81 

33.0 

0   37   52.5 

0.63 

1.476  5983 

1.463  6743 

1.463  2391 

1     '" 

no     4     2.9 

21.81 

32.9 

0   37   47.4 

0.63 

1.4766006 

1.462  8720 

1.462  5750 

1 

1          32 

no     6  57.4 

21.81 

-32.8 

-0   37   42.3 

-{-  0.63 

1.4766028 

1.462  3501 

1.462  1991 

1         40 

1 

no     9  51.8 

21.81 

-32.8 

-0   37    37-3 

+  0.63 

1.476  6051 

1.462  1236 

.      .     .      . 
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SUN'S  CO-ORDINATES,  1910. 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

! 
1 

Rednc. 

Mean  | 
Eq'x  of  '. 
Jan.  a 

Noon. 

-  j 

+  193 

Date. 

X 

True  Equinox. 

Reduc. 
to 

Mean 
Eq'x  of 

Jan.o. 

Noon. 
+  716 

Y 

True  Equinox. 

Redoc. . 
to 

Mean 
Eq'x  of 

Jan.o. 

Noon. 

i 

TrueE 

7 

quinox. 
Midnight. 

Noon, 

Midnight. 
4-0.183  0904 

Noon. 
-0.887  7213 

Midnight. 

Noon. 

Jan.  I 

+0.1744906 

-0.886  2632 

+  57 

-0.385  1059  -0.384  4734 

2 

O.191  6763   0.200  2475 

703 

0.884  7361 

0.883  1401 

67 

0.383  81 II   0.383  1 189 

198 

3 

0.208  8034  '  0.217  3435 

690 

0.881  4753 

0.879  7418 

76 

0.382  3969,  0.381  6451 

202 

4 

0.225  8671  1  0.234  3734 

678 

0.877  9398 

0.876  0693 

85 

0.38086361  0.3800525 

207! 

5 

0.242  8618  j  0.251  3316 

665 

0.874  1305 

0.872  1234 

93 

0.379  2117   0.3783414 

1 

211, 

6 

f 0.259  7821  '+0.268  2126 

+  653 

-0.870  0483 

-0.867  9052 

+  102 

-0.377  4415  1-0.376  5122 

+  215  J 

7 

0.276  6225   0.285  Olio 

640 

0.865  6943 

0.863  4158 

no 

0.37555341  0.3745653 

219.' 

8 

0.293  3776  0.301  7215 

627 

0.861  0697 

0.858  6563 

118 

0.3735479   0.3725013 

223 

9 

0.3100420  1  a  318  3384 

614 

0.856  1756 

0.853  6280 

125 

0.371  4255  1  0.370  3207 

226. 

lO 

0.326  6101  '  0.334  8563 

1 

602 

0.851  0137 

0.848  3328 

132 

0.369  1869   0.368  0242 

229' 

II 

+0.343  0763  +0.351  2695 

+  590 

-0.845  5857 

-0.842  7724 

+  139 

-0.366  8327  1-0.365  6125 

+  232 

12 

0.359  4352  0.367  5728 

578 

0.839  8932 

0.836  9483 

146 

0.364  3637  1  0.363  0864 

235 

13 

0.3756815  0.3837606 

566 

0.833  9381 

0.830  8628 

153 

0.361  7807  j  0.3604468 

237; 

14 

0.3918095  0.3998275 

554 

0.827  7227 

0.824  5182 

159 

0.3590847'  0.3576946 

239 

15 

0.407  8140  1  0.415  7684 

542 

0.821  2494 

0.817  91^7 

164 

0.356  2765  1  0.3548307 

241  1 

16 

+0.423  6901  1+0.431  5784 

+  530 

-0.814  5204 

-0.81 1  0608 

+  170 

-0.353  357^  -0.351  8563 

+  243. 

17 

0.43943281  0.4472526 

518 

0.807  5382 

0.803  9530 

175 

0.35032801  0.3487725 

245' 

i8 

0.455  0373  0.462  7862 

506 

0.800  3055 

0.796  5961 

181 

0.347  1899  j  0.345  5804 

247' 

19 

0.470  4988 

0.478  1746 

495 

0.792  8250 

0.788  9927 

185 

0.3439442}  0.3422814 

248  1 

20 

0.485  8130 

0.4954134 

483 

0.785  0994 

0.781  1455 

190 

0.340  5921  1  0.338  8765 

250, 

21 

+0.500  9753 

+0.508  4980 

+  471 

-0.777  1314 

-0.773  0572 

+  194 

-0.337  1348  -0.335  3671 

+  251 

22 

0.515  9812 

0.523  4243 

460 

0.768  9235 

0.764  7305 

198 

0.333  5735  0.331  7542 

252 

23 

0.530  8268 

0.538  1882 

448 

0.760  4785 

0.756  1679 

202 

0.329  9093  1  0.328  0390 

253 

24 

0.545  5080 

0.552  7856 

437 

0:751  7991 

0.747  3723 

206 

0.326  1436  !  0.324  2230 

254  1 

25 

0.560  0206 

0.567  2125 

425 

0.742  8879 

0.738  3461 

209 

0.322  2775  0.320  3071 

254  1 

26 

+0.574  3607 

+0.581  4646 

+  413 

-0.733  7473 

-0.729  0921 

+  212 

-0.318  3120  -0.316  2923 

+  255  i 

27 

0.588  5238 

0.595  5377 

401 

0.724  3806 

0.719  6131 

215 

0.314  2483  '  a3ia  1801 

254 1 

28 

0.602  5059 

0.609  4278 

390 

0.714  7901 

0.709  91 17 

218 

0.310  0878  0.307  9715 

253 1 

29 

0.616  3029 

0.623  1306 

379 

0.704  9783 

0.6999904 

220 

0.3058315 

0.303  6678 

2521 

30 

0.629  9105 

0.636  6420 

368 

0.694  9482 

0.689  8523 

223 

0.301  4807 

a299  2702 

252; 

31 

+0.643  3246 

40.649  9578 

+  357 

-0.684  7029 

-0.679  5005 

+  225 

-0.297  0366 

-0.294  7800 

+  252 

Feb.  I 

0,656  54 1 1 

0.663  0740 

346 

0.674  2455 

0.668  9381 

227 

0.292  5005 

0.290  1984 

252 

2 

0.669  5559 

0.675  9864 

335 

0.663  5788 

0.658  1680 

228 

0.287  8738 

0.285  5268 

252 

3 

0.682  3649 

0.688  6909 

325 

0.652  7060 

0.647  1934 

230 

0.283  1577 

0.280  7666 

252 

4 

0.694  9639 

0.701  1834 

314 

0.641  6305 

0.636  0178 

231 

0.278  3536 

0.275  9191 

252 

5 

fo.707  3489  +0.7134599 

+  304 

-0.630  3557  1-0.624  6446 

+  232 

-0.273  4631  -0.270  9859 

+  251 

6 

0.719  5160  1  0.725  5166 

294 

0.618  8849  0.613  0771 

233 

0.268  4876  0.265  9684 

249 

7 

0.731  4612 

0.737  3493 

284 

0.607  2217  0.601  3192 

234 

0.263  4285  \   0.260  8681 

248 

8 

0.743  1804 

0.748  9540 

274 

0.595  3700  0.589  3746 

235 

0.258  2874  0.255  ^67 

246 

9 

0.754  6697 

0.760  3270 

264 

0.583  3335  0.577  2472 

236 

0.253  0661  '  0.250  4259 

244 1 

10 

+0.765  9255 

+0.771  4647 

■^254 

-0.571  1163  1-0.564  9412 

+  236 

-0.247  7663  -0.245  0875 

+  2421 

II 

0.7769441 

0.782  3633 

245 

0.558  7224  '  0.552  4606 

236 

0.242  3897  0.239  6732 

240 

12 

0.787  7220 

a793  0196 

236 

0.5461562  0.5398099 

236 

0.236  9381  0.234  1849 

238  i 

13 

0.798  2559 

0.803  4304 

227 

0.533  4221  !  0.526  9935 

236 

0.231  4135  0.228  6245 

236 

14 

0.808  5427 

0-813  5925 

218 

0.520  5245  '  0.514  0158 

235 

0.225  8179  0.222  9940 

233 

15 

+0.818  5796  -ho.823  5035 

+  209 

-0.507  4678  -0.500  88 II 

+  235 

_ 

-0.220  1 531  -0.217  2954 

+230 
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FOR  GREENWICH  MEAin 

NOON  i 

\ND  MIDNIGHT. 

1 

X 

Reduc. 
to 

> 

Reduc. 
to 

z 

Reduc. 
to 

Mean 

Mean 

Mean  1 

Date. 

True  Eqainox. 

Bq'x  of 
Jan.o. 

True  Equinox. 

Eq'x  of 
Jan.  0. 

True  Equinox. 

Eq'x  of 
Jan.  0. 

Noon. 

Midnight. 
+0.823  5035 

Noon. 
+  209 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Feb.  15 

fo.8l8  5796 

^.507  4678 

-0.500  88 1 1 

+  235 

-0.220  1 53 1 

-0.217  2954 

+  230 

16 

0.828  3640 

0.833  1607 

200 

0.494  2563 

0.487  5939 

234 

0.214  421 1 

0.21 1  5305 

227 

17 

0.837  8933 

0.842  5615 

191 

0.480  8945 

0.474  1586 

234 

0.208  6239 

0.205  7014 

225 

18 

0.847  1 65 1 

0.851  7037 

182 

0.467  3868 

0.460  5796 

233 

0.202  7633 

0.1998099 

222 

19 

0.856  1771 

0.860  5850 

174 

0.453  7375 

0.446  861 1 

232 

0.196  8413 

0.1938579 

219 

20 

fo.864  9271 

+0.869  2031 

+•166 

-0.439  9508 

-K).433  0072 

+  231 

-0.1908598 

-0.1878473 

+  215 

21 

0.873  4129 

0.877  5562 

158 

0.426  0309 

0.419  0223 

230 

0. 184  8207 

0.181  7801 

212 

22 

0.881  6326 

0.885  6419 

150 

0.4 II  9819 

0.404  9103 

229 

0.178  7257 

0.1756578 

208 

23 

0.889  5839 

0.893  4584 

142 

0.397  8081 

0.3906757 

228 

0.172  5767 

0.1694825 

204 

24 

0.897  2650 

0.901  0036 

135 

0.383  5136 

0.376  3224 

227 

0.166  3754 

0.163  2557 

200 

25 

+0.904  6738 

+0.908  2755 

+  128 

-0.369  1025 

-0.361  8545 

+  226 

-0.160  1237 

-0.1569795 

+  197 

26 

0.911  8083 

0.915  2720 

120 

0.354  5790 

0.347  2764 

224 

0.1538234 

0.150  6556 

193 

27 

0.918  6664 

0.921  99X2 

"3 

0.339  9473 

0.332  5923 

223 

0.147  4763 

0.144  2858 

188 

28 

0.925  2463 

0.9284313 

106 

0.325  2 118 

0.317  8064 

221 

0.14 1  0842 

0.137  8719 

183 

Mar.  I 

0.931  5460 

0.934  5902 

99 

0.310  3767 

0.302  9231 

219 

0.1346490 

0.131  4158 

179 

2 

+0.937  5637 

+0.940  4662 

+  93 

-0.295  4463 

-0.287  9468 

+  217 

-0.128  1725 

-0.1249194 

+  I74I 

3 

0.943  2975 

0.946  0574 

86 

a  280  4251 

0.272  8819 

215 

O.I2I  6567 

0.1 18  3846 

170  j 

4 

0.948  7457 

0.951  3622 

80 

0.265  3176 

0.257  7329 

213 

O.II5  1034 

0.111  8133 

165  1 

5 

0.953  9066 

0.956  3788 

74 

0.250  1284 

0.242  5046 

211 

0.108  5X46 

0.105  2075 

160 

6 

0.958  7785 

0.961  1056 

68 

0.234  8620 

0.227  2013 

210 

aioi  8923 

0.098  5691 

155 

7 

+0.963  3598 

+0.9655410 

+  63 

-0.219  5229 

-0.21 1  8276 

+  208 

-0.095  2383 

-0.091  9001 

+  151 

8 

0.967  6490 

0.969  6835 

57 

0.204  1 160 

0. 196  3886 

205 

0.088  5548 

0.085  2026 

146 

9 

0.971  6446 

0.973  5318 

52 

0.188  6461 

0.180  8891 

203 

0.081  8438 

0.078  4787 

141 

10 

0.975  3452 

0.977  0846 

4^ 

0.173  1^83 

0.165  3342 

201 

0.075  1075 

0.071  7305 

135 

II 

0.978  7498 

0.980  3408 

41 

0.157  5376 

0.149  7290 

199 

0.068  3481 

0.064  9605 

130 

12 

+0.981  8574 

+a983  2996 

+  37 

-0.14 1  9092 

-0.134  0788 

+  197 

-0.061  5679 

—0.058  1707 

+  I25I 

13 

0.984  6673 

0.985  9604 

32 

0.126  2383 

0.1 18  3885 

194 

0.054  7691 

0.051  3634 

120; 

14 

0.987  1789 

0.988  3228 

27 

0.1 10  5300 

0.102  6635 

192 

0.047  9538  0.044  5407 

115 

15 

0.989  3921 

0.990  3867 

22 

0.094  7895 

0.086  9087 

190 

0.04!  1244  1  0.037  7052 

1 10 

16 

0.991  3067 

0.992  1520 

18 

0.079  0218 

0.071  1293 

187 

0.034  2833  0.030  8590 

104 

17 

+0.992  9227 

+0.993  6188 

+  M 

-0.063  2318 

-0.055  3299 

+  184 

-0.027  4326  -0.024  0043 

+  98 

18 

0.994  2404 

0.994  7874 

II 

0.047  4241 

0.039  5151 

182 

0.020  5743  ,  0.017  1429 

92 

19 

0.995  2599 

0.995  6579 

7 

0.031  6035 

0.023  ^00 

179 

0.013  7104  0.010  2771 

86 

20 

0.995  9816 

0.996  2309 

+   3 

-0.015  7751 

-0.007  8595 

177 

-0.006  8432  -0.003  4090 

80 

21 

0.996  4059 

0.996  5066 

0 

+0.000  0564 

+0.007  9720 

174 

■H).000  0253  +0.003  4594 

74 

22 

+0.996  5332 

+0.996  4857 

-   4 

+0.015  8869 

+0.023  8005 

+  171 

+0.006  8932  +0.010  3263 

+  68 

23 

0.996  3640 

0.996  1683 

7 

0.031  7121 

0.039  6212 

168 

0.013  7585  1  0.017  JI896 

62 

24 

0.995  8985 

0.995  5548 

10 

0.047  5272 

0.055  4296 

165 

0.020  6194   0.024  0475 

57 

25 

0.995  1372 

0.994  6459 

12 

0.063  3278  !  0.071  2214 

162 

0.027  4738   0.030  8980 

51 

26 

0.994  0809 

0.993  4422 

15 

0.079  1097   o.'o86  9923 

159 

0.034  3200  1  0.037  7394 

45 

27 

+0.992  7299 

+0.991  9440 

-  17 

+0.094  8685  +0.102  7378 

+  156 

+0.041  1 561  +0.044  5697 

+  40 

28 

0.991  0847 

0.990  1520 

19 

o.iio  5996  0.118  4533 

153 

0.047  9800  1  0.051  3868 

34 

29 

0.989  1460 

0.988  0668 

21 

0.1262985   0.134  1345 

150 

0.054  7899  I  0.058  1890 

28 

30 

0.986  9145 

0.985  6891 

23 

0.141  9609  1  0.149  7770 

M7 

0.061  5839  0.064  9744 

22 

31 

0.984  3908 

0.983  0196 

25 

0.157^8231  0.1653763 

143 

0.068  3602  0.071  74 1 1 

16 

Apr.  I 

+0.981  5756 

+0.980  0590 

-  26 

+0.173  1584  +0.1809279 

+  140 

+0.075  1168  +0.078  4872 

+  10 

2 

+0.978  4698 

+0.976  8082 

-  27 

+0.188  6844  '+0.196  4273 

+  136 

+0.081  8519  ,-ho.o85  2107 

+   4 

I9I0- 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Reduc. 

to 
Mean 

Y 

Reduc. 

to 
Mean 

z 

Rednc. 

to 
Mean  ' 

Date. 

True  Equinox. 

Eq'i  of 
Jan.  0. 

Noon. 

True  Equinox. 

Eq'x  of 
Jan.  0. 

Tnic  Equinox. 

1  Eq'x  of 
1  Jan.  0. 

Noon. 

1 

1   +-  10 

Noon. 
fO.981  5756 

Midnight. 

Noon. 

Midnight. 

Noon. 

Noon,.        1  Midnight. 

Apr.  I 

+0.980  0590 

-    26 

+0.173  1584 

+0.1809279 

+  140 

1 
fO.075  1 168  +0.078  4872 

2 

a978  4698 

0.976  8082 

27 

0.188  6844 

0.196  4273 

136 

0.081  8519  '  0.085  2107 

+   4 

3 

0.975  0742 

0.973  2680 

28 

0.204  1561 

0.21 I  S701 

133 

0.088  5634  1  0.091  9097 

—   2 

4 

0-97I  3897 

0.969  4394 

29 

0.219  5687 

0.227  2515 

129 

0.095  2494 !  0.098  5822 

8. 

5 

0.967  4172  1  0.965  3233 

29 

0.234  9177 

0.242  5669 

126 

o.ioi  9079 

0.105  2262 

14  1 

6 

f  0.963  1579  +0.960  9210 

-  30 

fo.250  1984 

+0.257  8117 

+  122 

+0.108  5370 

+0.1 1 1  8398 

—  20 

7 

0.958  6128  0.956  2335 

30 

0.265  4061 

0.272  9810 

119 

0.1 15  1346 

0.1 18  4209 

26 

8 

0-953  7834  i  0-95I  2626 

30 

0.280  5359 

0.288  0702 

"5 

O.I2I  6986 

0.124  9673 

32 

9 

0.948  6713  0.946  0098 

30 

0.295  5832 

0.303  0743 

112 

0.128  2269 

0.1 31  4770 

38 

lO 

0.9432783,  0.9404770 

30 

0.310  5429 

0.3179885 

109 

0.134  7174 

0.137  9479 

44 

ZI 

fo.937  6062  1+0.934  6662 

-  29 

fo.325  4105 

+0.3328083 

+  106 

+O.I4I  1681  1+0. 1 44  3778 

-  50 

12 

0.931  6573  0.928  5798 

29 

0.340  1814 

0.347  5292 

103 

0.147  5767 

0.1507647 

55 

13 

0.925  4340  !  0.922  2202 

28 

0.354  8511 

0.362  1466 

99 

0.153  9415 

0.157  1068 

60 

14 

0.918  9387  1  0.915  5899 

27 

0.369  4151 

0.3766561 

95 

0.160  2604 

0.163  4021 

66 

15 

a9i2  1741  \   0.908  6916 

25 

0.383  8692 

0.391  0538 

91 

0.166  5316 

0.1696487 

71 

i6 

fo.905  1428  +0.901  5280 

-  23 

fO.398  2095 

+0-405  3357 

+  87 

+0.1727532 

+0.1758449 

-  71 

17 

0.897  8474  1  0.894  IOI5 

21 

0.412  4319 

0.419  4977 

83 

0.178  9236 

0.181  9890 

82 

i8 

0.890  2905  i  0.886  4149 

19 

0.426  5326 

0.433  5361 

80 

0.185  0410 

0.188  0794 

88 

19 

0.882  4749  0.878  4709 

17 

0.440  5078 

0.447  4473 

77 

O.I9I  1039 

0.194  1 144  , 

94 

20 

0.874  4031   0.870  2719 

15 

0.454  3541 

0.461  2277 

74 

0.197  1 106 

.  0.200  0924 

99 

21 

fo.866  0777  ;+o.86i  8207 

-  13 

fO.468  0677 

+0.474  8735 

+  70 

+0.203  0596 

+0.206  0120 

-104 

22 

0.857  5014  1  0'853  1200 

II 

0.481  6447 

0.488  3809 

66 

0.208  9493 

0.2II  8714 

109 

23 

0.848  6770  1  0.844  1726 

8 

0.495  0817 

0.501  7465 

62 

0.214  7780 

0.217  6690 

114 

24 

0.839  6072  ]  0.834  9810 

-   4 

0.508  3751 

0.514  9670 

58 

0.220  5443 

0.223  4037 

119 

25 

0.830  2944  ,  0.825  5478 

0 

0.521  5218 

0.528  0389 

54 

0.226  2469 

0.229  0739 

124 

26 

+0.820  7415  '+0.815  8759 

+   4 

+0.534  5180 

+0.540  9585 

+  51 

+0.231  8843  +0,234  6780 

-128 

27 

0.810  9513  !  0.805  9681 

8 

0.547  3600 

0.553  7221 

47 

0.237  4547 

0.240  2144 

133 

28 

0.800  9265 

0.795  8270 

12 

0.560  0445 

0.566  3266 

43 

0.242  9568 

0.245  6818 

137 

29 

0.7906699 

0.785  4555 

16 

0.572  5681 

0.578  7685 

40 

a  248  3892 

0.251  0788 

142 

30 

0.780  1843 

0.774  8565 

20 

0.584  9273 

0.591  0442 

37 

0.253  7505  0.256  4039 

147 

May  I 

+0.769  4726 

+0.764  0329 

+  25 

+0.597  1 187 

+0.603  1503 

+  34 

+0.2590390  +0.2616555 

-152 

2 

0.758  5377 

0.752  9875 

30 

0.609  1387 

0.615  0834 

30 

0.264  2533 

0.266  8322 

157 

3 

0.747  3827 

0.741  7235 

35 

0.620  9839 

0.626  8398 

27 

0.269  3919 

0.271  9324 

161 

4 

0.736  0105 

0.730  2439 

40 

0.632  6507 

0.638  4162 

24 

0.274  4533 

0.276  9546 

165 

5 

0.724  4243  ^  0.718  5521 

46 

0.644  1357 

0.649  8089 

21 

0.279  4360  0.281  8973  \ 

169 

6 

+0.712  6277  1+0.706  6515 

+  52 

"H0.655  4352 

+0.661  0143 

+  19 

■K3.284  3384  +0.286  7589 

-173 

7 

0.700  6239  0.694  5455 

58 

0.666  5456 

0.672  0288 

16 

0.289  1588  0.291  5378 

177 

8 

0.688  4167 

0.682  2381 

64 

0.677  4635 

0.682  8491 

13 

0.293  8958 

0.296  2326 

181 

9 

0.676  OIOI 

0.669  7332 

70 

0.688  1854 

0.693  4719 

10 

0.298  5480 

0.300  8418 

184 

10 

0.663  4080 

0-657  0350 

76 

0.698  7083 

0.703  8942 

8 

0.303  1138 

0.305  3638 

188 

II 

+0.650  6147 

+0.644  1477 

+  83 

+0.709  0291 

+0.714  1127 

+   5 

+0.307  5918  +0.309  7975 

-191 

12 

0.637  6344 

0.631  0755 

90 

0.719  1447 

0.724  1248 

3 

0.31 I  9808 

0.314  1415 

194 

13 

0.624  4714 

0.617  8227 

97 

0.729  0525 

0.733  9276 

+   2 

0.316  2795 

0.318  3947 

197 

M 

0.61 1  1299  0.604  3936 

104 

0.738  7498 

0.743  5187 

0 

0.320  4869 

0.322  5559  , 

200 

15 

0.5976143'  0.5907925 

III 

0.748  2341 

0.752  8958 

-   2 

0.324  6017  '  0.326  6241 

203 

16 

+0.5839288  +0.5770237 

+  119 

+0.757  5034 

+0.762  0567 

-   3 

+0.328  6230  +0.330  5983 

-206 

17 

+0.570  0776  +0.563  0912 

+  128 

+0.766  5554 

+0.770  9992 

-   5 

+0.3325499  +0.3344776; 

-208 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 


Date. 


I  May  17 
18 

19 
20 
21 

22 
23 
24 
25 
26 

27 

I    28 

I     29 

30 

31 

i]ane  i 

2 
3 
4 
5 
6 

7 
8 

9 
10 

II 

12 
13 
14 
15 
16 

17 
18 

19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 

1  '° 

July    1 
2 


iL 


X 

Trae  Equinox. 


Noon. 


4-0.570 
0.556 
0.541 
0.527 
0.513 

+0.498 
0.483 
0.468 

0.453 
0.438 

+0.423 
0.407 
0.392 
0.376 
0.361 

+0.345 
0.329 

0.313 
0.297 
0.280 

+0.264 
0.248 
0.231 
0.215 
0.198 

+0.182 
0.165 
0.148 
O.131 
O.I15 

+0.098 
0.081 
0.064 
0.047 
0.030 

+0.013 
-0.003 
0.019 
0.036 
0.053 
-0.070 
0.087 
0.104 
0.121 
0.137 
■0.154 
O.171 


0776 
0649 
8947 
5713 
0987 

4810 
7222 
8264 
7977 
6403 
3581 
9553 
4358 
8037 
0633 

2196 
2752 
2362 
1066 
8912 

5950 
2230 
7803 
2721 
7035 

0795 
4051 
6853 
9251 
1292 

3023 
4490 
5740 
6820 

7775 
8651 
0509 
9659 
8755 
7752 
6607 

5275 
3712 
1872 
9707 
7170 
4213 


Midnight, 


+0.563  0912, 
0.548  9992 
0.534  7519 
0.520  3534 
0.505  8078 

+0.491  1 190 

0.476  2912 

0.461  3284 

0.446  2348 

\    0.431  0145 

+0.415  6715 

0.400  2099 

'  0.384  6336 

I  0.368  9468 

0.353  1539 

+0.337  2593 

0.321  2673 

I  0.305  1824 

;  0.2890093 
0.272  7529 

+0.256  4182 
0.240  0102 
0.223  5341 

I  0.206  9950 
0.190  3981 

+0.1737483 

'  0.157  0506 

0.140  3100 

0.123  5313 

0.106  7193  I 
I 
+0.089  8786 

0.073  0139 

I  0.056 1298 

0.039  2310 


0.022  3220 , 

+0.005, 4073 

I-0.011  5088 

0.028  4217 

0.045  3269 

I  0.062  2200 

-0.079  0967 

I  0.0959525 

I  0.1 12  7830 

0.1295833 

I  0.146  3488 

i-0.163  0747 

-0.179  7561 


Reduc 
to 

Mean 
Eq'x  of 

Jan.o. 

Y 

True  Equinox. 

Reduc. 

to 

Mean 

Eq'x  of 

Jan.o. 

Noon. 

TrueE 

7 

quinox. 
Midnight. 

Reduc. 
to 

Mean 
Eq'x  of 

Jan.  0. 

Noon. 

Noon. 
+0.766  5554 

Midnight. 
+0.770  9992 

Noon. 

Noon. 

+  128 

-   5 

+0.332  5499  +0.3344776 

-20S 

137 

0.775  3878 

0.779  7210 

6 

0.336  3813 

0.338  2609 

211 

145 

0.783  9985 

0.788  2201 

7 

0.340  1164 

0.341  9476 

213 

153 

0.792  3855 

0.796  4945 

8 

0.343  7544 

0.345  5367 

215 

162 

0.800  5468 

0.804  5422 

9 

0.347  2944 

0.349  0274 

217 

+  171 
180 

+0.808  4804 
0.816  1844 

+0.812  3612 
0.819  9496 

-  10 
10 

+0.3507355  1+0.352  4187 
0.3540769  0.3557100 

-219 
221 

189 

0.823  6568 

0.827  3056 

10 

0.357  3179!  0.3589005 

223 

198 
208 

0.830  8959 
0.837  8998 

0.834  4274 
0.841  3130 

10 
10 

0.360  4577  0.361  9894 
0.363  4955  0.364  9759 

225 

227 

+  218 
227 

+0.844  6668  +0.847  9^8 
0.851  1949  0.854  3688 

—  10 
9 

+0.3664306 
0.369  2622 

+0.3678594 
0.3706390 

-228 
229 

237 

0.857  4823  0.860  5352 

8 

0.371  9896 

0.373  3139 

230 

246 

0.863  5273  0.866  4582 

6 

0.374  6118  0.3758833 

231 

255 

0.869  3279 

0.872  I361 

5 

0.377  1282  1  0.378  3465 

231 

+  265 

+0.874  8826  +0.877  5670 

-   4 

+0.3795381  1+0.3807029 

-232 

274 

0.880  1893  0.882  7492 

-   2 

0.381  8407  1  0.382  9515 

232. 

284 

0.885  2464  0.887  6808 

0 

0.3840351 : 0.3850915 

232 

293 

0.890  0521  1  0.892  3602 

+   2 

0.386 1206 '  0.387 1223 

231 

303 

0.894  6048  '  0.896  7857 

5 

0.388  0964  0.3890429 

231 

+  313 

+0.898  9028  j+0.900  9560 

+   8 

+0.389  9617  +0.390  8528 

-230 

323 

0.902  9450  0.904  8697 

II 

0.391 7160 1 0.392  5514 

230 

333 

0.906  7301  !  0.908  5260 

14 

0.393  3589 1 0.3941383 

229 

343 

o.gio  2572  j  0.911  9236 

18 

0.394  8896 1 0.395  6128 

229 

353 

0.913  5251   0.915  0618 

22 

0.3963078'  0.3969747 

228 

+  363 

+o.gi6  5335  [+0.917  9402 

+  26 

+0.397  6133  +0.398  2237 

-227 

373 

0.919  2819  j  0.920  5584 

31 

0.398  8058 1 0.399  3596 

226 

383 

0.921  7698  0.922  9160 

35 

0.3998851  0.400  3823 

225 

393 

0.923  9969  1  0.925  0126 

40 

0.400  8512 1 0.401 2917 

223 

403 

0.925  9630  0.926  8481 

45 

0.401 7038  0.402  0876 

222 

+  413 

f  0.927  6678  +0.928  4222 

+  51 

+0.402  4430  +0.402  7700 

-220 

423 

0.929  1112  1  0.9297348 

57 

0.403  0687 1 0.403  3390 

219 

432 

0.930  2930  1  0.930  7858 

64 

0.403  5809 1 0.403  7944 

21*7 

442 

0.931  2133  0.931  5754 

70 

0.4039795 1 0.404 1362 

215 

452 

0.931  8721 

0.932  1034 

77 

0.404  2646  0.404  3646 

212 

+  461 

+0.932  2693 

+0.932  3698 

+  84 

+0.404  4363  +0.404  4796 

-209 

470 

0.932  4049 

0.932  3746 

91 

0.404  4946 

0.404  4812 

206 

479 

0.932  2790 

0.932  I 181 

98 

0.4044395 

0.404  3695 

204 

488 

0.931  8919 

0.931  6004 

106 

0.404  27 1 1 

0.404  1445 

201 

497 

0.931  2436 

0.930  8215 

114 

0.4039896 

0.403  8064 

198 

+  505 

+0.930  3340 

+0.9297813 

+  122 

+0.403  5949  '+0.403  3551 

-194 

513 

0.929  1632 

0.928  4799 

130 

0.403  0870 

0.402  7907 

190 

522 

0.927  7314 

0.926  9176 

139 

0.402  4661 

0.402  1132 

186 

530 

0.926  0386 

0.925  0944 

148 

0.401 7321 

0.401  3228 

183 

538 

0.924  0851 

0.923  0106 

157 

0.400  8852 

0.400  4194 

179 

+  546 

+0.921  8710 

+0.920  6663 

+  166 

+0.399  9254  +0.399  4032 

-175 

+  553 

+0.919  3965 

+0.918  0618 

+  176 

+0.398  8527 

+0.398  2741 

-171 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Equinox. 

Redoc 

to 
Mean 
Eq'xof 
Jan.o. 

Y 

True  Equinox. 

Redoc. 

to 

Mean 

Eq'x  of 

Jan.  a 

z 

True  Equinox. 

1 

Reduc.  1 

to 
Mean 
Eq'x  of 
Jan.0. 

Noon.             Midnight. 
-0.154  7170  -0-163  0747 

Noon, 

Noon.         1  Midnight. 

Noon. 

Noon.              Midnight. 

Noon. 

July  I 

+546 

fO.921  8710  +0.920  6663 

+  166 

+0.3999254  +0.3994032 

-175 

2 

O.171  4213   0.179  7561 

553 

0.919  3965   0.918  0618 

176 

0.398  8527   0.398  2741 

171 

3 

0.1880786   6.196  3881 

560 

0.916  6621  1  0.915  1975 

186 

0.397  6673  '  0.397  0324 

167 

4 

0.204  6841   0.212  9659 

567 

0.913  6682  1  0.912  0742 

197 

0.3963694   0.3956783 

162 

5 

0.221  2328  ^  0.229  4842 

573 

0.910  4156  ,  0.908  6925 

2orj 

0.3949592   0.3942120 

157 

6 

-0.237  7194  -0-245  9378 

+580 

+0.906  9051  +0.905  0534 

+  218 

H).393  4369  +0.3926339 

-152 

7 

0.254  1387 

0.262  3216 

586 

0.903  1376  j  0.901  1578 

228 

0.391  8031  1  0.390  9445 

M7 

8 

0.270  4858 

0.278  6307 

594 

0.8991x43,  0.8970072 

239 

0.3900582  0.3891442 

142 

9 

0.286  7557 

0.294  8602 

598 

0.894  8367  1  0.892  6030 

250 

0.388  2027  j  0.387  2337 

137 

10 

0.3029436   0.311  0053 

603 

0.890  3062  1  0.887  9466 

262 

0.386  2374  \   0.385  2138 

131 

II 

-0.319  0446  ,-0.327  0610 

+608 

+0.885  5243  1+0.883  0396 

+  274 

+0.384  1630  1+0.383  0850 

-126 

12 

0.335  0541  '  0.343  0232 

613 

0.880  4927  '  0.877  8838 

285 

0.381  9800  0.380  8481 

120. 

13 

0.3509678   0.3588873 

618 

0.875  2131  j  0.872  4809 

297 

0.379  6893  1  0.3785038 

"5 

M 

0.366  7812  a  374  6489 

622 

0.869  6873  1  0.8668326 

309 

0.377  2917  J  0.3760531 

109  1 

15 

0.382  4898  0.390  3035 

625 

0.863  9170 

0.860  9408 

321 

0.3747880  0.3734966 

X03; 

i6 

-0.398  0894  -0.405  8470 

+629 

+0.857  9041 

+0.854  8072 

+  333 

+0.372  1790  +0.370  8352 

-  97! 

17 

0.413  5758  0.421  2752 

633 

0.851  6503 

0.848  4337 

345 

a  369  4654  0.368  0697 

911 

i8 

0.428  9448 

0.436  5840 

636 

0.845  1575   0.841  8221 

358 

0.366  6481  0.365  2008 

84' 

19 

0.444  1924 

0.451  7694 

638 

0.838  4277 

0.834  9745 

371 

0.363  7280  0.362  2297 

78 

20 

0.4593145'  0.4668272 

641 

0.831  4627 

0.827  8927 

384 

0.3607060  0.359  1 57 1 

71 

21 

-0.474  3071  |-o-48i  7537 

+643 

+0.824  2646 

+0.820  5787 

+  396 

+^.  357  5830  +0.3559839 

-  65 

22 

0.489  1664 

0.496  5448 

644 

0.816  8353  1  0.813  0346 

410 

0.354  3598  0.352  7109 

57 

23 

0.503  8884 

0.51 I  1967 

645 

0.809  '767 

0.805  2620 

423 

0.351  0372  0.349  3389 

51 

24 

0.518  4692 

0.525  7055 

645 

0.801  2906 

0.797  2629 

436 

0.347  6161  1  0.345  8689 

44 

25 

0.532  9051 

0.540  0676 

645 

0.793  1790 

0.789  0393 

449 

0.344  0973  '  0.342  3016 

37 

26 

-0.547  1922  '^.554  2785 

+  645 

+0.784  8439 

+0.780  5931 

+  463 

40.340  4818+0.338  6380 

-  29 

27 

0.561  3261  j  0.568  3345 

644 

0.776  2871 

0.771  9262 

476 

0.3367702  ^  0.3348786 

22 

28 

0.575  3031  0.582  2315 

643 

0.767  5106 

0.763  0406 

489 

0.3329634'  0.3310246 

15 

29 

0.5891191  0.5959654 

642 

0.758  5164 

0.753  9384 

503 

0.3290623  0.3270767 

-   8 

30 

0.602  7700  0.609  5323 

641 

0.749  3068 

0.744  6218 

516 

0.325  0678  '  0.3230358 

0 

31 

-0.616  2516  '-0.622  9274 

+639 

+0.739  8838  ,+0.735  0931 

+  529 

+0.3209808  +0.3189029 

+   '/ 

Aug.  I 

0.629  5593  1  0.636  1467 

636 

0.730  2501 

0.725  3549 

543 

0.316  8022  0.314  6789 

15 

2 

0.642  6891  1  0.649  1862 

633 

0.720  4080 

0.715  4097 

556 

0.312  5332  0.310  3652 

23 

3 

0.655  6372  1  0.662  0414 

630 

0.710  3603 

0.705  2603 

570 

0.308  1750  0.305  9628 

31 

4 

0.668  3984  0.674  7081 

627 

0.700  1099 

0.694  9097 

583 

0.303  7287  0.301  4729 

39 

5 

-0.680  9695  -0.687  1824 

4-623 

+0.689  6598 

+0.684  3609 

+  596 

+0.299  1955  +0.296  8967 

+  47 

6 

0.693  3463  '  0.699  4606 

619 

0.679  0132 

0.673  6171 

609 

0.294  5768  0.292  2359 

55 

7 

0.705  5250 

0.71 I  5390 

615 

0.668  1731 

0.662  6816 

622 

0.289  8741  '  0.287  4917 

63 

8 

0.717  5019 

0.7234136 

6to 

0.657  1429 

0.651  5576 

636 

0.285  0888  ,  0.282  6656 

71 

9 

0.729  2736  1  0.7350814 

605 

0.645  9260 

0.640  2486 

649 

0.280  2224  0.277  7593 

80 

10 

-0.740  8366  '-0.746  5387 

+  599 

+0.634  5259 

+0.628  7583 

+  661 

+0.275  2764  j+0.272  7740 

+  88 

II 

0.75a  1874  0.757  7823 

593 

0.622  9461   0.617  0898 

674 

0.270  2522  '  0.267  7113 

96 

12 

0.763  3231  0.768  8093 

586 

O.61I  1897   0.605  2464 

687 

0.265  1514  0.262  5728 

105 

13 

0.774  2407  1  0.779  6166 

579 

0.599  2603  1  0.593  2319 

700 

0.259  9757  j  0.257  3602 

"3 

M 

0.784  9369  0.790  201 1 

57* 

0.587  1615  !  0.581  0496 

712 

0.254  7264  ,  0.252  0746 

122 

15 

-0.795  4089  —0.800  5599 

+  564 

+0.574  8966  +0.568  7030 

+  724 

+0.249  4050  +0.246  7178 

+  130 

16 

-0.805  6539  -0.810  6904 

+  556 

+0.562  4692  1+0.556  1957 

■»-736 

+0.244  0132  '+0.241  2914 

+  »39. 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Reduc. 

to 
Mean 

Y 

Reduc. 

to 
Mean 

z 

Reduc. 

10 
Mean 

Date. 

True  Equinox. 

Eq'x  of 
Jan.  a 

Noon, 
+  556 

True  Equinox. 

Eq'x  of 
Jan.  0. 

True  Equinox. 

Eq'x  of 
Jan.  0. 

Noon. 
+  139 

Noon. 

Midnijht. 

Noon. 

Midnight. 

Noon. 
+  736 

Noon. 

Midnight. 
+0.241  2914 

Aug.  i6 

-0.805  6539 

—0.810  6904 

fO.562  4692 

+0.556  1957 

+0.244  0132 

17 

0.815  ^91 

0.820  5897 

548 

0.549  8828 

0.543  53" 

748 

0.238  5526 

0.235  7969 

147 

18 

0.825  4519 

0.830  2553 

539 

0.537  M'o 

0.530  7129 

760 

0.233  0245 

0.230  2357 

155 

19 

0.834  9997 

0.839  6847 

530 

0.524  2471 

0.517  7441 

772 

0.227  4306 

0.224  6094 

164 

20 

0.844  3101^ 

0.848  8755 

520 

a 51 I  2044 

0.504  6284 

783 

0.221  7724 

0.218  9197 

172 

21 

-0.853  3805 

-0.857  8249 

+  509 

■10.498  0166 

+0.491 3693 

+  794 

+0.216  0514 

+0.213  1677 

+  181 

22 

0.862  2084 

0.866  5307 

499 

0.484  6870 

0.477  9700 

805 

0.210  2689 

0.207  3551 

190 

23 

0.870  7914 

0.874  9902 

488 

0.471  2188 

0.464  4339 

815 

0.204  4264 

0.201  4832 

199 

24 

0.879  1268 

0.883  2007 

477 

0.457  6156 

0.450  7643 

826 

0.198  5255 

0.195  5536 

208 

25 

0.887  2117 

0.891  1595 

466 

0.443  8805 

0.436  9647 

837 

0.192  5677 

0.1895678 

216 

26 

-0.895  0438 

-0.898  8642 

+  454 

+0.430  0172 

+-0.423  0386 

+  847 

+0.1865543 

+0.183  5272 

+  224 

27 

0.902  6203 

0.906  3 1 18 

442 

0.416  0293 

0.408  9899 

857 

0.1804868 

0.1774333 

233 

28 

0.909  9385 

0.9134999 

429 

0.401  9207 

0.394  8223 

866 

0.174  3668 

0.171  2877 

241 

29 

0.916  9958 

0.920  4257 

416 

0.387  6951 

0.380  5397 

876 

0.168  i960 

0.165  0920 

250 

30 

0.923  7893 

0.927  0865 

403 

0.373  3565 

0.366  1 461 

885 

O.161  9760 

0.158  8481 

259 

31 

-0.930  3168 

-0.933  4800 

+  389 

fo.358  9090 

+0.351  6457 

+  894 

+0.155  7086 

+0.152  5578 

+  267 

Sept.  I 

0.936  5757 

0.939  6037 

375 

0.344  3568 

0.337  0429 

903 

0.149  3958 

0.146  2229 

276 

2 

0.942  5637 

0.945  4554 

361 

0.3297044 

0.322  3419 

912 

0.1430393 

0.1398453 

284 

3 

0.948  2785 

0.951  0329 

347 

0.314  9560 

0.307  5472 

•  920 

0.136  64II 

0.1334269 

293 

4 

0.953  7183 

0.956  3345 

333 

0.300  1162 

0.292  6634 

928 

0.130  2030 

0.126  9697 

301 

5 

-0.958  8812 

-0.961  3583 

+  318 

+0.285  1896 

+■0.277  6952 

+  936 

+0.123  7271 

+0.120  4756 

+  309 

6 

0.963  7656 

0.966  1028 

303 

0.270  1807 

0.262  6469 

944 

0.II7  2154 

0. 1 1 3  9468 

317 

7 

0.968  3698 

0.970  5664 

288 

0.255  0942 

0.247  5232 

951 

O.IIO  6699 

0.107  3851 

325 

8 

0.972  6925 

0.974  7478 

272 

0.239  9345 

0:232  3287 

959 

0.104  0925 

o.ioo  7925 

333 

9 

0.976  7323 

0.978  6458 

256 

0.224  7062 

0.217  0677 

965 

0.097  4853 

0.094  I7I2 

341 

10 

-0.980  4882 

-0.982  2593 

+  239 

+0.209  4137 

+0.201  7449 

+  972 

+0.090  8504 

+0.087  5232 

+  349 

II 

0.983  9590 

0.985  5872 

222 

0.194  0617 

0.186  3648 

978 

0.084  1897 

0.080  8503 

357 

12 

0.987  1438 

0.988  6287 

206 

0.1786547 

0.170  9319 

984 

0.077  5052 

0.074  1546 

365 

13 

0.990  0417 

0.991  3828 

189 

0.163  1 97 1 

0.155  4507 

990 

0.070  7988 

0.067  4380 

373 

14 

0.992  6519 

0.993  8490 

172 

0.1476934  0.1399257 

995 

0.064  0725 

0.060  7025 

381 

15 

-0.994  9739 

-0.996  0266 

+  154 

+0.132  1481  1+0.124  3612 

+■  1000 

+0.057  3283 

+0.053  9500 

+  389 

16 

0,9970071 

0.9979152 

137 

0.1 16  5655 

0. 108  7616 

1005 

0.050  5680 

ao47  1825 

397 

17 

0.998  7509 

0.999  5141 

120 

0. 100  9499 

0.093  13" 

1009 

0.043  7936 

0.040  4016 

404 

18 

1. 000  2047 

I.ooo  8228 

102 

0.085  3056 

0.077  4740 

1013 

0.037  0068 

0,033.6094 

411 

19 

i.ooi  3682 

I.OOI  8410 

84 

0.069  6367 

0.061  7943 

1017 

0.030  2096 

0.026  8076 

419 

20 

-1.002  2411 

-1.002  5684 

+  65 

+0.053  9474  j+0.046  0965 

+  1021 

+0.023  4037 

+0.019  9980 

+  426 

21 

1.002  8228 

1.003  0042 

46 

0.038  2420  0.030  3845 

1024 

0.016  5909 

0.013  1824 

433 

22 

1.003  1126 

1.003  1478 

27 

0.022  5246  1+-0.014  6627 

1026 

0.009  7729 

+0.006  3626 

440 

23 

1.003  1098 

1.002  9985 

+   8 

+0.006  7994 

—0.001  0647 

1029 

+0.002  9516 

-0.000  4597 

447 

24 

1.002  8138 

1.002  5557 

-  II 

-0.008  9292 

0.016  7934 

1032 

-0.003  8712 

0.007  2826 

453 

25 

-1.002  2241 

-I.OOI  8190 

-  31 

-0.024  6568 

-0.032  5187 

+  1034 

-o.oio  6936 

-0.014  1041 

+  459 

26 

I.OOI  3403 

I.ooo  7880 

50 

0.040  3786 

0.048  2359 

1036 

0.017  5137 

0.020  9222 

466 

27 

i.ooo  1620 

0.999  4623 

70 

0.056  0900 

0.063  9404 

1037 

0.024  3294 

0.027  7350 

472 

28 

0.998  6888 

0.997  8415 

90 

0.071  7864 

0.079  6274 

1038 

0.031  1387 

0.034  5403 

478 

29 

0.996  9205 

0.995  9258 

no 

0.087  4628 

0.095  2920 

1038 

0.037  9395 

0.041  3360 

484 

30 

-0.994  8573 

-0.993  7152 

-130 

-0.103  I '43 

-0.1 10  9292 

+  1039 

-0.044  7296 

-0.048  1 201 

+  490 

Oct.  I 

-^992  4995 

—0.991  2IOI 

-150 

-0.118  7360  '-0.126  5342  i  +  1039 

1          1 

-0.051  5070 

-0.054  8903 

+  495 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Equinox. 

Reduc. 
to 

Mean 
Eq'x  of 

Jan.  0. 

Y 

True  Equinox. 

Reduc. 
to 

Mean 
Eq'x  of 

Jan.  0. 

z 

True  Equinox. 

Rednc. 
to 

Mean 
Eq*x  of  1 

Jaiuo.  ' 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 
-0.054  8903 

iVtfwf. 

Oct.  I 

-0.992  4995 

-0.991  2IOI 

-    150 

-0.1 18  7360 

-0.126  5342 

+  1039 

-0.051  5070 

+  495 

2 

a989  8471 

0.988  4106 

171 

0.1343230 

0.142  1019 

1039 

0.058  2695  1  0.061  6444 

501 

3 

0.986  9007 

0.985  3175 

191 

0.1498702 

0.1576273 

1038 

0.065  0148  j  0.068  3803 

507 

4 

0.983  661 1 

0.981  9315 

212 

0.165  3727 

0.173  1057 

1038 

0.071  7408   0.075  0959 

512 

5 

0.980  1290 

0.978  2536 

233 

0.1808258 

0.188  5324 

1037 

0.078  4454   0.081  7891 

517 

6 

-0.976  3055 

-0.974  2848 

-  254 

-0.196  2248 

-0.203  9024 

4- 1035 

-0.085  1267  -0.088  4578 

+  521 

1      7 

0.972  1 9 16  1  0.970  0262 

274 

0.2 1 1  5646 

0.219  2108 

1033 

0.091  7822   0.095  0996 

526  1 

1      8 

0.96778861  0.9654790 

295 

0.226  8404 

0.234  4528 

I031 

0.098  4099   0.1 01  7127 

^^'1 

t 

!        9 

0.963  0977  0.960  6448 

316 

0.242  0475 

0.249  6239 

1029 

0.105  0078   0.108  2950 

535! 

ID 

0.958  1205  0.955  5250 

338 

0,257  1814 

0.264  7194 

1026 

O.III  5739   0.1 14  8443 

5401 

II 

-0.952  8584  1-0.950  12 10 

-  359 

-0.272  2374 

-0.279  7348 

+  1023 

-O.I  18  1060  -O.I2I  3587 

+  544 

12 

0-947  3130 

0.944  4346 

381 

0.287  211 I 

0.294  6657 

1019 

0.124  6022 

0.127  8363 

548 

13 

0.941  4861 

0.938  4677 

402 

0.302  0981 

0.309  5077 

1015 

O.I  31  0608 

0.1342753 

551 

14 

0.935  3796 

0.932  2220 

424 

0.316  8940 

0.324  2564 

lOII 

0.137  4796 

0.140  6736 

555 

15 

0.9289952  0.9256994 

446 

0.331  5944 

0.338  9075 

1007 

0.143  8569  j  0.1470294 

558  1 

i6 

-0.922  3349  -0.918  9019 

-  468 

-0.346  1952 

-0.353  4570 

+  1002 

-0.150  1908  ,-0.153  3410 

+  561  1 

I? 

0.915  4006  1  0.911  8313 

490 

0.360  6923 

0.367  9007 

997 

0.156  4797 

0.1596066 

564 

i8 

0.908  1942  0.904  4895 

512 

0.375  0816 

0.382  2347 

992 

0.162  7216 

0.165  8244 

567 

19 

0.900  7174 

0.896  8782 

533 

0.389  3594 

0.396  4552 

986 

0.168  9149 

0.171  9929 

570 

20 

0.892  9722 

0.888  9995 

555 

0.403  5216 

0.410  5581 

980 

0.1750582 

0.178  1 105 

572 

21 

-0.884  9603  -0.880  8548 

-  577 

-0.417  5641 

-0.424  5391 

+  974 

-O.181  1496 

-0.184  1752 

4-574 

22 

0.876  6833  0.872  4459 

599 

0.431  4827 

0.438  3943 

968 

0.187  1872 

0.190  1853 

576 

23 

0.868  1430 

0.863  7747 

620 

0.445  2733 

0.452  1192 

961 

0.193  1693 

0.196. 1 390 

578 

24 

0.859  3414 

0.854  8433 

642 

0.458  9315 

0.465  7096 

953 

0.1990942 

0.202  0346 

579 

.  25 

0.850  2806 

0.845  6537 

664 

0.472  4530 

0.479  1612 

945 

0.204  9600 

0.207  8701 

580 

26 

-0.840  9628 

-0.836  2082 

-  687 

-0.485  8336 

-0.492  4696 

+  937 

-0.210  7647 

-0.213  6435 

4-581 

27 

0.831  3902 

0.826  5091 

710 

a  499  0686 

0.505  6301 

928 

0.216  5063 

0.219  3529 

582 

28 

0.821  5653 

0.816  5591 

732 

0.512  1536 

0.518  6386 

920 

0.222  183I 

a  224  9966 

583 

29 

0.8 II  4909 

0.806  3609 

754 

0.525  0845 

0.531  4907 

912 

0.227  7932 

0.230  5726 

583 

30 

0.801  1696 

0.795  9173 

776 

0.537  8567 

0.544  1819 

903 

0.233  3346 

0.236  0788 

583 

31 

-0.790  6045 

-0.785  2315 

-  798 

-0.550  4659 

-0.556  7080 

+  893 

-0.238  8052 

-0.241  5135 

4-583 

Nov.  I 

0.779  7988 

0.774  3067 

820 

0.562  9079 

0.569  0650 

884 

0.244  2035 

0.246  8750 

583 

2 

0.768  7556 

0.763  1460 

843 

0.575  1788 

0.581  2487 

874 

0.249  5278 

a252  1615 

582 

3 

0.757  4782 

0.751  7528 

865 

0.5872743 

0.593  2552 

864 

0.254  7760 

0.257  3710 

581 

4 

0.7459702  j  0.7401308 

887 

0.599  1908 

0.605  0806 

853 

0.259  9463 

0.262  5017 

580 

5 

-0.734  2352  1-0.728  2837 

-  909 

-0.610  9241  1— 0.616  7209 

-»-  842 

-0.265  0370 

-0.267  5520 

4-579 

6 

0.722  2769  0.716  2152 

931 

0.622  4705 

0.628  1724 

830 

0.270  0465 

0.272  5203 

577 

7 

0.710  0990  1  0.703  9289 

953 

0.633  8262 

0.639  4315 

8x8 

0.274  9733 

0.277  4052 

576 

8 

0.697  7053  ;  0.691  4288 

975 

0.644  9878 

0.650  4946 

806 

0.279  8158 

0.282  2049 

574  1 

9 

0.685  0999  i  0.678  7190 

997 

0.655  9516 

0.661  3584 

793 

0.284  5724 

0.2^6  9180 

572] 

10 

-0.672  2866  -0.665  8033 

-  1019 

-0.666  7145 

-0.672  0196  1  4-  780 

-0.289  2416 

-0.291  5430 

4-569I 

11 

0.659  2695  1  0.652  6858 

1041 

0.677  2733  1  0.682  4752    767 

0.293  8221 

0.296  0786 

567I 

12 

0.646  0527  1  0.639  3706 

1063 

0.687  6248  '  0.692  7218    753 

0.298  3124 

0.300  5234 

564 

13 

0.632  6402  0.625  8619 

1084 

0.697  7659  i  0.702  7567  •    738 

0.302  71 14  0.304  8762 

561 

14 

0.619  0363  ,  0.612  1637 

H05 

0.707  6938  1  0.712  5770,    724 

0.307  0178  j  0.309  1359 

557 

15 

-0.605  2447' -0.598  2799 

-1125 

-0.717  4059  -0.722  1801  1  -f-  709 

0.311  2304  ,-0.313  3012 

4-554' 

16 

-0.591  2696  1-0.584  2144 

-1145 

-0.726  8993  -0.731  5<?3i  1  +  693 

-0.315  3482  i-0.317  3711 

+  550 
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1 

FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Reduc. 

to 
Mean 

Y 

Reduc. 

to 
Mean 

z 

Reduc. 

to 
Mean 

Date 

True  Equinox. 

Eq'x  of 
Jan.  0. 

True  Equinox. 

Eq'x  of 
Jan.  a 

Noon. 

True  Equinox. 

Eq'x  of 
Jan.  0. 

Noon.    > 

1 

Noon. 

Midnight.     '  Noon. 
-0.5842144  -II45 

Noon. 
-0.726  8993 

Midnight. 

Noon. 

Midnight. 
-0.317  37 1 1 

Nov.  i6 

-0.591  2696 

-0.731  5631 

+  693 

-0.315  3482 

1 
+  550 

17 

0.577  1147  '  0.5699709 

1 166 

0.736  1713 

0.740  7234 

678 

0.319  3699  1  0.321  3444 

546 

i8 

0.562  7836   0.555  5534 

1 187 

0.745  2192 

0.749  6583 

662 

0.3232944   0.3252198 

5421 

19 

0.548  2807  1  0.5409659 

1207 

0.754  0403 

0.758  3649 

646 

0.327  1205 

0.328  9963 

537' 

20 

0-533  6095  0.526  2121  j   1228 

0.762  6316 

0.766  8402 

629 

0.330  8471 

.  0.332  6727 

532! 

21 

-0.518  7741  -0.511  2960 

-  1248 

-0.770  9904 

-0.775  0817 

+  612 

-0.3344730 

-0.336  2478 

.527 

22 

0.503  7784  0.496  2218 

1268 

0.779  II 37 

0.783  0861 

595 

0.337  9969 

0.339  7202 

522 

23 

0.488  6267  '  0.480  9936 

1289 

0.786  9986 :  0.790  8507 

578 

0.341  4175,  0.3430887 

516' 

24 

0.473  3232  0.465  6161 

1310 

0.794  6422 1  0.798  3726 

560 

0.344  7336 

0.346  3520 

510  1 

25 

0.457  8727  1  0.450  0937  j   1330 

0.802  0417 ,  0.805  6491 

541 

0.347  9439 

0.3495090 

504, 

26 

-0.442  2797  ^.434  4312  ^  -  1350 

-0.809 1945  i— 0.812  6775 

+  521 

-0.351  0473 

-0.352  5586 

+  4981 

27 

0.426  5488  .  0.418  6332 

1370 

0.816  0978    0.819  4552 

502 

0.3540427 

0.3554995 

491 

28 

0.410  6850  .  0.402  7048 

1389 

0.822  7493 ,  0.825  9798 

483 

0. 356  9288 

0.358  3306 

4841 

29 

0.394  6933  j  0.38665x1 

1409 

0.829 1464   0.832  2488 

463 

0.359  7047 

0.361  0509 

477  1 

30 

0.37857881  0.3704771 

1427 

0.835  2867 1  0.838  2599 

442 

0.362  3692 

0.3636594 

470  1 

Dec.  I 

-0.362  3466  I-0.354  1879 

-1444 

-0.841 1682  -0.844  0112 

+  421 

-0.3649214 

-0.366  I55I 

+  463' 

2 

0.346  0017  1  0.3377887 

I461 

0.846  7887 

0.849  5005 

400 

0.367  3604 

0.368  5371 

455 

3 

0.329  5496  1  0.321  2850 

1477 

0.852 1464 

0.854  7261 

378 

0.3696852 

0.370  8046 

446! 

4 

0.312  9956'  0.304  6820 

1493 

0.857  2393 

0.859  6859 

356 

0.371  8951 

0.3729567 

438 

5 

0.296  3450  0.287  9852 

1509 

0.862  0657 

0.864  3786 

333 

0.373  9893 

0.374  9928 

429 

6 

-0.279  6034  1-0.271  2001  1  -  1525 

-0.866  6243 

-0.868  8027 

+  310 

-0.375  9671 

-0.3769122 

+  420, 

7 

0.262  7761  1  0.254  3320 

1541 

0.870  9136 

0.872  9568 

287 

0.3778279 

0.378  7143 

411 1 

8 

0.245  8686 

0.237  3865 

1557 

0.874  9323 

0.876  8398 

264 

0.3795712 

0.380  3986 

402 1 

9 

0.228  8864 

0.220  3689 

1573 

0.878  6793 

0.880  4506 

240 

0.381  1965 

0.3819647 

393  1 

10 

0.2II  8348 

0.203  2847 

1589 

0.882  1536 

0.883  7882 

215 

0.3827033 

0.383  4122 

384  j 

II 

-0.194  7193 

-0.186  1392 

-  1604 

-0.885  3543 

-0.886  8519 

-hi9i 

-0.384  0914 

-0.384  7408 

+  3741 

12 

0.177  5451 

0.168  9377 

1618 

0.888  2808 

0.889  6410 

166 

0.385  3^4 

0.385  9502 

365! 

13 

0.160  3175 

O.151  6853 

1633 

0.890  9325 

0.892  1 55 1 

141 

0.386  5101 

0.387  0402 

355 

14 

0.143  0416 

0.134  3870 

1647 

0.893  3089 

0.894  3937 

"5 

0.387  5403 

0.388  0105 

344 

15 

0.1257222  0.1 17  0479 

1660 

0.895  4094 

0.896  3560 

89 

0.3884507 

0.388  8610 

333 

16 

-0.108  3646  -0.099  6730 

-  1672 

-0.897  2333 

-0.898  0414 

^  63 

-0.389  2413 

-0.3895916 

+  323 

17 

0.090  9736 

0.082  2671 

1684 

0.898  7801 

0.899  4495 

36 

0.389  91 19 

0.390  2021 

312 

18 

0.073  5540 

0.064  8350 

1695 

0.900  0494 

0.900  5798 

+   9 

0.390  4622 

0.390  6921 

30I 

19 

0.056  II 08 

0.047  3819 

1706 

0.901 0405 

0.901  4315 

-  19 

0.390  8919 

0.391  0615 

289 

20 

0.038  6490 

0.029  9128  '   1716 

0.901  7528 

0.902  0042 

47 

0.391  2009 !  0.391  3100 

278 

21 

-0.021  1739 

-0.012  4330 

-1726 

-0.902  1856 

-0.902  2971 

-  75 

-0.391  3888 

-0.391  4373 

+  266 

22 

-0.0036907 

+0.005  0523 

1736 

0.902  3385 

0.902  3098 

103 

0.391  4554 

0.391  4431 

254 

23 

+0.013  7953 

0.022  5376 

1745 

0.902  21 10 

0.902  0420 

132 

0.391  4005 

0.391  3275 

242 

24 

0.031  2785 

0.040  0173 

1754 

0.901  8028 

0.901  4934 

161 

0.391  2240 

0.391  0901 

230 

25 

0.048  7534 

0.057  4861 

1763 

0.901 1137 

0.900  6638 

190 

0,3909257 

0.390  7308 

217 

26 

+0.066  2146 

+0.074  9383 

-1771 

-0.900 1436  i-0.899  5533 

-219 

-0.390  5055 

-0.390  2497 

+  205 

27 

0.083  ^5^4 

0.092  3682 

1778 

0.898  8927 

0.898  1619 

248 

0.3899635 

0.3896468 

192 

28 

o.ioi  0730 

0.109  7702 

1785 

0.897  3610 

0.896  4899 

277 

0.389  2997 

0.388  9222 

179  1 

29 

0.118  4590 

0.127  1387 

1791 

0.895  5488 

0.894  5377 

307 

0.388  5143 

0.388  0759 

165  1 

30 

0.1358085 

0.1444678 

1796 

0.893  4567 

0.892  3058 

338 

0.387  6072 

0.387  1082 

152, 

31 

+0.153  1 158 

+o.i6i  7519 

-  1800 

-0.891 0851  -0.889  7948 

-368 

-0.3865789 

-0.386  0194 

+  138' 

1     32 

i 

+0.170  3753 

+0.1789853 

-1804 

-0.888  4349 1-0.887  0055 

-399 

-0.385  4296 

-0.384  8097 

+  125 

[Eph  lo] 
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MOON'S  LONGITUDE  AND  LATITUDE,  1910. 


FOR  GREENWICH  MEAN  NOON  i 

VNE 

)  MIE 

Day 
of 

ANIGHT. 

1 

Day 
of 

JANUARY. 

Day 

of 

FEBRUARY. 

MARCH. 

Month. 

True  Longitude. 
167  36  46.2 

Latitude. 

0  t      «• 
+  56  51.8 

Month. 
1.0 

True  Longitude. 
211  12  23.6 

Latitude. 

Month. 

True  Longitude. 

latitude.    ' 
+  I,  56  15.0 

I.O 

0  t 
+  2  49 

1.2 

1.0 

219  12  39.3 

^•5 

173  40  30.8 

4 

59 

3.6 

1-5 

217  6  47.5 

2  22 

0.2 

1-5 

225  6  27.8 

126  52.3 

2.0 

179  41  15.4 

4 

48 

I.I 

2.0 

223   I  50.9 

I  53 

24.1 

2.0 

231  0  52.1 

0  56  29.0  ' 

,   2.5 

185  39  34-8 

4 

33 

54.6 

2.5 

228  58  15.0 

I  23 

27.6 

2.5 

236  56  30.5 

+  0  25  21.2  [ 

30 

191  36  5.4 

4 

16 

55-2 

30 

234  56  41.6 

0  52 

26.2 

30 

242  54  31 

-06  14.4 

3.5 

197  31  24.8 

+  3 

57 

14.1 

3-5 

240  57  52.0 

+  0  20 

36.4 

3-5 

248  54  II.I 

-  0  38   0. 1  1 

4.0 

203  26  II. 7 

3 

35 

2.9 

4.0 

247   2  26.2 

-0  II 

44-3 

4.0 

254  57  36.1 

I  9  37-7 

4.5 

209  21  5.2 

3 

10 

334 

4-5 

253  II   2.5 

0  44 

16.7 

4-5 

261  4  59.9 

I  40  47.7 

50 

215  16  44.0 

2 

43 

58.3 

50 

259  24  16.2 

I  16 

399 

5.0 

267  17  2.9 

2  II  9-5 

5.5 

221  13  45-6 

2 

15 

31.1 

5.5 

265  42  38.8 

I  48 

31.5 

5-5 

273  34  236 

2  40  21.2 

6.0 

227  12  46.1 

+  I 

45 

26.3 

6.0 

272  6  36.9 

-2  19 

27.2 

6.0 

279  57  369 

-3  7  59.1 

6.5 

233  14  198 

I 

13 

59-4 

6.5 

278  36  31.0 

2  49 

0.8 

6.5 

286  27  13. 1 

3  33  38.1 

7.0 

239  18  587 

0 

41 

27.7 

7.0 

285  12  34.4 

3  16 

44-4 

7.0 

293  3  36.6 

3  56  52  0 

7.5 

245  27  11.5 

■y  0 

8 

10. 1 

75 

291  54  52.1 

3  42 

9-3 

75 

299  47  3  9 

4  17  13-7 

8.0 

251  39  23.0 

-0 

25 

32.7 

8.0 

298  43  20.1 

4  4 

46.7 

8.0 

306  37  42.0 

4  34  16.3 

8.5 

257  55  53.6 

-0 

59 

18.0 

8.5 

305  37  45.2 

-4  24 

79 

8.5 

313  35  27.6 

-  4  47  33  5  1 

9.0 

264  16  59.3 

I 

32 

413 

9.0 

312  37  44-2 

4  39 

46.1 

9.0 

320  40  5.6 

4  56  40.6 

9-5 

270  42  50.5 

2 

5 

16.3 

95 

319  42  44.6 

4  51 

174 

9-5 

327  51  8.8 

5  I  16.2 

lO.O 

277  13  31.7 

2 

36 

354 

lO.O 

326  52  5.8 

4  58 

21.9 

lO.O 

335  7  58.3 

5  I  3.6 

10.5 

283  49  1.4 

3 

6 

9.8 

10.5 

334  5  0.4 

5  0 

44.7 

10.5 

342  29  43.7 

4  55  52.4 

II.O 

290  29  12.3 

-3 

33 

30.6 

II.O 

341  20  35.6 

-4  58 

175 

II.O 

349  55  24.4 

-4  45  39.3  1 

II-5 

297  13  51.3 

3 

58 

9.4 

11.5 

348  37  56.3 

4  50 

58.7 

II.5 

357  23  52.9 

4  30  29.0  j 

12.0 

304  2  39.9 

4 

19 

38.9 

12.0 

355  56  71 

4  38 

53-4 

12.0 

4  53  57-8 

4  10  34-6  1 

12.5 

310  55  15.1 

4 

37 

34.0 

12.5 

3  14  14-7 

4  22 

139 

12.5 

12  24  26.4 

3  46  175  1 

13.0 

317  51  9-7 

451 

32.6 

13.0 

10  31  30.4 

4  I 

18.8 

13.0 

19  54  8.2 

3  18  62 

135 

324  49  54  0 

-5 

I 

16.6 

135 

17  47  II-3 

-3  36 

32.3 

135 

27  21  58.3 

-  2  46  35  4 

14.0 

331  50  56.8 

5 

6 

32.4 

14.0 

25  0  41.6 

3  8 

23.0 

14.0 

34  46  59- 1 

2  12  23.9  1 

145 

338  53  46.7 

5 

7 

II. I 

M-5 

32  II  33.5 

2  37 

22.7 

M-5 

42  8  22.4 

I  36  13  3  1 

15.0 

345  57  53-7 

5 

3 

9.4 

15.0 

39  19  26.6 

2  4 

5-5 

15.0 

49  25  30.5 

0  58  46.2  ' 

15-5 

353  2  49.5 

4  54 

29.3 

15.5 

46  24  7.8 

I  29 

6.6 

155 

56  37  56.2 

-0  20  44.3  j 

16.0 

0  8  8.4 

-4 

41 

18.0 

16.0 

53  25  30.5 

-0  53 

1.6 

16.0 

63  45  21.9 

+  017  12.9  1 

16.5 

7  13  28.3 

4 

23 

47.8 

16.5 

60  23  33.3 

-0  16 

25.8 

16.5 

70  47  38.8 

0  54  28.3  1 

17.0 

14  18  30.9 

4 

2 

15.4 

17.0 

67  18  18. 1 

+  0  20 

7.0 

17.0 

77  44  46.6 

I  30  28.3 

17-5 

21  23  1.3 

3 

37 

1.8 

175 

74  9  50.6 

0  56 

4.7 

17.5 

84  36  50.9 

2  4  43-2  1 

18.0 

28  26  47.7 

3 

8 

31.8 

18.0 

80  58  17.4 

I  30 

56.9 

18.0 

91  24  1.9 

2  36  47- 1 

18.5 

35  29  407 

-2 

37 

12.9 

18.5 

87  43  45.6 

+  2  4 

15-3 

18.5 

98  6  32.8 

+  36  17.9 

19.0 

42  31  332 

2 

3 

35-3 

19.0 

94  26  21.9 

2  35 

339 

19.0 

104  44  39-5 

3  32  57- 1 

19-5 

49  32  19.0 

I 

28 

11.4 

19-5 

loi  6  11.7 

3  4 

29.5 

19.5 

III  18  38.8 

3  56  29.5 

20.0 

56  31  52.5 

0 

51 

34-9 

20.0 

107  43  19. 1 

3  30 

41-5 

20.0 

117  48  47.3 

4  16  42.7 

20.5 

63  30  70 

-  0 

M 

20.5 

20.5 

114  17  46.2 

3  53 

52.3 

20.5 

124  15  21.0 

4  33  27.4 

21.0 

70  26  54.4 

+  0 

22 

571 

21.0 

120  49  33.2 

+  4  13 

47-3 

21.0 

130  38  351 

+  4  46  37.0 

21.5 

77  22  5.5 

0 

59 

43.6 

21.5 

127  18  38.5 

4  30 

14.9 

21.5 

136  58  43-3 

4  56  7  7 

22.0 

84  15  29.5 

I 

35 

25.6 

22.0 

133  44  59.4 

4  43 

6.8 

22.0 

143  15  57-4 

5  I  57  9 

22.5 

91  6  53.2 

2 

9 

31-3 

22.5 

140  8  32.3 

4  52 

17.9 

22.5 

149  30  27.9 

5  4  8.2 

23.0 

97  56  1.5 

2 

41 

31.2 

23.0 

146  29  13.7 

4  57 

46.2 

23.0 

155  42  24.4 

5  2  41.6 

23.5 

104  42  37.8 

+  3 

10 

58.8 

235 

152  47  0.4 

+  4  59  32.6 

23-5 

161  51  55.1 

+  4  57  43-3 

24.0 

III  26  24.9 

37 

31-3 

24.0 

159  I  50.3 

4  57 

40.9 

24.0 

167  59  7-4 

4  49  20.3 

245 

118  7  5.9 

0 

49.4 

24.5 

11^5  13  43.5 

4  52 

17-4 

245 

174  4  8.5 

4  37  415 

25.0 

124  44  24.6 

20 

38.1 

25.0 

171  22  42.4 

4  43 

30.6 

25.0 

180  7  6.2 

4  22  57.5 

255 

131  18  6.3 

36  46.7 

255 

177  28  52.2 

4  31 

30.9 

255 

186  8  8.5 

4  5  20.3 

26.0 

137  47  59- 1 

+  4 

49 

8.3 

26.0 

183  32  21.3 

•f  4  16 

30.2 

26.0 

192  7  24.7 

+  3  45  36 

26.5 

144  13  54.9 

57 

40.0 

26.5 

189  33  21.9 

3  58 

41.8 

26.5 

198  5  5.6 

3  22  22.0 

27.0 

150  35  49.2 

2 

22.4 

27.0 

195  32  99 

3  38 

19.7 

27.0 

204  I  23.9 

2  57  31  1 

27.5 

156  53  41.9 

3 

19.4 

27.5 

201  29  4.6 

3  15 

38-8 

27.5 

209  56  34.6 

2  30  47.0 

28.0 

163  7  38.0 

0 

37-6 

28.0 

207  24  29.3 

2  50  54-2 

28.0 

215  50  550 

2  2  26.5 

28.5 

169  17  47.2 

+  4 

54 

254 

28.5 

213  18  50.8 

+  2  24 

21.0 

28.5 

221  44  45.0 

+  I  32  46.7 

29.0 

175  24  23.9 

44 

52.9 

29.0 

219  12  39.3 

I  56 

15.0 

29.0 

227  38  27.1 

I  2  5.1 

29.5 

181  27  47.3 

32 

11.7 

29.5 

225  6  27.8 

I  26 

52.3 

29.5 

233  32  26.7 

+  0  30  39.6 

30.0 

187  28  21.2 

16 

34- 1 

30.0 

231   0  52.1 

0  56 

29.0 

30.0 

239  27  11.7 

-0  I  12.0 

305 

193  26  33.2 

58 

12,9 

30.5 

236  56  30.5 

+  0  25 

21.2 

30.5 

245  23  12.7 

0  33  II 7 

310 

199  22  54.4 

+  3 

37 

21.4 

31.0 

242  54  31 

-0  6 

14.4 

310 

251  21  2.5 

-I  5  12 

31  5 

205  17  58.9 

+  3 

M 

12.9 

315 

248  54  ii.i 

-0  38 

0.1 

315 

257  21  15.9 

-  I  36  21.5 

[Eph  id) 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT.          j 

Day 

APRIL. 

Day 

MAY. 

Day 

JUNE. 

of 

of 

of 

Month. 

True  Longitude. 

e    »    t* 

263  24  29.2 

Latitude. 

Month. 
1.0 

True  Longitude. 

Latitude. 

Month. 

True  Longitude. 

e    »    « 

347  21  26.0 

La 

0 

ititude. 

I.O 

0   »   »» 
-26  53.5 

e    '    tt 
297  26  42.7 

0   »   »» 
-4  31  45-3 

1.0 

1 

'   "  1 

59  27.7  1 

1.5 

269  31  19.7 

2  36  17  4 

15 

303  53  30.6 

4  48  130 

1-5 

354  20  19.0 

44  39- 1  1 

2.0 

275  42  25.6 

3  4  12  7 

2.0 

310  25  53.3 

5  I  12.0 

2.0 

I  24  13.5 

25  22.6 

25 

281  58  23.7 

3  30  179 

2.5 

317  4  13-2 

5  10  23.2 

2.5 

8  32  59  9 

I  471  1 

30 

288  19  49.9 

3  54  IO-8 

3.0 

323  48  48.5 

5  15  28.5 

3.0 

15  46  21.7 

34  7-2 

3-5 

294  47  17-5 

-4  15  28.3 

3-5 

330  39  52.3 

-5  16  11.6 

3.5 

23  3  55-3 

-3 

2  43  6 

4.0 

301  21  15.7 

4  33  46.9 

4.0 

337  37  30.6 

5  12  19.1 

4.0 

30  25  9.0 

28  3-5 

45 

308  2  8.1 

4  48  42.7 

4-5 

344  41  40.8 

5  3  41  3 

4-5 

37  49  24.1 

50  407  1 

50 

314  50  11,5 

4  59  52.3 

50 

351  52  11.7 

4  50  13.1 

5.0 

45  15  54-7 

II  14.4 

5-5 

321  45  34.2 

5  6  53.4 

5.5 

359  8  42.1 

4  31  55.2 

5-5 

52  43  48.8 

-0 

30  28.3 

6.0 

328  48  14.0 

-5  9  26.0 

6.0 

6  30  39-4 

-48  55.4 

6.0 

60  12  9.4 

+  0 

10  50.9 

6.5 

335  57  57-4 

5  7  13.5 

6.5 

13  57  21.0 

3  41  28.9 

6.5 

67  39  570 

0 

51  54.7 

7.0 

343  14  18.5 

5  0  3.8 

7.0 

21  27  54.5 

3  9  59-2 

7.0 

75  6  ii.i 

I 

31  55-4 

7-5 

350  36  390 

4  47  51-6 

7-5 

29  I  19. 1 

2  34  57-8 

7-5 

82  29  52.4 

2 

10  7.7 

8.0 

358  4  8.3 

4  30  38.8 

8.0 

36  36  27.4 

I  57  3  5 

8.0 

89  50  4  7 

2 

45  50.9 

8.5 

5  35  45-3 

-4  8  35.6 

8.5 

44  12  8.1 

-  I  17  0.8 

8.5 

97  5  57-5 

+  3 

18  29.7 

9.0 

13  10  20.4 

3  42  0.9 

9.0 

51  47  8.6 

-  0  35  38.8 

9.0 

104  16  47.0 

3 

47  35-2 

9.5 

20  46  38.0 

3  II  22.6 

9-5 

59  20  17.6 

+  0  6  II. 7 

9.5 

III  21  57.7 

4 

12  45  7 

lO.O 

28  23  19.8 

2  37  16.3 

lO.O 

66  50  28.3 

0  47  40.0 

lO.O 

118  21  3.1 

4 

33  46.3 

10.5 

35  59  8.7 

2  0  23.7 

10.5 

74  16  40- 3 

I  27  58.0 

10.5 

125  13  46.1 

4 

50  28.4 

II.O 

43  32  51 5 

-I  21  31.3 

II.O 

81  38  1.6 

+  2  6  21.7 

II.O 

131  59  58.7 

+  5 

2  49-3 

II.5 

51  3  22.0 

0  41  27.6 

II.5 

88  53  49.6 

2  42  12.9 

II.5 

138  39  414 

5 

10  51. 1 

1   12.0 

58  29  42.7 

-0  I  I.I 

12.0 

96  3  32.3 

3  15  0.0 

12.0 

145  13  3.0 

5 

14  39-9 

12.5 

65  51  6.6 

+  0  39  1.8 

12.5 

103  6  47.8 

3  44  18.2 

12.5 

151  40  18.9 

5 

14  24.5  ! 

.   '3° 

73  6  58.1 

I  17  58.1 

13.0 

no  3  24.3 

4  9  490 

13.0 

158  I  50.8 

5 

10  16.2 

135 

80  16  52.5 

+  1  55  9.5 

13-5 

116  53  19.1 

+  4  31  20.3 

135 

164  18  4.9 

+  5 

2  27.8 

14.0 

87  20  35.3 

2  30  31 

14.0 

123  36  37-8 

4  48  453 

14.0 

170  29  31.0 

4 

51  12.9 

14-5 

94  18  1.4 

3  2  11.7 

145 

130  13  33.1 

5  2  1.7 

14.5 

176  36  41.9 

4 

36  45.7 

15.0 

loi  9  14. 1 

3  31  13.6 

15.0 

136  44  23.0 

5  II  11. 1 

15.0 

182  40  12.4 

4 

19  20.9 

155 

107  54  23.0 

3  56  52.3 

15-5 

143  9  30.3 

5  16  17  9 

155 

188  40  38.3 

3 

59  13  4 

16.0 

114  33  43.0 

+  4  18  55.6 

16.0 

149  29  21.2 

+  5  17  28.7 

16.0 

194  38  3.5-7 

+  3 

36  38.0 

16.5 

121  7  33-1 

4  37  152 

16.5 

155  44  24.4 

5  14  51 8 

16.5 

200  34  40.7 

3 

II  49.5 

17.0 

127  36  15.0 

4  51  46.7 

17.0 

161  55  9.7 

5  8  37.1 

17.0 

206  29  28.6 

2 

45  3-4 

175 

134  0  11.9 

5  2  28.4 

17-5 

168  2  7.9 

4  58  55.2 

17.5 

212  23  33.5 

2 

16  35.4 

18.0 

140  19  47.8 

5  9  20.9 

18.0 

174  5  50.0 

4  45  57-5 

18.0 

218  17  28.2 

I 

46  41.4 

18.5 

146  35  27.0 

+  512  26.8 

18.5 

180  6  46.4 

+  4  29  56.2 

18.5 

224  II  43.7 

+  I 

15  38.0 

19.0 

152  47  33-3 

5  II  506 

19.0 

186  5  26.7 

4  II  40 

19.0 

230  6  48.9 

0 

43  42.6 

195 

158  56  29.6 

5  7  38.4 

19.5 

192  2  19.3 

3  49  34  4 

19.5 

236  3  10.2 

+  0 

II  13.4 

20.0 

165  2  37.7 

4  59  57-8 

20.0 

197  57  51.3 

3  25  41.4 

20.0 

242  I  II. 7 

-0 

21  30.6 

20.5 

171  6  18.1 

4  48  57.8 

20.5 

203  52  28.4 

2  59  39  7 

20.5 

248  I  15.0 

0 

54  9-7 

21.0 

177  7  50.3 

-.  4  34  48.5 

21.0 

209  46  34.6 

+  2  31  44-8 

21.0 

254  3  390 

-  I 

26  23.1 

21.5 

183  7  32.2 

4  17  411 

21.5 

215  40  32.3 

2  2  13.0 

21.5 

260  8  39.7 

I 

57  49-3 

22.0 

189  5  40.6 

3  57  48.1 

22.0 

221  34  42.6 

I  31  21.5 

22.0 

266  16  30.7 

2 

28  6.4 

22.5 

195  2  31-5 

3  35  23.2 

22.5 

227  29  24.9 

0  59  28.2 

22.5 

272  27  22.9 

2 

56  52.2 

23.0 

200  58  20,3 

3  10  41.2 

23.0 

233  24  57.5 

+  0  26  51.9 

23.0 

278  41  24.8 

3 

23  44-6 

23-5 

206  53  22.2 

+  2  43  57-6 

23.5 

239  21  37-5 

-  0  6  8.0 

235 

284  58  42.5 

-3 

48  21.2 

24.0 

212  47  52.1 

2  15  28.8 

24.0 

245  19  41.2 

0  39  11.3 

24.0 

291  19  20.2 

4 

10  20.7 

24.5 

218  42  5.0 

I  45  32.4 

245 

251  19  24.2 

I  II  573 

245 

297  43  20.5 

4 

29  23.0 

25.0 

224  36  16.5 

I  14  26.3 

25.0 

257  21  1.4 

I  44  5.1 

25.0 

304  10  44.3 

4 

45  9-3 

25.5 

230  30  43.2 

0  42  29.1 

255 

263  24  47.4 

2  15  133 

255 

310  41  31-5 

4 

57  22.5 

26.0 

236  25  42.6 

+  0  9  59.8 

26.0 

269  30  56.8 

-2  45  0.4 

26.0 

317  15  415 

-5 

5  47.7 

26.5 

242  21  33.6 

-0  22  42.2 

26.5 

275  39  44-3 

3  13  5.3 

26.5 

323  53  133 

5 

10  12.6 

27.0 

^248  18  36.4 

0  55  17  3 

27.0 

281  51  24.7 

3  39  70 

27.0 

330  34  5.5 

5 

10  27.9 

27.5 

254  17  12.7 

I  27  25.7 

27.5 

288  6  13.1 

4  2  45.0 

27.5 

337  18  16.6 

5 

6  27.1 

28.0 

260  17  45.9 

I  58  47.4 

28.0 

294  24  24.7 

4  23  39  6 

28.0 

344  5  45  3 

4 

58  7.5 

28.5 

266  20  41.0 

-2  29  2.3 

28.5 

300  46  1 5. 1 

-4  41  315 

28.5 

350  56  29.9 

-4 

45  30.0 

29.0 

272  26  24.3 

2  57  50.2 

29.0 

307  II  59.9 

4  56  2.7 

29.0 

357  50  28.4 

4 

28  39  3 

29.5 

278  35  23.6 

3  24  50.8 

295 

313  41  54-3 

5  6  56.5 

295 

4  47  38.3 

4 

7  44  2 

30.0 

284  48  7  3 

3  49  43-8 

30.0 

320  16  130 

5  13  57.8 

30.0 

II  47  55-4 

3  42  58.1  II 

30.5 

291  5  41 

4  12  8.8 

30.5 

326  55  9  3 

5  16  53-3 

30.5 

18  51  143 

3 

14  38.6 

310 

297  26  42.7 

-4  31  45-3 

31.0 

333  38  54  7 

-5  15  318 

31.0 

25  57  28.1 

-2 

43  8.0 

'■■' 

303  53  30.6 

-4  48  13.0 

31.5 

340  27  38.4 

-5  9  44-9 

31.5 

33  6  28.1 

-2 

8  53. 1 
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MOON'S  LONGITUDE  AND  LATITUDE,  1910. 


FOR  GREENWICH 

MEAN  NOON  AND  MIDNIGHT. 

i 

Day 

JULY.                    1 

Day 

AUGUST.              1 

Day 

SEPTEMBER. 

of 

of       ' 

of       1 

_    __» 

Month.  ' 
l.o 

True  Longitude. 

e        »          »» 

25  57  26.3 

Latitude. 

0      »       •» 
-  2    43       8.0 

Month. 

True  Longitude. 

0      »       »» 
79  17  177 

Latitude. 

Month.  1 
1.0 

True  Longitude. 
130  45    149 

Latitude. 

1 
1.0  1 

0      »       »» 
+  2      2    I3.I 

0 
+  4 

55 

1 
23.6 

1.5 

33     6  20.0, 

2     8  53.1 

'•5  I 

86  21  45.4 

2  35  28.9 

1-5 

137  24  54  9 

0 

24-5  1 

2.0 

40  17  39.8  ^ 

I    32    24.9 

2.0 

93  25  146 

3     6  14.4 

2.0  ' 

1:44     I   22.6 

I 

20.3  ■ 

2.5  ! 

47  31     5-8 

0    54    18.5 

2.5 

100  27   19.2 

3  34     1.0 

2.5  ' 

150  34  25.5 

58 

16.0  , 

3.0 

54  46  12.9 

-0    15    12.0 

30 

107  27  30.7 

3  58  23.9 

3.0 

157     3  528 

51 

20.3  1 

3-5 

62     2  30.9 

+  0    24    13.8 

3-5 

114  25  19.1 

+  4   19     2.9 

3-5 

163  29  36.2 

-*-4 

40 

44.8 

4.0 

69  19  24.7 

I       3    16.9 

4.0 

121   20  14.2 

4  35  42.9 

4.0 

169  51   30.2 

26 

43.6 

4-5 

76  36  14.9 

I    41    153 

4-5 

128  II  46.8 

4  48  13-8 

4-5  ' 

176     9  33.4 

9 

33  0  ' 

50 

83  52  18.4 

2    17    28.1 

50 

134  59  29.7 

4  56  307 

50 

182  23  48.3 

3 

49 

30  7  . 

55 

91     6  49.9 

2    51     I7.I 

5.5 

141  42  59.4 

5     0  33.7 

5-5 

188  34  21.7 

3 

26 

55  6  1 

6.0 

98  19     3.2 

+  3    22      8.5 

6.0 

148  21  57.1 

+  5     0  27.6 

6.0 

194  41   24.9 

+  3 

2 

7.0 

6.5 

105  28   13.2 

3  49  33  4 

6.5 

154  56     9.1 

4  56  20.9 

6.5 

200  45  1 3-5 

2 

35 

24.6 

7.0 

112  33  37.4 

4   13     8.7 

7.0 

161  25  28.0 

4  48  25.6 

7.0 

206  46     7.5 

2 

7 

7-8 

7-5 

119  34  376 

4  32  37-5 

7-5 

167  49  52.5 

4  36  56.0 

7-5 

212  44  30.8 

I 

37 

36.0 

8.0 

126  30  41.4 

4  47  49-2 

8.0 

.    174     9  27.5 

4  22     8.6 

8.0 

218  40  50.8 

I 

7 

8.0  j 

8.5 

133  21  23.2 

+  4  58  39-4 

8.5 

180  24  24.4 

+  44  21.0 

8.5 

224  35  38.7 

+  0 

36 

2.1 

9.0 

140     6  25.0 

5     5     9.0 

9.0 

186  35     0.3 

3  43  51-5 

9.0 

230  29  28.1 

+  0 

4 

36.2 

9  5 

146  45  36.6 

5     7  23.4 

95 

192  41  37-4 

3  20  58.7 

9.5 

236  22  55.2 

-  0 

26 

52  4 

lO.O 

153  18  56.4 

5     5  31.8 

lO.O 

198  44  42.4 

2   56      I.O 

lO.O 

242  16  38.4 

0 

58 

^3 

10.5 

159  46  30.1 

4  59  46.5 

10.5 

204  44  46.4 

2  29  16.7 

10.5 

248  II   17.4 

I 

28 

48-4  1 

11. 0 

166     8  30.1 

+  4  50  21.8 

II.O 

210  42  23.7 

+  2     I     3.5 

II.O 

254     7  32.9 

-  I 

58 

41.6 

11.5 

172  25  15.6 

4  37  33.3 

II. 5 

216  38  II. 3 

I  31   38.9 

II.5 

260     6     5.9 

2 

27 

28.3 

12.0 

178  37  II-3 

4  21  37.5 

12.0 

222  32  48.2 

I     I   20.0 

12.0 

266     7  37.1 

2 

54 

50.8 

12.5 

184  44  46.5 

4     2  51.3 

12.5 

228  26  54.8 

+  0  30  23.7 

12.5 

272  12  46.2 

3 

20 

30.6 

13.0 

190  48  34.0 

3  41  31.5 

130 

234  21   12.4 

-0     0  53.3 

13.0 

278  22  10.8 

3 

44 

8-5 

135 

196  49     9.3- 

+  3  17  54.9 

13-5 

240  16  22.4 

-0  32  14.1 

135 

284  36  26.0 

-4 

5 

24.8 

14.0 

202  47  10.3 

2  52  18.1 

14.0 

246  13     5.7 

I     3  21.3 

14.0 

290  56     2.9 

4  23 

595 

145 

208  43  16. 1 

2  24  57.4 

M-5 

252    12      2.3 

I  33  57-2 

145 

297  21  27.7 

4 

39  321  II 

15.0 

214  38     6.3 

I  56     9.1 

15.0 

258    13    50.1 

2     3  43.2 

15.0 

303  53     0.6 

4 

51 

42.1 

155 

220  32  20.4 

I  26     9.4 

15-5 

264    19      4.8 

2  32  20.1 

15.5 

3IO  30  54.6 

5 

0 

lO.O 

16.0 

226  26  37.7 

+  0  55  14.8 

16.0 

270   28    18.7 

-  2  59  27.8 

16.0 

317  15  147 

-5 

4 

379 

16.5 

232  21  36.1 

+  0  23  42.1 

16.5 

276    42      O.I 

3  24  45.3 

16.5 

324     5  567 

5 

4  50.0  II 

17.0 

238  17  52.0 

-0     8  II. 2 

17.0 

283      0   32.4 

3  47  51.1 

17.0 

331     2  46.9 

5 

0 

341 

17-5 

244  15  59.5 

0  40     7-3 

17.5 

289   24    13.3 

4     8  23.1 

17.5 

338     5  22.3 

4  51 

42.5 

18.0 

250  16  30.2 

I  II  47.4 

18.0 

295  53  14-3 

4  25  59.4 

18.0 

345  13  10.5 

4 

38 

13.1 

18.5 

256  19  52.5 

-  I  42  515 

18.5 

302  27  40.0 

-4  40  18.7 

18.5 

352  25  30.8 

-4 

20 

lO.O 

19.0 

262  26  31.2 

2  12  58.9 

19.0 

309     7  27.5 

4  51     1.0 

19.0 

359  41  35  6 

3 

57  44  5  '1 

195 

268  36  47.2 

2  41  48.3 

19.5 

315  52  26.5 

4  57  48.3 

19.5 

7     0  32  3 

3 

31 

147 

20.0 

274  50  57- 1 

3     8  57.5 

20.0 

322  42  19.5 

5     0  25.7 

20.0 

14  21  25.4 

3 

I 

5.8 

20.5 

281     9  12.6 

3  34     3.9 

20.5 

329  36  42.4 

4  58  42.2 

20.5 

21  43  18.7 

i 

27 

492 

21.0 

287  31  40.8 

-  3  56  45.0 

21.0 

336  35     5-2 

-4  52  31-3 

21.0 

29     5  17.6 

-  I 

52 

13 

21.5 

293  58  23.7 

4  16  38.7 

21.5 

343  36  53  2 

4  41  51-8 

21.5 

36  26  31.4 

I 

14 

22,3 

22.0 

300  29  18.7 

4  33  23.9 

22.0 

350  41  28.9 

4  26  48.4 

22.0 

43  46  14-3 

-0 

35 

344 

22.5 

307     4  18.4 

4  46  41.2 

22.5 

357  48  13.2 

4     7  31-3 

22.5 

51     3  470 

+  0 

3 

395 

23.0 

313  43   11.6 

4  56  13-5 

23.0 

4  56  27.3 

3  44  16.7 

23.0 

58  18  37.2 

0 

42 

373 

235 

320  25  43.5 

-5     I  46.5 

235 

12     5  33-9 

-  3  17  26.2 

235 

65  30  19-9 

+  I 

20 

38.8 

24.0 

327  II  36.7 

5     3     9-1 

24.0 

19  14  59.0 

2  47  26.0. 

24.0 

72  38  365 

I 

57 

72 

245 

334     0  32.1 

5     0  14.5 

245 

26  24  12.7 

2  14  46.2 

245 

79  43  146 

2 

31 

29.1 

25.0 

340  52     9.8 

4  53     0.0 

25.0 

33  32  49-6 

I  40     0.0 

25.0 

86  44     7-4 

3 

3 

15-3 

255 

347  46     9.7 

4  41  27.2 

25.5 

40  40  28.9 

I     3  42.7 

255 

93  41  12.1 

3 

32 

0.9 

26.0 

354  42  12.9 

-  4  25  42.8 

26.0 

47  46  54  9 

-0  26  30.4 

26.0 

100  34  29.1 

+  3 

57 

25.2 

26.5 

I  40     2.0 

4     5  57-6 

265 

54  51  559 

+  0  II     0.2 

26.5 

107  24     1.4 

4 

19 

11.8 

27.0 

8  39  21.4 

3  42  27.0 

27.0 

61  55  23.6 

0  48  12.9 

27.0 

114     9  53.4 

4 

37 

8.3 

27.5 

15  39  57-7 

3  15  30.5 

275 

68  57  12. 1 

I  24  32.7 

275 

120  52   lO.O 

4 

51 

6.2 

28.0 

22  41  39.8 

2  45  31-5 

28.0 

75  57  170 

I  59  26.5 

28.0 

127  30  56.6 

5 

z 

0.4 

28.5 

29  44  18.3 

-  2  12  56.6 

28.5 

82-  55  34-5 

+  2  32  23.2 

28.5 

134     6  18.1 

+  5 

6 

492 

29.0 

36  47  44  9 

I  38  15.5 

29.0 

89  52     0.8 

3     2  54.3 

29.0 

140  38  18.9 

5 

8 

343 

295 

43  51  52.2 

I     2     0.4 

295 

96  46  31.1 

3  30  34  4 

29.5 

147     7     2.9 

5 

6 

20.3 

30.0 

50  56  32.6 

-0  24  45.5 

30.0 

103  38  58.9 

3  55     1.2 

30.0 

153  32  33  4 

5 

0 

144 

30.5 

58     I  37-3 

+  0  12  53.6 

30.5 

no  29  15.9 

4  15  56.3 

30.5 

159  54  53  5 

4 

50 

26.6 

31.0 

65     6  55.7 

+  0  50  20.6 

31.0 

117  17  12.2 

+  4  33     4-9 

31.0 

166  14     6.0 

+  4 

37 

91 

31-5 

72   12  14.6 

+  I  26  59.0 

315 

124     2  36.1 

+  4  46  16.2 

31.5 

172  30  14.0 

+  4 

20 

36.0 
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FOR  GREENWICH] 

[  MEAN  N 

OON  ANE 
^BER. 

>  MIDNIGHT. 

:   Day 

OCTOBER.     1 

Day 

NOVEI 

Day 

DECEMBER.      | 

1   of 

of 

of 

1  Month. 

True  Longitude. 

Latitude. 

Month. 
1  0 

True  Longitude. 

Latitude. 

Month. 

True  Longitude. 

0   •   >• 
244  18  6.9 

Latitude. 

i     x.o 

0   '  » 
166  14  6.0 

0   >   »• 
^  4  37  9.1 

0     .      w 

211  53   0.4 

0 
-t  I 

34  32.2 

I.O 

0   »   f» 
-  I  22  12.7 

1-5 

172  30  14.0 

4  20  36.0 

15 

217  49   6.9 

I 

2  390 

1.5 

250  12  31.4 

I  53  12.6 

2.0 

178  43  21.5 

4  I  31 

2.0 

223  44  6.9 

+  0 

30  10. 1 

2.0 

256   7  47.6 

2  23   2.1 

2.5 

184  53  33-3 

3  38  48.0 

2.5 

229  38  15.9 

-0 

2  34.4 

25 

262   4   9.7 

2  51  22.6 

30 

191  0  55.8 

3  14  9.2 

30 

235  31  50.4 

0 

35  148 

30 

268   I  51.8 

3  17  557 

3.5 

197  5  37- 1 

-K  2  47  26.0 

3-5 

241  25  7.8 

-  I 

7  31.6 

3-5 

274  I  8.1 

-  3  42  23.9 

4.0 

203  7  47  5 

2  18  58.2 

4.0 

247  18  26.8 

I 

39  57 

4.0 

280  2  13.0 

4  4  30.4 

4.5 

209  7  39  8 

I  49  6.1 

4-5 

253  12  7.3 

2 

9  38.5 

4.5 

286  5  21.4 

4  23  59  4 

50 

215  5  29.1 

I  18  9.6 

50 

259  6  31.1 

2 

38  519 

50 

292  10  49  I 

4  40  36.1 

5-5 

221  I  33.2 

0  46  28.6 

5-5 

265  2   1.5 

3 

6  28.4 

55 

298  18  52.8 

4  54  6.6 

6.0 

226  56  12.6 

-t-  0  14  22.8 

60 

270  59  3  4 

-3 

32  lo.g 

6.0 

304  29  50.6 

-  5  4  18.2 

6.5 

232  49  50.7 

-  0  17  48.9 

6.5 

276  58  3.4 

3 

55  42.9 

6.5 

310  44  I  4 

5  10  59-6 

7.0 

238  42  53.6 

0  49  47.9 

7.0 

282  59  29.8 

4 

16  48.3 

7.0 

317  I  45-3 

5  14  10 

75 

244  35  49  7 

I  21  16.1 

7-5 

289  3  52.1 

4 

35  116 

7-5 

323  23  23.1 

5  13  139 

8.0 

250  29  98 

I  51  55-7 

8.0 

295  II  407 

4 

50  37-4 

8.0 

329  49  16.2 

5  8  31.6 

8.5 

256  23  27  0 

-  2  21  29.5 

8.5 

301  23  26.7 

-5 

2  51.0 

8.5 

336  19  45.8 

-  4  59  49-4 

9.0 

262  19  16.2 

2  49  40-4 

9.0 

307  39  41.0 

5 

II  38,0 

9.0 

342  55  12.4 

4  47  48 

9.5 

268  17  13.7 

3  16  11.2 

95 

314  0  54.0 

5 

16  45.0 

9  5 

349  35  55  2 

4  30  18. 1 

1 0.0 

274  17  56-8 

3  40  44-9 

lO.O 

320  27  34.7 

5 

17  59.2 

10.0 

356  22  10.8 

4  9  33  0 

10.5 

280  22  3.3 

4  3  43 

10.5 

327  0  9.4 

5 

15  9.2 

10.5 

3  14  12.3 

3  44  56.8 

II.O 

286  30  10.8 

-  4  22  52.1 

no 

333  39  0.8 

-5 

8  56 

II.O 

10  12  8.1 

-3  16  41.3 

11.5 

292  42  56.1 

4  39  50.4 

11.5 

340  24  26.9 

4 

56  41.4 

II. 5 

17  16  0.3 

2  45  3-3 

12.0 

299  0  53.8 

4  53  415 

12.0 

347  16  40.0 

4 

40  52.9 

12.0 

24  25  43  8 

2  10  25.2 

12.5 

305  24  35.7 

5  4  7-7 

12.5 

354  15  44-5 

4 

20  40.9 

12.5 

31  41  51 

I  33  151 

13.0 

311  54  29.8 

5  10  51.8 

13.0 

I  21  36.1 

3 

56  11.2 

13.0 

39  I  407 

0  54  7-3 

135 

318  30  58.8 

-5  13  37-5 

135 

8  34  1-2 

-3 

27  35-8 

135 

46  26  57.1 

-0  13  41.6 

14.0 

325  14  18.6 

5  12  9.9 

14.0 

15  52  35-4 

2 

55  13.7 

14.0 

53  56  10.4 

4  0  27  17.7 

14-5 

332  4  37-3 

5  6  16.7 

145 

23  16  43.2 

2 

19  31-5 

145 

61  28  26.8 

I  8  2.9 

15.0 

339  I  540 

4  55  49.3 

150 

30  45  38.7 

I 

41  30 

15.0 

69  2  43.7 

I  47  44.5 

155 

346  5  57-9 

4  40  43.5 

15.5 

38  18  26.0 

-  I 

0  28.8 

155 

76  37  52.0 

2  25  33.5 

16.0 

353  16  27.4 

-4  21  0.9 

16.0 

45  54  06 

-  0 

18  35.4 

16.0 

84  12  38.0 

■^  3  0  43.9 

16,5 

0  32  50.1 

3  56  50.0 

16.5 

53  31  11.9 

+  0 

23  46.4 

16.5 

91  45  46.8 

3  32  34-2 

17.0 

7  54  23.1 

3  28  26.6 

17.0 

61  8  45.5 

I 

5  44-2 

17.0 

99  16  5.2 

4  0  29.5 

17-5 

15  20  14.6 

2  56  14.4 

17.5 

68  45  25.9 

I 

46  26.1 

17-5 

106  42  24.8 

4  24  2.9 

18.0 

22  49  25.0 

2  20  44.8 

18.0 

76  19  59.5 

2 

25  30 

iS.o 

114  3  44.6 

4  42  55-7 

18.5 

30  20  48.9 

-  I  42  36.1 

18.5 

83  51  17.6 

+  3 

0  50.9 

18.5 

121  19  13.4 

+  4  56  57.8 

19.0 

37  53  18.3 

I   2  32.3 

19.0 

91  i8  18.6 

3 

33  12.2 

19.0 

128  28  11.7 

5  6  7.1 

19.5 

45  25  44.7 

-0  21  21.3 

195 

98  40  10.2 

4 

I  371 

195 

135  30  11.3 

5  10  28.3 

20.0 

52  57  1-8 

40  20   7.5 

20.0 

105  56  10.4 

4 

25  43  7 

20.0 

142  24  56.3 

5  10  II-5 

20.5 

60  26  7.9 

I   I   4.9 

20.5 

"3  5  48.3 

4  45  18.0 

20.5 

149  12  22.3 

5  5  31.3 

21.0 

67  52  8.0 

+  I  40  43.9 

21.0 

120  8  44.0 

+  5 

0  13-3 

21.0 

155  52  351 

+  4  56  45.4 

21.5 

75  14  150 

2  l8  21.8 

21.5 

127  4  48.1 

5 

10  29.0 

21.5 

162  25  49.6 

4  44  136 

22.0 

82  31  50.7 

2  53  21. 1 

22.0 

133  54  05 

5 

16  9.7 

22.0 

168  52  28.1 

4  18  16.6 

22.5 

89  44  26.0 

3  25  10.3 

22.5 

140  36  29.6 

5 

17  24.0 

22.5 

175  12  59.1 

4  9  15.5 

23.0 

96  51  40.7 

3  53  24.2 

23.0 

147  12  30.8 

5 

14  23.9 

23.0 

181  27  55.3 

3  47  31.3 

23.5 

103  53  23.0 

+  4  17  44.0 

23.5 

153  42  24.8 

+  5 

7  23.5 

23-5 

187  37  52.7 

-h  3  23  24.6 

24.0 

no  49  28.4 

4  37  56.6 

24.0 

160  6  36.6 

4 

56  38.4 

24.0 

193  43  29.5 

2  57  155 

245 

117  39  58,8 

4  53  54-2 

24.5 

166  25  34-4 

4  42  25.2 

245 

199  45  24.8 

2  29  23.3 

25.0 

124  25  1.7 

5  5  33.7 

25.0 

172  39  48.1 

4 

25  I.I 

25.0 

205  44  17.8 

2  0  6.8 

25.5 

131  4  48.3 

5  12  55.7 

25.5 

178  49  48.7 

4 

4  43.8 

25-5 

211  40  47.2 

I  29  44.5 

26.0 

137  39  33.1 

+  5  16  4.4 

26.0 

184  56  7.6 

+  3 

41  51. 1 

26.0 

217  35  30.5 

+  0  58  34.4 

265 

144  9  330 

5  15  6.6 

26.5 

190  59  15.6 

3 

16  409 

26.5 

223  29  34 

+  0  26  54.4 

27.0 

150  35  6.1 

5  10  11-3 

27.0 

196  59  42.7 

2 

49  31  2 

27.0 

229  21  59.4 

-  0  4  57.7 

27.5 

156  56  31.3 

5  I  29.6 

27.5 

202  57  57.5 

2 

20  40.3 

27.5 

235  14  49.8 

0  36  44.0 

28.0 

163  14  7.6 

4  49  14- 1 

28.0 

208  54  27.0 

I 

50  26.8 

28.0 

241  8  3.3 

I  8  6.2 

28.5 

169  28  13.8 

+  4  33  38.7 

28.5 

214  49  36.6 

+  I 

19  9.2 

28.5 

247  2  5.4 

-  I  38  46.2 

29.0 

•  175  39  8.3 

4  14  58.8 

29.0 

220  43  49.8 

0 

47  6.4 

29.0 

252  57  18.9 

2  8  25.6 

295 

181  47  8.6 

3  53  30.6 

29.5 

226  37  28.2 

+  0 

14  37-5 

29.5 

258  54  3-6 

2  36  45-8 

30.0 

187  52  31.4 

3  29  31.2 

30.0 

232  30  518 

-0 

17  58.3 

30.0 

264  52  36.5 

3  3  28.4 

30.5 

193  55  32.8 

3  3  18.7 

30.5 

238  24  19.0 

0 

50  21.5 

305 

270  53  1 1.7 

3  28  15.3 

31.0 

199  56  28.1 

+  2  35  1 1.8 

3I.O 

244  18  6.9 

-  I 

22  12.7 

310 

276  56  0.7 

-  3  50  48.6 

31.5 

205  55  32.4 

+  2  5  29.8 

31.5 

250  12  31.4 

-  I 

53  12.6 

31-5 

283  I  12.6 

-4  10  51.2 
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G 

REENW 
DR. 

ICH  MEAN  NOON. 

1 

1 

Date. 

MOON'S     EQUATE 

r' 

Q 

<L 

1 

i 

A 

Inclination 

to  the 

Earth's 

Equator. 

Ascending 
Node  on  Earth's 

Ascending 
Node  on 
Earth's 
Equator. 

Longitude  of 
tbe  Moon's 

Mean  Longitude 
of  Moon's 

Moon's 

Mean 

Motion  of 

Moon 
in  Mean 

Longitude. 

0  « 

1  19.06  , 

Equator  to 

Ascending  Node 

on  Ecliptic 

Perigee. 

Daily  Motion, 

+  6'.(»4 

Ascending  Nod& 

Daily  Motion, 

—  3'.i77 

Mean 
Longitude. 

Solar 
Days. 

O.I 

Jan.     o 

0 
22 

52.9 

0        « 
248    59.3 

0        * 

356  31-6 

«        » 
21     10.5 

65  47-6 

0               r 
150       38.8 

ID 

22 

52.1 

248    26.7 

356  32-4 

22    17.3 

65  158 

282       24.6 

0.2 

2 

38.12 

20 

22 

51-3 

247    54.2 

356  33-2 

23    24.2 

64  44,0 

54  IO-5 

0.3 

3 

57.18 

30 

22 

50.5 

247   21.6 

356  34-0 

24    31.0 

64  12.2 

185  56.3 

0.4 

5 

16.23 

Feb.    9 

22 

49.8 

246    49.1 

356  34-8 

25  37-8 

63  40-5 

317  42.2 

0-5 
0.6 

6 

7 

3529 

54-35 

19 

22 

49.1 

246    16.6 

556  35-6 

26  44.7 

63     8.7 

89  28.0 

0.7 

9 

Z3.41 

Mar.    I 

22 

48-3 

245    44.0 

356  36.5 

27  51-5 

62  36.9 

221   13.8 

0.8 

10 

32.47 

II 

22 

47.6 

245    1 1.4 

356  37-4 

28  58.4 

62     5.2 

352  59-7 

0.9 

IZ 

51-53 

21 

22 

46.8 

244    38.8 

356  38.3 

30     5-2 

61  33-4 

124  45.5 

I.O 

13 

10.58 

31 

22 

46.1 

244     6.2 

356  39-2 

31     I2.I 

61     1.6 

256  31.3 

2.0 

26 

21.17 

Apr.  10 

22 

45.4 

243  33.6 

35640.1 

32  18.9 

60  29.8 

28  17.2 

3-0 

39 

31-75 

20 

22 

44.6 

243     i.o 

356  41-0 

33  25-7 

59  5«-i 

160     3.0 

4.0 
5.0 
6.0 

52 
65 
79 

4233 

30 

22 

43.9 

242  28.3 

356  420 

34  32.6 

59  26.3 

291  48.9 

52.92 
3.50 

May  10 

22 

43.2 

241  SSI 

356  43-0 

.35  39-4 

58  54-5 

63  34-7 

20 

22 

42.5 

241  23.0 

356  44-0 

36  46.3 

58  22.7 

195  20.5 

7.0 
8.0 

92 
105 

14.09 
24.67 

30 

22 

41.8 

240  50.3 

356  45-0 

37  53-1 

57  51-0 

327     6.4 

9.0 

118 

35-25 

June    9 
19 

22 

41.1 
40.4 

240 17.6 

239  44-9 

356  460 
35647-1 

39  o-o 

40  6.8 

57  19-2 
56  47-4 

98  52.2 
230  38.1 

1 0.0 

131 

45.84 

22 

Hours. 

e 

' 

29 

22 

39.7 

239  1 2. 1 

356  48.2 

4X   13-6 

56  15-7 

2  23.9 

I 

0 

32.94 

5.88 

38.82 

July    9 

22 

390 

238  39-3 

356  49-3 

42  20.5 

55  43-9 

134     9.7 

2 

3 

I 
I 

19 

22 

38.3 

238     6.5 

356  50-4 

43  27.3 

55  12.1 

265  55.6 

4 
5 
6 

2 
2 

11.76 
44.70 

29 

22 

37.6 

237  33-7 

35651.5 

44  34-2 

54  40.3 

37  41-4 

Aug.    8 

22 

36.9 

237     0-9 

356  52.7 

45  410 

54     8.6 

169  27.2 

3 

17.65 

18 

22 

36.2 

236  28.1 

356  53-9 

46  47-9 

53  36.8 

301   13.1 

7 

3 

50.59 

28 

22 

35.5 

235  55-2 

356551 

47  54-7 

53     5-0 

72  58.9 

8 
9 

4 
4 

23-53 
56.47 

Sept.   7 

22 

34.9 

235  22.3 

356  56.3 

49     1-5 

52  33-2 

204  44.8 

10 

5 

29.41 

17 

22 

34.2 

234  49-4 

356  57-5 

50     8,4 

52     1-5 

336  30.6 

II 

6 

2.35 

27 

22 

33.6 

234  16.5 

356  58.7 

51    15-2 

51  29.7 

108  16.4 

12 

6 

35.29 

Oct.     7 

22 

32.9 

233  43-6 

357    0.0 

52  22.1 

50  57-9 

240     2.3 

13 

7 

8.23 

17 

22 

32.2 

233  IO-7 

■ 

357    1.3 

53  28.9 

50  26.2 

II  48.1 

14 
15 

7 
8 

41.17 
14. 1 1 

27 

22 

31.6 

232  37-7 

357    2.6 

54  35-8 

49  54-4 

143  33-9 

16 

17 

18 

19 
20 

8 

47.06 

Nov.    6 

22 

30.9 

232    4.7 

357    3-9 

ss  42.6 

49  22.6 

275  19.8 

16 

22 

30.3 

231  317 

357    5-2 

56  49-4 

48  50.8 

47     5-6 

9 

20.00 

26 

22 

29.6 

230  58.7 

357    6.5 

SI  56.3 

48  19.1 

178  51.5 

9 
10 
10 

52.94 

Dec.    6 

22 

29.0 

230  25.7 

357    7-9 

59     3.1 

47  47-3 

310  37.3 

^5.00 
58.82 

16 

22 

28.4 

229  52.6 

357    9-3 

60  1 0.0 

47  15.5 

82  23.1 

21 

II 

31-76 

26 

22 

27.7 

229  19.5 

357  10.7 

61   16.8 

46  43.7 

214     9.0 

22 

12 

4.70 

36 

22 

27.1 

228  46.4 

35712.1 

62  23.7 

46  12.0 

345  54-8 

23 

12 

37.64 
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■ 

QUANTITIES  REQUIRED  IN  COMPUTING  THE 

SUN'S   ABERRATION    AND   HORI- 

MOON'S LIBRATION. 

ZONTAL  PARALLAX. 

Argumbnt.  (Q— A),  or  (Q— A— i8o<^). 

For  Greenwich  Mean  Noon. 

Q->. 

/^ 

I 
A 

B 

Q-A 

Date. 

Aberration. 
{Strm'e.) 

Hor.  Par. 

1 

e 

, 

0       f 

0 

1910. 

" 

,, 

o 

0.0       j        .   39 

0    0.0 

180 

Jan.           0            —  20.79 

8.95 

2 

0.0                   39 

0     3.1 

178 

10 

20.78 

8.95 

4 

0.1                   39 

0    6.2 

176 

20 

20.77 

8.94 

6 

0.2 

39 

0    9.3 

174 

30 

20.75 

8.93 

8 

0.2 

39 

0  12.4 

172 

Feb.          9 

20.71 

8.92 

lO 

0.2 

39 

0  15.4 

170 

19 

—  20.67 

8.90 

12 

03 

40 

0  18.5 

168 

March       i 

20.62 

8.87 

M 

0.3 

40 

0  21.5 

166 

II 

20.57 

8.85 

i6 

03 

40 

0  24.5 

164 

21 

20.51 

8.83 

28 

0.3 

41 

0  27.4 

162 

31 

20.45 

8.81 

20 

0.4 

41 

0  30.4 

160 

April       10 

-  20.39 

8.78 

22 

0.4 

42 

0  33-2 

158 

20 

20.34 

8.76 

24 

0.4 

42 

0  36.1 

156 

30 

20.28 

8.73 

a6 

05 

43 

0  38.9 

154 

May         10 

20.23 

8.71 

28 

0.5 

44 

0  41.7 

152 

20 

20.19 

8.69 

1      ^° 

0.5        1           45 

0  44.4 

150 

30 

—  20.16 

8.68 

1          32 

0.5               46      ;         0  47.0 

148 

June          9 

20.13 

8.67 

1           34 

0.5    ' 

47       1           0  49.7 

140 

19 

20. 1 1 

8.66 

1           36     - 

05 

48       1           0  52.2 

144 

29 

20.10 

8.65 

1          38 

0.6 

49       1           0  54.7 

142 

July           9 

20.10 

8.66 

40 

0.6                50 

0  57.1 

140 

19 

—  20.11 

8.66 

42 

0.6               52 

0  59.4 

138 

29 

20.13 

8.67 

44 

0.6                   54 

I     1.7 

136 

Aug.          8 

20.16 

8.68 

1          46 

0.6 

56       1           I     39 

134 

18 

20.20                     8.70 

1          48 

0.6 

58 

I     6.0 

132 

28 

20.24                     8.71 

i   5° 

0.6 

60 

I     8.0 

130 

Sept.          7     1        —  20.29 

8.73 

52 

0.6 

63 

I   10.0 

128 

17 

20.34 

8.76 

54 

05 

66 

1   II. 8 

126 

27 

20.40 

8.78 

56 

0.5 

69 

I   136 

124 

Oct.           7 

20.46 

8.81 

58 

05 

73 

I   15.3 

122 

17 

20.52 

8.83 

60 

05 

77 

I   16.9 

120 

27 

—  20.57 

8.86 

62 

0.5 

83 

I   18.4 

118 

Nov.          6 

20.63 

8.88 

64 

0.5 

89 

I   19.8 

116 

16     1             20.67 

8.90 

66 

0.4 

95 

I  21. 1 

114 

26 

20.71 

8.92 

68 

0.4 

103 

I  22.3 

112 

Dec.          6 

20.75 

8.93 

70 

04 

113 

I  23.4 

no 

16 

-  20.77 

8.94 

72 

0.4 

125 

I  24.4 

108 

26 

20.78 

8.95 

74 

03 

141 

I  25.3 

106 

36 

—  20.79 

8.95 

76 
78 

0.3 

160 
186 

I  26.1 

104 

1                            1 

0.2 

I  26.8 

I02 

80 

0.2 

222 

I  27.4 

100 

82 

0.2 

278 

I  27.9 

98 

84 

0.1 

370 

I  28.3 

96 

86 

0.1 

554 

I  28.6 

94 

88 

0.0 

IlIO 

I  28.7 

92 

Sun's  Mean  Equatorial  Horizontal 

90 

0.0 

00 

I  28.8 

90 

Parallax, 
8 ".80;  log  =  0.94448. 

fi  has  the  sign  of  tan  (  a  —  ^  ) 

A  has  the  sign  of  cos  (  Q  —  >.  ) 

B  has  the  sign  of  sin  (  ^  —  X  ) 

i 
1. 

See  formulae,  page  439. 
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286 


PRECESSION  AND  OBLIQUITY,  1910. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 


! 

FOR  GREENWICH  MEAN  NOON. 

Nutation. 

Nutation. 

Precession 

Obliauity 

Precession 
in 

Obliquity  1 

in 

1 

Date. 

Longitude 
from 
iQiao. 

In 

In 

In 

Ecliptic. 

Date. 

Longitude 
from 
iQiao. 

In               In 

In 

Ecliptic.    ' 

Longi- 
tude. 

R.A. 

Obliq- 
uity. 

{fkters.) 



Longi-         R.  A. 
tude. 

1 

Obliq- 
uity. 

[Ptters.)     ' 

1 

21^  T7' 

" 

" 

s 

" 

" 

" 

"       1        ® 

« 

*• 

Jan.   o 

—     O.IO 

-15.17 

-  0.928 

+  330 

6.42 

July    4 

+  25.36 

-13-60 

-0.833 

+  4.69 

7.56 

5 

■f    0.59 

14.93 

0.913 

3.38 

6.48 

9 

26.05 

13-39 

0.819 

4.76 

7.63  i 

lO 

1.28 

14.69 

0.898 

3.47 

6.57 

14 

26.74 

13.19 

0.807 

4.85 

7-71  i 

15 

1.96 

14.47 

0.884 

3.58 

6.67 

19 

27.42 

13.01 

0.796 

4.95 

7.81 

20 

2.65 

14.28 

0.873 

3.70 

6.78 

24 

28.11 

12.86 

0.787 

5.06 

7.91, 

25 

+    3.34 

-14.14 

-0.865 

+  3-82 

6.90 

29 

+  28.80 

-12.751-0.780 

+  5.18 

8.02  ; 

30 

4.03 

14.03 

0.859 

3.95 

7-03 

Aug.    3 

29.49 

12.66 

0.775 

5.30 

8.14  i 

Feb.  4 

4.72 

13.97 

0.855 

4.09 

7.16 

8 

30.18 

12.61 

0.772 

5.43 

8.26 

9 

5.40 

13.94 

0.853 

■  4.23 

7.29 

13 

30.86 

12.59 

0.771 

5.56 

8.38  1 

M 

6.09 

13.95 

0.853 

4.36 

7.42 

18 

31.55 

12.61        0.772 

1 

5.68 

8.501 

19 

+    6.78 

-  14.01 

-0.856 

+  4.49 

7.54 

23 

+  32.24 

-12.66  1-0.775 

+  5.80 

8.61  . 

24 

7-47 

14.09 

0.86 1 

4.60 

7.64 

28 

32.93 

12.74       0.779 

5.90 

8.71 

Mar.  I 

8.16 

14.20 

0.868 

4.71 

7-74 

Sept.  2 

33.62 

12.84       0.785 

6.00 

8.80! 

6 

8.84 

14.34 

0.877 

4.80 

7.83 

7 

34.30 

12.96       0.793 

6.09 

8.88  , 

II 

9.53 

14.50 

0.887 

4.88 

7.90 

12 

34.99 

13.1 1        0.802 

6.16 

8.95! 

1 

i6 

+ 10.22 

-  14-67 

-0.897 

+  4.94 

7.95 

17 

+  35.68 

-  13.27  1  -0.812 

+  6.22 

1 
9.00 

21 

10.91 

14.84 

0.908           4.99 

8.00 

22 

36.37 

13.43  1     0.822 

6.26 

9.04 

26 

11.60 

15.02 

0.919           5.02 

8.03 

.    27 

37.06 

13.60  '     0.832 

6.29 

9.06  1 

31 

12.28 

15.19 

0.930  1        5.03 

8.03 

Oct.    2 

37.75 

13.77       0.842 

6.31 

9.07  ' 

Apr.  5 

12.97 

15-35 

0.940  1        5.03 

1 

8.02 

7 

38.43 

13.92  1     0.852 

6.32 

9.07. 

lO 

+  13.66 

-  15.50 

-  0.949  j    +  5.01 

8.00 

12 

+  39.12 

-  14.05    -  0.860 

+  6.30 

9.05' 

15 

H-35 

15.62 

0.956          4,98 

7.96 

17 

39.81 

14.17  1     0.867 

6.26 

9.01 

20 

15.04 

15.71 

0.961           4.94 

7.91 

22 

40.50 

14.25       0.872 

6.21 

8.95, 

25 

15.73 

15.77 

0.965           4.89 

7.85 

27 

41.19 

14.30       0.874 

6.i6 

8.89 

30 

16.41 

15.79 

0.966  1        4.83 

i 

7.79 

Nov.    I 

41.87 

14.30  1     0.875 

6.10 

8.82" 

1 

May  5 

+  17.10 

-15.78 

1 
-  0.965  1    +  4.78 

7-73 

6 

+  42.56 

-14.27    -0.873 

+  6.04 

8.76 

10 

17.79 

•15.74 

0.963  i        4.72 

7.66 

II 

43-25 

14.20       0.869 

5.98 

8.69' 

15 

18.48 

15.66 

0.958  1        4.67 

7.60 

16 

43-94 

14.10       0.863 

5.92 

8.62  ' 

20 

19.17 

15.54 

0.951 ;      4.62 

7.55 

21 

44.63 

13.95       0.854 

5.86 

8.56 

25 

19.85 

15.39 

0.942 1      4.58 

7.51 

26 

45.31 

13.77       0.843 

5.81 

8.50 

30 

+  20.54 

-15.22 

-  0.931 1  +  4.55 

7.47 

Dec.    I 

+  46.00 

-13.56 

-  0.830 

+  5.77 

8.45' 

June  4 

21.23 

15.02 

0.919 1      4.53 

7-45 

6 

46.69 

13.32 

0.815 

5.74 

8.41' 

9 

21.92 

14.81 

0.906 1      4.52 

7.43 

II 

47.38 

13.05 

0.798 

5.72 

8.391 

14 

22.61 

14.58 

0.892       4.53 

7.43 

16 

48.07 

12.77 

0.781 

5.72 

8.39: 

19 

23.29 

14.33 

0.877       4.55 

7.44 

21 

48.76 

12.48 

0.764 

5.74 

8.401 

24 

+  23.98 

- 14.08 

-  0.862  ;    +4.58 

7.46 

26 

+  49-44 

-12.19  1-0.746 

+  5.78 

8.43' 

29 

24.67 

13.83 

0.847  1         4.63 

7.50 

31 

50.13 

11.90       0.728 

5.83 

8.47; 

July  4 

+  25.36 

- 13.60 

-  0.833 

+  4.69 

7.56 

36 

+  50.82 
Me 

-11.63    -0.712 

1 

an  Obliquity,  191 

+  5.89 

8.53, 

0.0. 

J            •        n 

.. 

Peters 

22 

\     27      311      1 

Preces 

sion  for  jgio{S/rut 

'c).  50.2661  log  = 
.    .     0.1376  log  = 
ay.     0.1372  log  = 

=  1. 70128 
=  9.13869 

Hansen 

. 

2' 

27  334  j 
27  3.27  1 

27  3  58 

Preces 

sion  in  a  Solar  day 
sion  in  a  Sidereal  d 

Le  Veri 

'ier . 

2^ 

Preces 

=  9.13751 

Newcoi 

nb.     .     . 

23 
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TERMS  OF  SHORT  PERIOD  IN  THE  NUTATION,  1910.    287 


FOR   GREENWICH  MEAN  NOON. 

1      Date. 

d'> 

iV'u 

Date. 

cJ"V' 

iV'u 

Date. 

rf'> 

6"o) 

Date. 

6"ti, 

d"u 

1 

.. 

„ 

„ 

„ 

,, 

,. 

„ 

„ 

Jan.     o 

+  0.23 

+  0.04 

Feb.  15 

-  0.19 

+  0.04 

Apr.    T 

-0.13 

—  0.09 

May  16 

4-  0.29 

+  0.02 

I 

0.16 

0.07 

16 

0.20 

—  0.01 

2 

—  0.04 

0.10 

17 

0.23 

ao6 

2 

+  0.07 

0.09 

17 

0.15 

0.05 

3 

+  0.05 

0.08 

18 

0.14 

0.08 

3 

-0.03 

0.09 

18 

-  0.06 

0.08 

4 

0.12 

-0.05 

19 

+  0.04 

0.09 

4 

0.12 

0.07 

19 

+  0.05 

O.IO 

5 

0.16 

0.00 

20 

-  0.06 

0.08 

5 

0.20 

0.04 

20 

0.16 

0.09 

6 

0.15 

+  0.04 

21 

0.14 

0.06 

6 

0.24 

+  0.01 

21 

0.23 

0.06 

7 

+  0.09 

0.08 

22 

0.20 

+  0.03 

7 

0.24 

-0.03 

22 

0.26 

-  0.02 

8 

0.00 

0.10 

23 

0.22 

-0.01 

8 

0.20 

0.07 

23 

0.25 

+  0.02 

9 

-  O.IO 

0.10 

24 

0.21 

0.05 

9 

0.12 

0.09 

24 

0.20 

0.06 

10 

0.18 

0.07 

25 

0.17 

0.08 

1            ^° 

—  0.02 

—  O.IO 

25 

+  0.12 

+  0.08 

II 

-  0.21 

+  0.03 

26 

-0.08 

—  0.10 

II 

-h  0.08 

0.08 

26 

+  0.02 

0.09 

12 

0.18 

-  0.02 

27 

4-  O.OI 

ao9 

12 

0.16 

0.05 

27 

-0.08 

0.08 

13 

-  0.1 1 

0.07 

28 

0.09 

0.07 

i     ^^ 

0.19 

-  O.OI 

28 

0.16 

0.06 

14 

0.00 

0.09 

29 

0.15 

-0.03 

'            M 

0.18 

+  0.04 

Mar.    I 

0.22 

+  0.03 

15 

+  0.11 

0.10 

30 

0.16 

+  0.01 

15 

0  12 

0.08 

2 

0.25 

-  O.OI 

16 

0.21 

0.08 

31 

0.12 

0.05 

16 

+  0  02 

O.IO 

3 

0.24 

0.05 

17 

0.28 

—  0.05 

June   I 

+  0.04 

0.09 

17 

-  0.09 

0.09 

4 

0.19 

0.08 

18 

0.29 

0.00 

2 

-  0.06 

0.10 

i8 

0.17 

0.07 

5 

O.II 

0.10 

19 

0.26 

+  0.04 

3 

0.16 

0.09 

19 

0.21 

+  0.03 

6 

—  O.OI 

0.10 

20 

0.19 

0.07 

4 

0.23 

0.06 

20 

-  0.20 

--  0.02 

7 

+  0.09 

-0.08 

21 

+  0.10 

+  0.09 

5 

-0.25 

+  O.OI 

1 

0.13 

0.06 

8 

0.15 

-  0.04 

22 

0.00 

0.09 

6 

0.21 

—  0.04. 

1               22 

-0.03 

0.09 

9 

0.17 

+  0.01 

23 

-  0.10 

0.08 

7 

-  O.II 

0.08 

23 

+  0.08 

O.IO 

10 

0.15 

0.06 

24 

0.17 

0.05 

8 

+  0.01 

0.10 

1           ^4 

0.18 

0.08 

II 

+  0.08 

0.09 

25 

0.22 

+  0.02 

9 

0.13 

0.09 

25 

0.24 

0.05 

12 

—  0.02 

0.10 

26 

0.23 

-  0.02 

10 

0.23 

0.07 

26 

0.26 

-  O.OI 

13 

O.II 

0.09 

27 

0.21 

0.06 

II 

0.29 

-  0.03 

27 

0.24 

+  0.03 

14 

0.17 

0.06 

28 

0.15 

0.09 

12 

0.29 

+  aoi 

28 

0.18 

0.06 

15 

0.19 

+  0.01 

29 

-  0.07 

0.10 

13 

0.25 

0.05 

29 

+  0.09 

0.08 

16 

0.16 

-0.04 

30 

+  0.03 

0.09 

14 

0.18 

0.08 

30 

—  O.OI 

+  0.09 

17 

-  0.08 

-0.08 

May    I 

+  O.IO 

-0.06 

15 

+  0.08 

+  0.09 

31 

0.10 

0.08 

18 

+  0.03 

O.IO 

2 

0.15 

—  0.02 

16 

-  0.03 

0.09 

Feb.    I 

0.18 

0.05 

19 

0.14 

0.09 

3 

0.15 

+  0.03 

17 

0.12 

0.07 

2 

0.23 

+  0.02 

20 

0.23 

0.07 

4 

0.10 

0.07 

18 

0.18 

+  0.04 

3 

0.25 

-  0.02 

21 

0.27 

—  0.03 

5 

+  0.01 

0.10 

19 

0.21 

0.00 

4 

0.22 

0.06 

22 

0.27 

+  O.OI 

6 

—  0.09 

O.IO 

20 

0.2£ 

-  ao4 

5 

0.16 

0.08 

23 

0.23 

0.05 

7 

0.18 

0.08 

21 

0.17 

0.07 

6 

-  0.07 

O.IO 

24 

0.15 

0.08 

8 

0.23 

+  0.04 

22 

O.IO 

0.09 

7 

+  0.04 

0.09 

25 

+  0.06 

0.09 

9 

0.22 

-  0.01 

23 

—  0.01 

0.10 

8 

0.13 

0.06 

26 

-  0.04 

0.09 

10 

0.16 

0.05 

24 

-f  0.08 

0.08 

9 

+  0.18 

-  0.02 

27 

-0.13 

+  0.07 

II 

—  0.05 

-0.08 

25 

+  0.15 

-  0.05 

10 

0.18 

+  0.03 

28 

0.20 

0.04 

12 

+  0.07 

O.IO 

26 

o.j8 

0.00 

II 

0.14 

0.07 

29 

0.24 

+  O.OI 

13 

0.18 

0.08 

27 

0.15 

+  0.04 

12 

+  0.06 

O.IO 

30 

0.24 

-  0.03 

H 

0.26 

0.06 

28 

+  0.08 

0.08 

13 

-  0.04 

O.IO 

31 

0.21 

0.07 

15 

0.30 

-  0.02 

29 

—  0.02 

O.IO 

14 

0.14 

0.08 

Apr.    I 

0.13 

0.09 

16 

0.29 

+  0.02 

30 

0.12 

0.10 

15 

-0.19 

+  0.04 

2 

-  0.04 

—  O.IO 

17 

+  0.23 

+  0.06 

July     I 

-  0.21 

+  0.07 
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288    TERMS  OF  SHORT  PERIOD  IX  THE  NUTATION,  1910. 


FOR   GREENWICH  MEAN  NOON. 

Date. 

6"rf, 

A"ij 

Date. 

rf'> 

6"u 

Date. 

.5'> 

«J"u 

Date. 

(I'> 

1 

•» 

M 

„ 

M 

*' 

•» 

July     I 

-  0.2I 

4-  0.07 

Aug.  16 

-  0.07 

-  O.IO 

Oct.     I 

4-0.18 

+     0.07 

Nov.  16 

-0.25 

-♦-  0.01 

2 

0.25 

4-  0.03 

17 

4-  0.02 

0.09 

2 

4-  0.09 

0.09 

17 

0.21 

-0.04  j 

3 

0.23 

-  0.02 

18 

0.1 1 

0.07 

3 

-0.02 

0.09 

18 

-  0.12 

0.08  1 

4 

0.16 

o.oC 

19 

0.17 

—  0.03 

4 

0.1 1 

0.07 

19 

+  0.01 

0.10  1 

5 

-  0.05 

0.09 

20 

0.18 

+  0.01 

5 

0.18 

0.04 

20 

0.14 

0.10 

6 

+  0.08 

0.10 

21 

0.15 

0.06 

6 

a2i 

4- 0.01 

21 

0.24 

0-07 

7 

0.19 

0.08 

22 

4-0.07 

0.09 

7 

0.21 

-0.03 

22 

0.30 

—  0.03 

8 

0.26 

-0.05 

23 

-  0.03 

O.IO 

8 

0.18 

0.07 

23 

0.31 

+  0.02 

9 

0.28 

0.00 

24 

0.13 

0.09 

9 

0.12 

0.09 

24 

0.26 

0.06  1 

lO 

0.26 

+  0.04 

25 

a2i 

0.06 

10 

-0.04 

O.IO 

25 

0..7 

0.09  . 

II 

+  0.19 

4-  0.07 

26 

-0.23 

-1-  0.01 

II 

4-  0.04 

—  0.09 

26 

4-  ao7 

4-  O.IO 

12 

+  0.10 

0.09 

27 

0.20 

—  0.04 

12 

0.11 

ao6 

27 

-0.03 

0.09  1 

13 

0.00 

0.09 

28 

-O.II 

0.08 

13 

0.15 

-0.02 

28 

0.12 

0.06  1 

M 

-  0.09 

0.07 

29 

0.00 

0.10 

M 

0.15 

4-0.03 

29 

0.18 

4-  0.03 

15 

0.16 

0.05 

30 

4-  0.12 

0.10 

15 

O.IO 

0.07 

30 

0.20 

-  O-OI    J 

i6 

0.20 

+  0.01 

31 

0.21 

0.07 

16 

4-  0.01 

O.IO 

Dec.    I 

0.18 

0.05 

17 

0.21 

-0.03 

Sept.  I 

0.27 

-0.03 

17 

—  0.09 

0.10 

2 

0.14 

0.08  i 

i8 

0.18 

0.06 

2 

0.27 

4-  0.01 

18 

0.18 

0.08 

3 

-  0.07 

0.09  1 

19 

0.12 

0.09 

3 

0.23 

0.05 

19 

0.23 

+  0.04 

4 

■»-  0.01 

0.10  1 

20 

-  0.03 

O.IO 

4 

0.15 

0.08 

20 

0.23 

-  O.OI 

5 

0.09 

0.08  1 

21 

+  0.06 

-  0.09 

5 

+  0.05 

4-  0.09 

21 

—  0.17 

-  0.06 

6 

4-0.14 

-  0.04 

22 

0.14 

0.06 

6 

-0.05 

0.09 

22 

-  0.06 

0.09 

7 

0.16 

0.00  F 

23 

0.18 

-  0.02 

7 

0.13 

0.07 

23 

+  0.06 

O.IO 

8 

0.13 

4-  P.05  j 

24 

0.18 

+  0.03 

8 

0.19 

4-  0.03 

24 

0.18 

0.09 

9 

+  0.06 

0.08 

1 

25 

0.12 

0.07 

9 

0.22 

-  0.01 

25 

0.27 

0.06 

10 

—  0.04 

0.10 

26 

+  0.03 

0.10 

10 

0.21 

0.04 

26 

0.30 

-  0.02 

II 

0.15 

0.10  > 

1 

27 

-0.08 

0.10 

II 

0.17 

0.07 

27 

0.28 

+  0.03 

12 

0.24 

0.07  I 

28 

0.17 

0.08 

12 

0.10 

0.09 

28 

0.22 

0.07 

13 

0.28 

4-0,03 

29 

0.23 

+  0.04 

13 

—  0.01 

O.IO 

29 

0.13 

0.09 

14 

0.26 

-0.02  } 

30 

0.24 

—  O.OI 

14 

+  0.07 

0.08 

30 

+  0.03 

0.09 

15 

0.18 

0.07 

31 

-  0.19 

-0.05 

15 

4-0.14 

-  0.05 

31 

-  0.07 

4-  0.08 

16 

—  0.06 

-  0.10 

Aug.    1 

--O.09 

0.09 

16 

0.17 

0.00 

Nov.    I 

0.15 

0.05 

17 

4-0.08 

0.10 

2 

+  0.03 

0,10 

17 

0.15 

4-0.05 

2 

0.20 

+  0.02 

18 

0.20 

0.08 

3 

0.15 

0.09 

18 

-i-  0.09 

0.08 

3 

0.21 

-0.02 

19 

0.28 

—  0.04 

4 

0.23 

0.06 

19 

0.00 

O.IO 

4 

0.19 

0.06 

20 

0.31 

0.00 

5 

0.27 

-  0.02 

20 

-  O.II 

0.10 

5 

0.13 

0.08 

21 

0.28 

4-0.05 

6 

0.26 

4-0.03 

21 

0.19 

0.07 

6 

-  0.06 

O.IO 

22 

0.21 

0.08 

7 

0.21 

0.06 

22 

0.22 

-»-  0.03 

7 

4-  0.02 

0.09 

23 

-h  0.11 

0.10 

8 

0.12 

0.09 

23 

0.20 

-0.02 

8 

0.10 

0.07 

24 

0.00 

0.09 

9 

4-  0.02 

0.09 

24 

0.13 

0.07 

9 

0.14 

-  0.03 

25 

-0.09 

0.07 

10 

-O.P7 

4-0.08 

25 

-0.02 

—  O.IO 

10 

4-ai5 

4-  0.02 

26 

-0.15 

4-  0.04 

II 

0.15 

0.06 

26 

4-  0.10 

O.IO 

II 

0.1 1 

0.06 

27 

0.19 

0.00 

12 

0.20 

+  0.02 

27 

0.20 

0.08 

12 

-1-0.03 

0.09 

28 

0.18 

—  0.04 

13 

0.22 

-0.02 

28 

0.27 

-  0.04 

13 

-0.07 

0.10 

29 

0.15 

0.07 

14 

0.20 

0.05 

29 

0.29 

0.00 

M 

0.17 

0.09 

30 

-0.08 

0.09 

15 

0.15 

0.08 

30 

0.26 

+  0.04 

15 

0.24 

0.06 

31 

0.00 

0.10 

16 

-0.07 

—  O.IO 

Oct.     I 

+  0.18 

-»-  0.07 

16 

-  0.25 

4-  O.OI 

32 

4-0.08 

-0.08 
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FORMULJB]  FOR  STAR.REDUCTIONS,  1910. 


FORMULAE  FOR  THE  REDUCTION  OF  THE  POSITIONS  OF  THE  FIXED  STARS.   USING 
THE  NOTATION  OF  BESSEL.   AND  THE  CONSTANTS  OF  STRUVE  AND  PETERS. 


flo 

^o. 

a. 

rf. 

^. 

1^'* 

0. 

XO  7' AT/ON. 

the  time,  reckoned  in  units  of  one  year,  from  the  beginning  of  the  Besselian  fictitious  year  ( 
January  0^.521,  Washington  mean  time), 

the  star's  mean  right  ascension  and  declination  at  the  beginning  of  the  fictitious  year. 

the  star's  apparent  right  ascension  and  declination  at  the  time  r. 

the  annual  proper  motion  in  right  ascension  and  declination, 

the  Sun's  true  longitude,  I         F  ,  the  longitude  of  the  Sun's  perigee, 

^,   the  longitude  of  the  Moon's  ascending  node,     I     *   V ,  the  longitude  of  the  Moon's  perigee, 
o.   the  obliquity  of  the  ecliptic.  |  ([  ,   the  Moon's  mean  longitude. 

BESSELIAN  STAR-NUMBERS, 

-^'=1'  — 0.34255  sin  Q 
-|-  0.004  ^o  sin  2  ^ 
—  0.025  19  sin  2  0 
+  0.002  93  sin  (0  +  81^  50') 


1910, 


<  =  T  — 

0.342  55  sin  Q 

+ 

0.004  10  sin  2  Q 



0.025  ^9  sin  2  0 

+ 

0.002  93  sin  (0  +  8i^ 
0.004  05  si°  2  ([ 

50') 

+ 

o.ooi  35  sin  {([ —  r') 

B=.  - 

9.2241  cosQ 

+ 

0.0895  cos  2  ^     ■ 

B'=^    — 9.2241  cos  Q 

-|-  0.0895  cos  2  Q 

—  0.5506  COS  2  0  0.5506  COS  2  0 

—  0.0092  COS  (0  4-  281^  24')  —  0.0092  COS  (0  +  281°  24') 

—  0.0885  COS  2  ([ 

C  =  —  20.4451  COS  w  COS  0 

/?  =  —  20.4451  sin  0 

^  =  —    0.0442  sin  Qt  -\-  o".ooi4  sin  2  ^  —  o".oo3i  sin  2  0 

Bbssbl's  Star-Constatits. 
a  =  3*.  072  91  +  I''- 336  75  sin  rto  tan  r^,  =  precession  in  right  ascension 
b  =.  ^  cos  rto  tan  ^o 
f  =r  Y^  cos  Oq  sec  C^o 
</=  ^f^  sin  Oo  sec  '^o 

rt'  =  2o".o5i2  cos  rto  =  precession  in  declination 

b'  =z  —  sin  rto 

c'  =  tan  (^  cos  <Jo  —  sin  rto  sin  <Io 

tf  =r  cos  rto  sin  cJq 

Reduction  to  Apparent  Position. 
a  =  Oo+r/i  +^rt  -\-Bb  ^  Cc  -\' Dd  J^  ^  E  (in  time) 

6z=6^-\-Tii'  \-Aa'  \-Bb'  \-  Cc'  +Dif  (in  arc) 

INDEPENDENT  STAR-NUMBERS, 

f  =  46". 0936  A  -|-  i^  (in  arc)  =  3*.o72  91  A  -\-  ^  E  (in  time) 

/'  =  46".0936  A*  -j-  E  (in  arc)  =  3*.o72  91  A'  -|-  iV  ^  (ii*  time) 

g^\VL  G  =^  B  ^  sin  G*  =  B'  h  sin  //  =  C 

^cos  G  =  20". 0512  -4        i*^  cos  G'  =  20". 0512./'       //  cos  //=  D 

Reduction  to  Apparent  Position. 

a  =  ao  +/+  r/A  -|-  iS^.^'sin  (G^  +  ^o)  ^^'^  '^"  +  iS  ^  sin  (//+  Oq)  sec  c^o  (in  time) 
fj  =  (5o  +  r  /i'  +  ^ cos  ( (^  +  **«>)  +  ^  cos  (//+  rto)  sin  <5^,  +  t  cos  <Jo  (in  arc) 

Notes. — ( i )  The  quantities  A',  B\  f\  if ,  and  G'  are  to  be  used  instead  of  A,  /?,  /,  g,  and  G  when- 
ever it  is  necessary  to  omit  the  short  period  terms,  as,  for  example,  in  computing  the 
ephemeris  of  a  star  at  ten-day  intervals. 

( 2  )  The  independent  star-numbers  are  more  convenient,  when  only  one  or  two  apparent 
positions  of  a  star  are  required,  or  when  Bessel's  star-constants  are  not  known  with 
sufficient  accuracy.     Otherwise,  the  Besselian  star-numbers  are  more  convenient. 

(3)  In  using  the  star-constants  of  the  British  Association  Catalogue]  a,  b,  c,  d,  a* ,  b\  t',  d*, 
with  the  star-numbers  of  this  Ephemeris,  the  quantities  to  be  formed  are  Ac,  Bd,  Ca,  Db, 
—Ac',  —Bd',  —Ca\  —Db\ 


i=  C tan  o 
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(CONSTANTS  OF  STROVE  AND  PETERS.) 

FOR  WASHINGTON  MEAN  MIDNK 

GHT. 

Log  /?. 

LogC. 

Log/?. 

Solar  Day.  ' 
(Sid.  Hour.); 

Log  A. 

LOK  B. 
-  0.5298 

LokC.            I 
-0.50982    +J 

-ogZ?. 

Solar  Day. 
(Sid.  Hour.) 

Log  A. 
-9.19100 

Jan. 

o 

-9.47305 

[.30403 

Feb.       15 

-  0.6440 

-  I.19512 

+  I.05051 

I 

9.47031 

0.5340 

0.55178        J 

[.30261 

16  1      9. 18 162 

0.6426 

1.20004 

1.03865 

2  1 

g.46792 

0.5360 

0.58993        ] 

[.30104 

17  [      9.17000 

0.6421 

1.20479 

1.02632 

3 

9.46528 

0.5358 

0.62485         ] 

1.29933 

18;      9.15688 

0.6431 

1.20935 

I. 01350 

h 

4 

9.46184 

0.5339 

0.65706        ] 

t.29748 

19        9.14330 

0.6458 

1. 21372 

1. 00016 

(7.0) 

5 

-9.45725 

-0.5310 

-  0.68691     + 

[.29548 

1 
(lO.O)  20  '- 9.13030 

-  0.6502 

-  1.21792 

+  0.98627 

6 

9-45130 

0.5283 

0.71471         ] 

^29333 

21   ;         9.II916 

.  0.6557 

1.22194 

0.97179 

7 

9.44406 

0.5268 

0.74072         ] 

[.29103 

22         9.IIO73 

0.6617 

1.22578 

0.95667 

8 

9.43587 

0.5272 

0.76512         J 

[.28858 

23  i         9.10527 

0.6674 

1.22946 

0.94088 

9 

9.42724 

0.5301 

0.78809       : 

[.28598 

24  1     9- 10257 

0.6721 

1.23298 

0.92436 

lo 

-9.41873 

-  0.5353 

-  0.80978    -f  ] 

[.28323 

25I-9.IOI47 

-  0.6752 

-  1.23633 

+  0.90706 

II 

9.41097 

0.5421 

0.83030       ] 

[.28032 

26      9.10079 

0.6766 

1.23953 

0.88891 

12 

9.40435 

0.5497 

0.84976       ] 

[.27725 

27     9.09920 

0.6764 

1.24256 

0.86984 

13 

9.39901 

0.5569 

0.86826       J 

r.27403 

28     9.09545 

0.6750 

1.24544 

0.84975 

1 

M 

9.39480 

0.5630 

0.88586       : 

[.27064 

Mar.         I       9.08891 

0.6731 

1. 24818 

0.82857 

15 

-9.39127 

-  0.5671 

-  0.90264    +  J 

[.26709 

2   -9.07925 

-0.6715 

-  1.25075 

+  0.80617 

i6 

9.38782 

0.5691 

0.91866       J 

f.26337 

3       9.06681 

0.6709 

X.25318 

0.78242  [ 

17 

9.38382 

0.5691 

0.93398       ] 

[.25948 

4       9.05239 

0.6717 

1.25547 

0.75716 

i8 

9.37871 

0.5678 

0.94864       ] 

t.25541 

5       9.03735 

0.6742 

1.25760 

0.73022 

h 

19" 

9.37210 

0.5659 

0.96268  !     ] 

[.25118 

6       9.02313 

0.6781 

1.25960 

0.70136  ^ 

(8.0) 

20 

-9.36393 

-  0.5644 

-0.97615   -f  ] 

[.24676 

(11.0)    7-9.01106 

-  0.6829 

-  1. 26146 

I 
+  0.67033  1 

21  ' 

9-35447 

0.5643 

0.98907       ] 

[.24216 

8  ^     9.00195 

0.6880 

I.26317 

0.63678  1 

22  i 

9.34426 

0.5662 

1.00149       ] 

[-23737 

9       8.99600 

0.6925 

1.26474 

0.60029  j 

23 

9.33393 

0.5702 

1.01342       ] 

[.23240 

10 '     8.99251 

0.6958 

1.26618 

0.56033 ; 

24 

9.32430 

0.5762 

1.02490       ] 

[.22723 

II 

8.99025 

0.6975 

1.26748 

0.51619 

25 

-9.31607 

-  0.5834 

-1.03595   + 

[.22186 

12 

-  8.98762 

-  0.6976 

-  1.26864 

+0.46694 

26 

9.30967 

0.5908 

1.04659       ] 

[.21628 

13 

8.98295 

0.6962 

1.26967 

0.41126 

27 

9.30512 

0.5977 

1.05684       ] 

[.21050 

M 

8.97506 

0.6940 

1.27056 

0.34726 

28 

9.30207 

0.6031 

1.06672       ] 

[.20450 

15 

8.96308 

0.6914 

I.27132 

a 27208 

29 

9.29986 

a6o67 

1.07624       : 

[.19828 

16 

8.94714 

a6894 

I.27195 

0.18101 

30 

-  9.29761 

-0.6083 

-1.08542    +] 

[.19183 

17 

-8.92783 

-a6885 

-  1.27244 

+  0.06553 

31! 

9.29451 

0.6082 

1.09428       ] 

[.18515 

18 

8.90671 

a689i 

I.27281 

9.90771 

Feb. 

I 

9.28988 

0.6073 

1. 10282       ] 

1.17823 

X9       8.88553 

0.6912 

1.27304 

9.65727 

2  , 

9.28332 

0.6056 

1.11106       ] 

[.17106 

20 1     8.86658 

0.6946 

X.27314 

+  8.99992 

h 

3] 

9.27487 

0.6049 

1.11902       1 

[.16363 

21 
h 

8.85169 

a6986 

I.27311 

-9.40495 

(9.0) 

4 

--9.26482 

-  0.6056 

-1. 12670   +] 

t.15593 

(12.0)22 

-  8.84205 

—  0.7026 

-  1.27295 

-9.78378 

5 

9.25384 

0.6082 

1.13410'     ] 

[.14796 

23 

8.83753 

0.7059 

1.27267 

9.98281 

6' 

9.24284 

0.6126 

1.14125       ] 

[.13971 

24 

8.83639 

0.7078 

1.27225 

0.11861 

7 

9.23269 

0.6187 

1.14815       ] 

[.13116 

25 

8.83689 

0.7082 

I.27170 

0.22176 

8 

9.22409 

0.6255 

1. 15480       ] 

r. 12230 

26 

8.83620 

0.7070 

1. 27102 

0.30490 

9 

-9.2x743 

-  0.6323 

-1.16122    +] 

[.11312 

27 

-8.83219 

-  0.7045 

-  1. 27021 

-0.37451 

10  1 

9.21269 

0.6381 

1. 16740       ] 

[.10361 

28 

8.82302 

0.7014 

1.26927 

0.43434 

III 

9.20930 

0.6426 

I.I7336  1        3 

[.09375 

29 

8.80787 

0.6982 

1.26820 

0.48678 

12  1 

9-20634 

0.6452 

I.I79II           ] 

[.08353 

30 

8.78668 

0.6957 

1.26700 

0.53342 

13, 

9.20284 

0.6460 

1. 18465'        ] 

[.07293 

31 

8.76042 

0.6945 

1.26567 

0.57540 

'^ 

-9.19794 

-  0.6454 

-I. 18998     +] 

[.06192 

Apr.         I 

-  8.73094 

-  0.6948 

-  1.26420 

-0.61354 

'^! 

-9.19100 

—  0.6440 

-1.19512     +] 
B   : 

[.05051 
s  -  o".ai 

2 

-  8.70096 

-  0.6966 

-  1.26260 

-  0.64846 

^  =  —  o*.ooa 
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BESSELIAN  STAR-NUMBEllS,  1910. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 


FOR  WASHINGTON 

[  MEAN  MIDNIGHT. 

LogC. 

Solar  Day. 
(Sid.  Hour) 

Apr.         I 

LOK  ^. 
-8.73094 

Lou  B. 
-  0.6948 

LokC 

- 1.26420 

Log  A 
-0.61354 

Solar  Day. 
iSid.  Hour) 

May        17 

Log  A. 

Log  B. 

Log /I.      1 

+  8.83493 

—  0.6750 

-  I.01636 

1 
-  1.23x11 

2 

8.70096 

0.6966 

1.26260 

0.64846 

18 

8.84267 

0.6751 

I.00519 

1.23587 

3 

8.67348 

0.6995 

1.26087 

a 68065 

19 

8.84991 

0.6736 

0.99359 

1.24046 

4 

8.65099 

0.7028 

1.25900 

0.71049 

20 

8.85884 

a  6706 

0.98156 

1.24488  i 

h         ' 

8.63508 

0.7059 

1.25700 

0.73827 

21 

8.87151 

0.6664 

0.96906 

I.24913  1 

(18.0)    6 

-  8.62500 

-  0.7081 

-  1.25486 

-  0.76425 

(16.0)22 

+  8.88852 

-  0.6618 

-0.95608 

-  I.25321  ' 

7 

8.61836 

0.7088 

1.25258 

0.78862 

23 

8.90950 

0.6575 

0.94257 

I.25714 

8 

8.61172 

0.70*79 

1. 25016 

0.81157 

24 

8.93323 

0.6544 

0.92851 

1.26090 : 

9 

8.60097 

0.7056 

1.24760 

0.83323 

25 

8.95775 

0.6528 

0.91386 

1.26452 

lO 

8.58252 

0.7021 

1.24490 

0.85374 

26 

8.981 14 

0.6531 

0.89857 

1.26798 , 

II 

-8.55315 

-0.6981 

-  1.24205 

-0.87318 

27 

+  9.00208 

-  0.6550 

-0.88260 

- 1.27129 , 

12. 

8.51081 

0.6945 

1.23906 

0.89165 

28 

9.OI961 

0.6580 

0.86591 

1.27446 

13 

8.45423 

0.6917 

1-23593 

0.90924 

29 

9.03346 

0.6612 

0.84842 

1.27748 

M 

8.38328 

0.6903 

1.23264 

0.92602 

30 

9.04415 

0.6640 

0.83008 

1.28036 1 

15 

8.29885 

0.6906 

1. 2292 1 

0.94203 

31 

905242 

0.6656 

0.81080 

1.28309 

i6 

-8.20575 

—  0.6922 

- 1.22562 

-0.95735 

June        I 

+  9.05971 

-a6657 

-0.79051 

- 1.28569 ! 

17 

8.1 1261 

0.6948 

1. 22188 

0.97201 

2 

9.06744 

0.6641 

0.76910 

1.28816 

i8 

8.03019 

0.6976 

1.21798 

0.98606 

3 

9.07675 

0.661 I 

0.7464^ 

1.29048  1 

19 

7.96988 

0.7000 

I.2I392 

0.99954 

4 

9.08853 

0.6571 

0.72244 

1.29268 

20 
h 

7-93450 

0.7012 

1.20969 

1.01249 

h          5 

9. 10292 

0.6530 

0.69690 

1.29474  1 

(14.0)21 

-7-91328 

-  0.7008 

- 1.20530 

-  1.02493 

(17.0)    6 

+  9. 1 1939 

-  0.6496 

-0.66963 

-1.29667 

22 

7.88818 

0.6989 

1.20074 

1.03689 

7 

9.13710 

0.6475 

0.64042 

1.29847 

23 

7-83315 

0.6956 

I.I960I 

1.04841 

8 

9.15470 

0.6472 

0.60898 

1.30015 

24 

7.71181 

0.6914 

I.I9IIO 

1.05950 

9 

9.17097 

0.6487 

0.57497 

1.30169  1 

25 

-7.41830 

0.6869 

1. 18602 

1.07019 

10 

9.18520 

0.6517 

0.53794 

1. 3031 1  j 

26 

+  6.86332 

-  0.6830 

-I.I8074 

-  1.08049 

II 

+  9.19673 

-  0.6555 

-  0.49733 

- 1.30440 

27 

7-67394 

0.6802 

I.I7528 

1.09043 

12 

9.20548 

0.6594 

0.45241 

1-30557 

28 

7.95569 

0.6790 

1. 16963 

I.IOOOI 

13 

9.21 195 

0.6626 

0.40218 

1.30662 

29 

8.12418 

0.6794 

I. 16378 

1. 10927 

M 

9.21672 

0.6644 

0.34526 

1.30754 

30 

8.23477 

0.6812 

1. 1 5772 

I.II820 

.    15 

9.22097 

0.6646 

0.27960 

1.30834 

May         I 

+  8.30963 

-  0.6838 

-I.I5I45 

-1. 12683 

16 

+  9-22554 

-  0.6632 

-0.20210 

- 1.30902 

2 

8.35889 

0.6862 

1. 14497 

I.I35I7 

17 

9.23152 

0.6605 

0.10758 

1-30957 

3 

8.39182 

0.6881 

1. 13827 

I.I4322 

18 

9.23935 

0.6571 

9.98645 

1.31001 

4 

8.41531 

0.6886' 

I.I3I34 

I.I5IOI 

19 

9.24910 

0.6540 

9.81775 

1.31032 

h         5 

8.43569 

0.6876 

I.I24I7 

I.I5853 

20 
h 

9-26043 

a65i7 

9-53800 

1.31052 

(15.0)    6 

+  8.45924 

-  0.6849 

-1. 1 1676 

-1. 16579 

(18.0)21 

+  9.27265 

-  0.6509 

-8.51791 

-1. 31059 

7 

8.48996 

0.6809 

I.I09IO 

I.I7282 

22 

9.28490 

0.6520 

+  9.44591 

1.31054 

8 

8.52917 

0.6763 

I.IOII7 

I. 17960 

23 

9.29634 

0.6548 

9.77176 

1-31037 

9 

8.57507 

0.6717 

1.09298 

I.I86I6 

24 

9.30630 

0.6589 

9.95574 

1.31008 

10 

8.6242S 

0.6679 

I.0845I 

I. 19249 

25 

9.31450 

0.6636 

0.08447 

1.30968 

II 

+  8.67274 

-  0.6655 

- 1-07575 

-I.I986I 

26 

+  9.32096 

-  0.6680 

+  0.18354 

- 1.30915 

12 

8.71700 

0.6649 

1.06668 

1.20452 

27 

9-32609 

0.6715 

0.26406 

1.30850 

13 

8.75504 

0.6658 

I.0573I 

I.2I022 

28 

9-33035 

0.6735 

0.33185 

1.30772 

14 

8.78540 

0.6680 

1.04760 

I.21573 

29 

9-33459 

0.6739 

0.39038 

1.30683 

15 

8.80821 

0.6708 

1-03755 

I.22IO4 

30 

9.33953 

0.6728 

0.44184 

1. 30581 

16 

+  8.82413 

-  0.6734 

- 1.02715 

-  1. 22617 

July         I 

+  9.34573 

-  0.6706 

+  0.48774 

- 1.30468 

;            '7 

+  8.83493 

—  0.6750 

-  I.OI636 

—  I.23III 

2 

+  9.35338 

-0.668I 

+  0.52914 

-1.3034 1 

1 

E  =  -  o".04 

=   -  o«.oo3 
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(CONSTANTS  OF  STRUVE  AND 

PETERS.) 

FOR  WASHINGTON  MEAN  MIDNIGHT. 

1 

1 

Solar  Day. 
(Sid.  Hour.} 

Lot?  A 

LogB. 

LogC 

Lor  A 

Solar  Day. 
(Sid.  Hour.) 

Lor  A 

Log^. 

LorC 

Lo((/>. 

1 

July 

I 

+  9.34573 

-  0.6706 

+  0.48774 

-1.30468 

Aug.   16 

+  9.57390 

—  0.7462 

+  1. 17784 

-  1.08585 

2 

9.35338 

0.6681 

0.52914 

1.30341 

.17 

9.57838 

0.7501 

I.18316 

1.07586  1 

3 

9.36239 

0.6660 

0.56683 

1.30202 

18 

9.58206 

0.7548 

I. 18829 

1.06550 : 

4 

9.37238 

0.6650 

0.60140 

1. 30051 

19 

9.58482 

0.7597 

1.19325 

1.05476 1 

]] 

5 

9.38269 

a6656 

0.63331 

1.29887 

20 
h 

9.58670 

0.7641 

1. 19802 

1.04361 1 

(1».0)  6 

+  9.39259 

-  0.6680 

+  0.66292 

-I.29711 

(aa.o)  21 

+  9.58797 

-0.7674 

+  1.20263 

- 1.03204  f 

7 

9.40152 

0.6719 

0.69053 

1.29521 

22 

9.58893 

0.7695 

1.20707 

1.02003  1 

8 

9.40892 

0.6768 

0.71638 

1. 29319 

23 

9.59004 

0.7702 

I.2H35 

1.00754  ; 

9 

9.41467 

0.6820 

0.74065 

1. 29104 

24 

9.59166 

0.7697 

1.21546 

0.99454 , 

lO 

9.4x891 

0.6867 

0.76353 

1.28875 

25 

9.59405 

0.7685 

1.21941 

0.98102 

II 

+  9.42195 

-  0.6903 

+  0.78515 

-  1.28634 

26 

+  9.59735 

-  0.7671 

+  1. 22321 

-  0.96692 

12 

9.42442 

0.6924 

0.80563 

1.28378 

27 

9.60144 

0.7662 

1.22686 

0.95221 

13 

9.42689 

0.6928 

0.82507 

I.28109 

28 

9.60608 

0.7664 

1-23035 

0.93686 

M 

9.42998 

0.6920 

0.84357 

1.27827 

29 

9.61080 

0.7678 

1.23370 

0.92080  1 

15 

9.43414 

0.6903 

0.861 19 

1.27530 

30 

9.61522 

0.7705 

1.23690 

0.90398 

i6 

+  9.43955 

-  0.6886 

+  0.87801 

-  1.27219 

31 

+  9.61902 

-0.7742 

+  1-23995 

-0.88636 

17 

9.44613 

0.6874 

0.89409 

1.26894 

Sept.   I 

9.62 191 

0.7785 

1.24286 

0.86784 

i8 

9.45347 

0.6875 

0.90948 

1.26554 

2 

9.62380 

0.7826 

1.24563 

G.84836  ^ 

19 

9.46108 

.  0.6893 

0.92423 

I.26199 

3 

9.62482 

0.7862 

1.24826 

0.82783  . 

)j 

20 

9.46838 

0.6926 

0.93837 

1.25829 

h    ' 

9.62524 

0.7886 

1.25076 

0.80614 

(ao.o 

)2I 

+  9.47484 

-  0.6972 

+  0.95196 

-  1.25444 

(«8.0)  5 

+  9.62541 

-0.7897 

+  1.25311 

-0.78316 , 

22 

9.48022 

0.7026 

0.96502 

1.25044 

6 

9.62574 

0.7895 

1.25533 

0.75876  1 

23 

9.48441 

0.7079 

0.97758 

1.24627 

7 

9.62663 

0.7884 

1.25742 

0.73275  1 

24 

9.48756 

0.7125 

0.98968 

I.24194 

8 

9.62826 

0.7866 

1.25937 

0.70495  ; 

25 

9.49000 

0.7158 

1.00133 

1.23744 

9 

9.63071 

0.7850 

1.26119 

0.67509 

26 

+  9.49220 

-0.7177 

+  1. 01257 

-  1.23277 

10 

+  9.63391 

-  0.7840 

+  1.26288 

-0.64288 

27 

9.49478 

0.7181 

1.02340 

1.22793 

II 

9.63753 

0.7840 

1.26443 

0.60794  . 

28 

9.49807 

0.7173 

1.03386 

1.22290 

12 

9.64126 

0.7853 

1.26586 

0.56978  I 

29 

9.50243 

0.7160 

1.04396 

I.21770 

13 

9.64468 

0.7877 

1.267 16 

0.52778 

30 

9.50782 

0.7148 

I.05371 

I.21231 

M 

9.64756 

0.7910 

1.26833 

0.481 1 3 

31 

+  9.51407 

-  0.7144 

+  I.06313 

-  1.20673 

15 

+  9.64971 

-  0.7947 

+  1.26937 

-  0.42868 

Aug. 

I 

9.52064 

0.7153 

1.07224 

1.20096 

16 

9.65 1 10 

0.7980 

1.27029 

0.36884 

2 

9.52732 

0.7177 

1.08104 

1.19496 

17 

9.65187 

0.8006 

1.27108 

0.29923  1 

3 

9.53336 

0.7216 

1.08956 

1. 18877 

18 

9.65230 

0.8020 

1.27174 

0.21609  ' 

4 

9.53847 

0.7265 

I.09779 

1. 18236 

h   '" 

9.65276 

0.8021 

1.27227 

0.11296  1 

h 

5 

+  9.54240 

-0.7317 

+  1. 10575 

-1.17574 

(0.0)  20 

4-  9.65360 

-  0.8010 

+  1.27268 

-9.97718; 

(21.0)  6 

9.54512 

0.7368 

1. 1 1 345 

1. 16888 

21 

9.65508 

0.7990 

1.27296 

9.77822  1 

7 

9.54687 

0.7409 

1. 12090 

1.16179 

22 

9.65734 

0.7967 

1.27311 

-9.39962. 

8 

9.54802 

0.7437 

1.12811 

1. 1 5445 

23 

9.66039 

0.7946 

1.27314 

+  8.99320  I 

9 

9.54903 

0.7451 

1.13508 

1. 14687 

24 

9.66401 

0.7934 

1.27304 

9.65134  , 

10 

+  9.55033 

-  0.7451 

+  1.14182 

-1. 1 3902 

25 

+  9.66790 

-0.7932 

+  1.27282 

+  9.90188  t 

II 

9.55238 

0.7443 

1.14835 

1. 1 3090 

26 

9.67168 

0.7943 

1.27246 

0.05975  ' 

12 

9.5553S 

0.7430 

1.15465 

1. 12250 

27 

9.67500 

0.7964 

1. 27198 

0.17525  1 

'3 

9.55929 

0.7422 

1. 16075 

1.11381 

28 

9.67762 

0.7992 

1.27137 

0.26634  j 

14 

9.56395 

0.7422 

1. 16664 

1.10481 

29 

9.67939 

0.8022 

1.27063 

0.34154  1 

15 

+  9.56894 

-  0.7434 

+  I. 17234 

-  1.09550 

30 

+  9.68040 

0.8047 

+  1.26976 

+  0.40554 

16 

+  9.57390 

-  0.7462 

+  1. 17784 

-  1.08585 

Oct.    I 

+  9.68081 

-  0.8063 

+  1.26876 

+  0.46123 

E  =  —  o".o3  —   —  os.ooa 

1 

fKph   10] 


294 


BESSELIAN  STAR-NUMBERS,  1910. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 


1 

FOR  WASHINGTON 

f  MEAN  MIDNIGHT. 

1  Solar  Day.         ^og  A 
i  (Sid.  Hour.)             '^ 

1 

.OK  r.      1       LoK  A 

Solar  Day.         ^or -4 
(Sid.  Hour.)             ^ 

LoK^. 

LoK  r.            Loj;  />. 

,Oct. 

I  '  +  g,68o8i  1 

-  0.8063     +  ] 

c. 26876  ,+0.46123 

Nov.       16+9.772731 

-0.7688 

+  1.04248    +  1 

[.21848 

2  1     9.68090  1 

0.8066         ] 

1.26762  1       0,51050 

17'      9.77613 

0.7655 

1.03177         ] 

[.22394 

1 

3       9.68105  I 

0.8057         J 

[.26636  1      0.55465 

18        9.77994  1 

0.7632 

1.02064         J 

[.22919 

4       9-68157  ' 

0.8036         ] 

t.26496  '       0.59463 

h         19        9.78383  '■ 

0.7623 

1.00908         1 

[.23426 

h 

5       9.68277 

0.8010         ] 

1.26343         O.63II4 

(4.0)   20        9*78756' 

0.7627 

0.99705  .       3 

1.23913  j 

(1.0) 

6  1 +9.68471 

-  0.7981  '  +  ] 

[.26176  1  +0.66472 

21     +9.79088 

-  0.7642 

+  0.98454    ■»- 

[.24381  1 

1 

7  i     9-68733  1 

0.7956  '       1 

[.25996         0.69578 

22         9-79363  ! 

0.7664 

0.97152 

[.24832  1 

1 

8       9.69047  ' 

0.7941       : 

[.25801         0.72466 

23  ,      9.79574  1 

0.7685 

0.95794 

[.25265 

9  ;     9.69382  ' 

0.7938       ] 

f.25593         0.75163 

24        9.79730  , 

0.7700 

0.94378         3 

[.25680  . 

1 

10       9.69706 

0.7947       ] 

[,25371         0.77691 

25         9.79846 

0.7705 

0.92899 

[.26078  1 

1 

111+9.69990 

-0.7965    + 

[.25134     +0.80069 

26  >  4.  9.79952 

-0.7696 

+  0.91354    +J 

[.26459 

1 

12          9.70214 

0.7989       ] 

[.24883         0.82312 

27  1      9.80071  1 

0.7675 

0.89737 

1.26824  : 

13          9-70370 

0.8012       ] 

[.24617  ,       0.84434 

28         9.80228  i 

0.7644 

0.88042 

[.27172 

14          9.70470 

0.8029       ^ 

[.24336         0.86446 

29  '       9.80438  1 

0.7608 

0.86264 

[.27504 

15          9.70533 

0.8035       ] 

[.24041  ,       0.88357 

30  '       9.80704 

0.7573 

0.84395 

c. 27820 

16     +9.70591 

—  0.8029    +  ] 

^-23730    +0.90176 

Dec.         I    +  9.81022 

-0.7546 

+  0.82428    + 

[.28I2I 

17          9.70674 

0.8010       ] 

[.23404         0.91910 

2       9.81362 

0.7531 

0.80351         ] 

[.28406 

1 

18          9.70813 

0.7982       J 

.23061         0.93566 

3    9.81712 ; 

0.7531  ' 

0.78155         ] 

[.28676 

19          9.7IOI9 

0.7948       ] 

[.22703         0.95149 

h         4       9.82044 

0.7544 

0.75829         J 

[.28930 

h 

20          9.71298 

0.7915       J 

.22328         0.96665 

(6.0)      5       9.82339 

0.7567 

0.73354         J 

[.29170  I 

I  (a.o) 

21+9.7x637 

-0.7888    +] 

[.21937     +0.981 18 

6+9.82584 

-  0.7594 

+  0.70716    +  ] 

[.29394 1 

22          9.72010 

0.7872       ] 

[.21528         0.99512 

7       9.82780 ' 

0.7619 

0.67891         ] 

[.29604 ' 

23          9-72389 

0.7868       : 

[.21 102  1        1.00851 

8       9.82936 

0.7636 

0.64854         1 

[.29800  1 

t 

24          9.72737 

0.7877       ] 

[.20659           I.O2138 

9       9.83073 ' 

0.7642 

0.61574         ] 

[.29981 , 

25  ,       9.73028 

0.7894       ] 

[.20197           1.03376 

10       9.83214 

0.7634 

0.5801 I         ] 

f  .301471 

! 

26+9.73252 

-0.7914    +] 

1.19717     +1.04568 

"1  +  9.83379 

-0.7614 

+  0.54I13    + 

.30300 

1 

27          9.73406 

0.7932       J 

[.I9218           1.05715 

12;     9.83592  ♦ 

0.7586 

0.49814         ] 

[.30438 

1 

28 :  9.73501 

0.7943 

[.18699          1.0682 1 

13'     9.83854 

0.7555 

0.45027         ] 

[.30562  1 

1 

29 '    973566 

0.7942        : 

[.18160          1.07887 

14    :          9.84168 

0.7529 

0.39630         1 

[.30673 , 

30     9.73617 

0.7927       : 

[.17600           I.08915 

15    1          9.84521 

0.7511 

0.33449         ^ 

[.30769 1 

31. +  9.73698' 

-  0.7901    +  J 

[.17020     +1.09907 

16       +9.H489I 

0.7508 

+  a26222     +  ] 

[.30851 

Nov. 

1  1      9.73«32 

0.7867       ] 

[.16418           1. 10865 

17       9.85252. 

0.7518 

a 17529       ] 

.30920; 

2  ;      9.74034 

0.7829       ] 

[.15794           1. 11789 

18       9.85580 

0.7542 

0.06629       ] 

.30975 ' 

, 

3 1      9-74299 

0.7794       J 

[.15X47           1. 12681 

19 '     9.85865 

0.7574 

9.92019 '     ] 

.31016  ' 

h 

4 ,      9.74617 

0.7767 

[.14476           I.I3543 

20       9.86092 
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O.5119 

+0.756 

+0.747 

31645.821    7.1 

166  55.7- 

II     7.7 

+0.83228 

+I.30851 

+2.00 

+0.3002 

7 

0.5147 

0.772 

0.758 

317    5.521    8.4 

166    2.7 

II     4.2 

0.83889 

1.30822 

2.13 

0.3278  1 

8 

0.5174 

0.786 

0.769 

31715.321     9.0 

165    9.6 

11     0.6 

0.84514 

1.30792 

2.26 

0.3537 

9 

0.5202 

0.796 

0.780 

31717.521     9.2 

164  16.4 

10  57.1 

0.85063 

1. 30761 

2.39 

0.3780 

lO 

0.5229 

0.804 

Q.791 

31715.721     9.1 

163  23.1 

10  53.5 

0.85502 

1.30727 

2.52 

0.4008  j 

n 

0.5256 

+o.8io 

+0.802 

317  13.7  21    8.9 

162  29.8 

10  49.9 

+0.85836 

1 1. 30692 

+2.65 

+0.4225  ; 

12 

0.5284 

0.814 

0.81  j 

317  15.221    9.0 

161  36.3 

10  46.4 

0.86065 

1.30656 

2.77 

0.4429  1 

13 

O.53II 

0.819 

0.824 

317  23.1  21    9.5 

16042.8 

lo  42.9 

0.86220 

1. 30618 

2.90 

0.4624 

1             •    14 

0.5338 

0.825 

0.834 

317  38.721I0.6 

15949.2 

lo  39.3 

0.86350 

1.30578 

3.03 

0.4809  • 

15 

0.5366 

0.833 

0.845 

318     I.62I  X2.I 

15855-5 

10  35.7 

0.86502 

1.30537 

3.15 

0.4985  1 

i6 

0.5393 

+0.843 

+0.856 

318  29.M2I  14.0 

158    1.6* 

10  32.1 

+0.86725 

+1.30494 

+3.28 

+0.5153  i 

17 

0.5421 

0.856 

0.866 

319     0.0'2I  16.0 

157    7.7 

10  28.5 

0.87048 

1.30450 

3.40 

0.5314  1 

i8 

0.5448 

0.871 

0.877 

31928.321  17.9 

156  13.6 

10  24.9 

0.87475 

1.30405 

3.52 

0.5468 

19 

0.5475 

0.886 

0.887 

319  51.321  19.4 

155  19.4 

10  21.3 

0.87989 

1.30358 

3.64 

0.5615  ' 

h       ^° 

0.5503 

0.901 

0.897 

320     6.7  21  20.4 

154  251 

10 17.7 

0.88556 

1. 30310 

3.76 

0.5757  ' 

(20.0)  21 

0.5530 

+0.9  J  5 

+0.908 

320  13.921  20.9 

153  30.7 

10  14.0 

+0.89126 

+i.3o:i6i 

+3.88 

+0.5893  \ 

22 

0.5557 

0.926 

0.918 

320  14.021  20.9 

152  36.1 

10  10.4 

0.89663 

1.30210 

4.00 

0.6023  ^ 

23 

0.5585 

•0.935 

0.928 

320     9.621  20.6 

151  41.4 

10    6.8 

0.90128 

1.30159 

4.12 

0.6149 

24 

0.5612 

0.942 

0.938 

320     4.1  21  20.3 

15046.6, 

10    3.1 

0.90501 

1. 30106 

4.24 

0.6270 

25 

0. 5640 

0.947 

0.948 

320     0.621  20.0 

14951.5 

959.4 

0.90782 

1.30052 

4.35 

0.6386 

i              ^^ 

0.5667 

+0.952 

+0.958 

320     1.9  21  20.1 

148  56.4 

955.8 

+0.90988 

+1.29998 

+4-47 

+0.6499  ; 

27 

0.5694 

0.958 

0.968 

320  10.221  20.7 

148    I.I 

952.1 

0.91 1 57 

1.29942 

4.58 

0.6607 

28 

0.5722 

0.965 

0.978 

32026.121  21.7 

147    5.6 

948.4 

0.91 321 

1.29885 

4.69 

0.6712  \ 

29 

0.5749 

0.975 

0.987 

32048.121  23.2 

146  lO.O 

9  44-7 

0.91535 

1.29828 

4.80 

0.6813 , 

30 

0.5776 

0.987 

0.997 

321  13.621  24.9 

145  14.2 

940.9 

0.91807 

1.29770 

4.91 

0.6910 ' 

31 

0.5804 

+1.002 

+1.006 

321  39.2  21  26.6 

144  18.2! 

937.2 

+0.92173 

+1.29711 

+5.02 

+0.7004 1 

Aug.         I 

0.5831 

1. 017 

I.016 

322      1.4  21  28.1 

14322.2 

933.5 

0.92614 

1.29652 

5.12 

0.7095 

2 

0.5859 

1.033 

1.025 

322  17.421  29.2 

14225.8 

929.7 

0.93122 

1.29590 

5.23 

0.7184 

3 

0.5886 

1.047 

1.035 

322  25.821  29.7 

141  29.3 

9  26.0 

0.93644 

1.29530 

5.33 

0.7269  \ 

h         ^ 

0.5913 

1.060 

1.044 

322  26.7,21  29.8 

140  32.6 

9  22.2 

0.94146 

1.29468 

5.43 

0.7351 ' 

(ai.o)  5 

0.5941 

+1.069 

+1.053 

322  21.5  21  29.4 

139  35-8 

918.4 

+0.94590 

+1.29406 

+5.53 

+0.7430  [ 

6 

0.5968 

1.076 

1.062 

322  12.721  28.8 

138  38.8 

9  14.6 

0.94948 

1.29345 

5.63 

0.7508 

7 

0.5996 

1.080 

1.07 1 

322      3.621  28.2 

137  41.6 

9  10,8 

0.9521 I 

1.29282 

5.73 

0.7582 1 

8 

0.6023 

1.083 

i.o8o 

321  57.321  27.8 

13644.2 

9    6.9 

0.95390 

1.29220 

5.83 

0.7654 

9 

0.6050 

1.086 

1.088 

321  56.021  27.7 

1 

13546.6 

9    3-1 

0.95504 

1.29157 

5.92 

0.7724  \ 

10 

0.6078 

+1.089 

+1.097 

322     0.82128.0 

I34  4«.8 

859.3 

+0.95588 

+1.29093 

+6.01 

+0.7791 ' 

II 

0.6105 

1.094 

1. 106 

322  II. 8  21  28.8 

133  51.0 

855.4 

0.95683 

1. 29031 

6.10 

0.7856 ' 

12 

0.6132 

1. 102 

1. 114 

32227.921  29.9 

132  52.9 

851.5 

0.95826 

1.28969 

6.19 

0.7920  1 

^3 

0.6160 

1. 1 12 

1. 123 

32246.421  31. 1 

131  54.6 

847.6 

0.96035 

1.28906 

6.28 

0.7980 1 

14 

0.6187 

1.124 

1. 131 

323     4.1  21  32.3 

130  56.1 

S  43.7 

0.96336 

1.28844 

6.37 

0.8040  j 

15 

0.6215 

+1.137 

+I.I39 

323  18. 1  21  33.2 

129  57.4 

839.8 

+0.96703 

+1.28782 

+6.45 

+0.8096 1 

16 

0.6242 

+1.150 

+1.147 



32326.521  33.8 

128  58.6 

«35-9 

+0.97 1 19 

+1.28720 

+6.53 

+0.8152 1 

[Eph  10] 


300 


INDEPENDENT  STAR-NUMBERS,  1910. 


(CONSTANTS  OF  STRUVE  AND  PETERS.) 

Solar  I 
(Sid.  H 

'  F( 

/ 

In  Time. 

s 

3R  WASHINGTOI 

^  MEA 

h 

In  Arc. 
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1 
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G 

LoK>J. 

/ 

1 
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'    y 

In  Arc. 

In  Time, 
h      ni 

0     • 

" 

Aug. 

16    0.6242 

+I.150 

+1.147 

323  26.521  33.8 

128  58.6 

835.9 

+0.97 1 19 

+1.28720 

+6.53 

+0.8152 

17  1  0.6269 

1. 162 

I.155 

323  28.421  33.9 

12759.6 

8  32.0 

0.97549 

1.28659 

6.61 

0.8205  j 

iS  '    0.6297 

1.172 

1.163 

323  24.521  33.6 

127     0.3 

828.0 

0.97953 

1.28598 

6.69 

0.8256  ' 

19,  0.6324 

1.179 

1. 171 

323  16.6 

21  33.' 

126    0.9 

8  24.1 

0.98304 

1.28538 

6.77 

0.8306 ! 

1        ^ 

20    0.6351 

1.184 

1.179 

323     7.2 

21   32.5 

125     1.3 

8  20.1 

0.98582 

1.28478 

6.84 

0.8353 

(22.0)  21  ;    0.6379 

+  I.188 

+I.187 

322  59.1 

21   31.9 

124    1.5 

8  16. 1 

+0.98784 

+1. 28419 

+6.92 

+0.8399 

22  ^  0.6406 

1.190 

1. 195 

322  55.0 

21   31.7 

123    1.6 

8  12.1 

0.98920 

1. 28361 

6.99 

0.8444  j 

231  0.6434 

1.194 

1.202 

322  56.7 

21   31.8 

122     1.4 

8    8.1 

0.99015 

1.28304 

7.06 

0.8487 

24 1  0.6461 

1. 198 

1. 210 

323     4-7 

21   32.3 

121     I.I 

8    4.1 

0.99101 

1.28248 

7-13 

0.8528 ! 

25'  0.6488 

1.205 

I.217 

323  18.4 

21   33.2 

120    0.6 

8    0.0 

0.99210 

1.28192 

7.19 

0.8567 

26    0.6516 

+1.214 

+1.225 

323  36.021  34.4 

118  59.9 

756.0 

+0.99375 

+1. 28138 

+7.25 

+0.8605 

27'  0.6543 

1.225 

1.232 

323  54.8j2i  35.6 

117  59.0 

751.9 

0.99611 

1.28085 

7-31 

0.8642 , 

28 '  0.6571 

1.238 

1.239 

324  1 1.6  21  36.8 

11657.9 

747.9 

0.99919 

1.28033 

7.37 

0.8677 ' 

29    0.6598 

1.252 

1.247 

324  24.021  37.6 

115  56.6 

743.8 

1.00279 

1.27983 

7-43 

0.8710 , 

30    0.6625 

1.265 

1.254 

324  30.521  38.0 

114  55.2 

739.7 

1.00662 

1.27934 

7.49 

0.8742 1 

31    0.6653 

+  1.276 

+  1.261 

324  30.821  38.1 

11353.6 

735.6 

+1. 01040 

+1.27886 

+7.54 

+0.8773 : 

Sept. 

I    0.6680 

1.284 

1.268 

324  25.721  37.7 

112  51.8 

731.5 

1.01375 

1.27840 

7.59 

0.8802 1 

z     0.6707 

1.290 

1.275 

324  17.IJ21  37.1 

III  49.9 

727.3 

1. 01642 

1.27796 

7.64 

0.8829 . 

3     0-6735 

1.293 

1.282 

324    7-7|2i  36.5 

no  47.8 

723.2 

1.01830 

1.27752 

7.68 

0.8856 

h 

4     0.6762 

1.294 

1.289 

324    0.1  21  36.0 

109  45.6 

7  19.0 

1.01941 

1.27711 

7.73 

0.8881 

;  (23.0  )    5     0.6790 

+  1.295 

+  1.296 

323  56.6121  35.8 

108  43.2 

7  14.9 

+1.01991 

+1.27672 

+7.77 

^0.8904 

6     0.6817 

1.296 

1.302 

323  58.5121  35.9 

107  40.7 

7  10.7 

1.02006 

1.27634 

7.81 

0.8926 ' 

7     0.6844 

1.299 

1.309 

324    6.321  36.4 

io6  38.1 

7    6.6 

1.02023 

1.27598 

7.85 

0.8947 

8  ,   0.6872 

1.304 

1.316 

324  i8.9;2i  37.3 

105  35.3 

7    2.4 

1.02072 

1.27564 

7.88 

0.8967  . 

9     0.6899 

I.311 

1.322 

324  34-3 

21   38.3 

104  32.4 

6  58.2 

1. 02177 

1.27532 

7.92 

0.8985 1 

IO     0.6926 

+I.321 

+  1.329 

324  50.0 

21  39.3 

103  29.4 

654.0 

+1.02357 

+1.27502 

+7-95 

-ro.9002  i 

II     0.6954 

1-332 

1.336 

325     3.4 

21  40.2 

102  26.2 

649.7 

1.02600 

1.27475 

7.98 

0.9017  ! 

12     0.6981 

1-343 

1.342 

325  I2.5'2i  40.8 

101  23.0 

645.5 

1.02894 

J. 27449 

8.00 

0.9032 1 

13     0.7008 

1.354 

1.348 

325  i6.o|2i  41.1 

TOO  19.7 

641-3 

1.03205 

1.27425 

8.02 

0.9045 1 

14     0.7036 

1.363 

1-355 

325  14.4J21  41.0 

99  16.2 

6  37-1 

1.03506 

1.27404 

.    8.05 

0.9056 1 

15     0.7064 

+1.370 

+1.361 

325     8.9,21  40.6 

98  12.7 

632.9 

+1.03770 

+1.27385 

•f8.o7 

+0.9067 1 

16     0.7091 

'•374 

1.368 

325     1.7  21  40.1 

97    9-1 

6  28.6 

I.03973 

1.27368 

8.08 

0.9076  j 

17     0.7118 

1.376 

1.374 

324  55.o[2i  39.7 

96    5.4 

624.4 

1. 04109 

1.27353 

8.10 

0.9084 

18     0.7145 

1.378 

1.380 

324  5».4  2i  39.4 

95    1.7 

6  20.1 

1.04183 

1.27341 

8.11 

0.9090 

h 

19'   0.7173 

1-379 

1.387 

324  52.821  39.5 

93  57.8 

615.9 

1. 04218 

1-27331 

8.12 

0.9096 

(CO) 

20',   0.7200 

+1.382 

+1-393 

325      0.0|2I  40.0 

92  54.0 

6  11.6 

+1.04238 

+1.27323 

+8.13 

+0.9100 

21  '   0.7228 

1.387 

1.400 

325    I2.S>1   40.9 

91  50.0 

6    7.3 

1.04273 

1.27318 

8.13 

0.9103 

22     0.7255 

1-394 

1.406 

325  29.7'2i  42.0 

90  46.0 

6    3.1 

1.04351 

1.27315 

8.14 

0.9104 

23     0.7282 

1.404 

1.412 

325  48.5,21  43-2 

89  42.0 

558.8 

1.04494 

1.27315 

8.14 

0.9104 

24     0.7310 

1.415 

1.419 

326   6.5.21  44.4 

88  37.9 

554.5 

1.04702 

1.27317 

8.14 

0.9103 

25'   0.7337 

+1.428 

+1.425 

326  21.321 45.4 

87  33-8 

5  50.3 

+1.04966 

+1.27321 

+8.13 

+0.9101 

26     0.7364 

1.441 

1.432 

326  3I.2I2I  46.1 

86  29.6 

546.0 

1.05261 

1.27328 

8.12 

0.9098 

1 

27,   0.7392 

1.452 

1.438 

326  35.321 46.4 

85  25.5 

541.7 

1-05559 

1.27337 

8.11 

0.9093 

i 

28     0.7419 

1.461 

1.444 

326  34.7I2I  46.3 

84  21.3 

5  37.4 

1.05826 

1.27348 

8.10 

0.9087 

1 

29;   0.7447 

1.467 

X.451 

326  30.421  46.0 

8317.1 

5  33-1 

1.06039 

1.27362 

8.09 

0.9079 

30     0.7474 

+  1.470 

+  ^•457 

326  25.0:21 45.7 

82  12.9 

528.9 

+i.o6i8j 

+1.27378 

+8.07 

+0.9071 

Oct. 

1 

1;   0.7501 

1 

+1.471 

41.464 

326  20.7^21 45.4 

Si     8.8 

5  24.6 

+1.06262 

+1.27396 

+8.05 

-ho.9061 
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Log  //. 
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0 

h      in 

..~ 

Oct. 

I 

0.7501 

+1.471 

+1.464 

326  20.721  45.4 

8t     8.8 

524.6 

+1.06262 

+  1.27396 

+8.05  ]  +0.9061 

f 

2 

0.7529 

1.472 

1.470 

326  19.821  45.3 

80    4.6 

5  20.3 

1.06279 

1.27417 

8.03 

0.9049 

3 

0.7556 

1.472 

1.476 

326  23.7 

21  45.6 

79    0.5 

5  16.0 

I.0626J 

1.27440 

8.01 

0.9037 

4 

0.7584 

'•474 

1.483 

326  33.1 

21    46.2 

77  56.5 

511.8 

1.06234 

1.27465 

7.98 

0.9023 

h 

5 

a76ii 

1.478 

1.490 

326  47.2 

21  47.1 

76  52.4 

5    7.5 

1.06237 

1-27493 

7.96 

0.9007 

(1.0) 

6 

0,7638 

1-1.485 

+1.496 

327     4.6 

21   48.3 

75  48.4 

5    3.2 

+1.06288 

+1.27522 

+7.93 

+0.8991 

1 

7 

0.7666 

1.494 

1.503 

327  22.9 

21   49.5 

7444.5 

459,0 

1.06402 

1-27554 

7.89 

0.8973 

' 

8 

0.7693 

1.504 

1.510 

327  39.6 

21    50.6 

73  40.6 

454.7 

1. 0658 1 

1.27588 

7.86 

0.8953 

9 

0.7720 

1.516 

1.516 

327  52.8 

21    51.5 

72  36.8 

450.5 

I.06811 

1.27624 

7.82 

0.8932 

lO 

0.7748 

1.527 

1.523 

328     I.I 

21    52.1 

71  33.1 

446.2 

1.07069 

1.27662 

7.78 

0.8910 

II 

0-7775 

+1.538 

+1.530 

328     4.7 

21    52.3 

70  29.5 

442.0 

+  1.07325 

+7-74 

+0.8886 

12 

0.7802 

1.545 

1.537 

328     4.1 

21   52.3 

69  26.0 

437.7 

1-07553 

1.27743 

7.69 

0.8861 

. 

13 

0.7830 

1.551 

1.544 

328     1.621  52.1 

68  22.5 

433.5 

1.07729 

1.27787 

7.65 

0.8835 

14 

0.7857 

1.555 

1.551 

327  59.i|2i  51.9 

67  19.1 

429.3 

1.07849 

1.27832 

7.60 

0.8807 

15 

0.7885 

1-557 

1.558 

327  59.0 

21    51.9 

6615.9 

425.1 

1. 07912 

1-27879 

7.55      0.8777  ll 

i6 

0.7912 

+1.559 

+1.565 

328    3.3 

21   52.2 

65  12.8 

420.9 

+1.07937 

+1.27928 

+7.49 

+0.8746 

17 

0.7939 

1.562 

1.572 

328  12.9 

21   52.9 

64    9.7 

416.6 

1.07945 

1.27978 

7.44 

0.8713 

i8 

0.7967 

1.567 

1.580 

328  27.9 

21   53.9 

63    6.8 

4  12.5 

1.07967 

1.28030 

7.38 

0.8679 

19 

0.7994 

1-574 

1.587 

328  47.0 

21    55.1 

62    4.0 

4    8.3 

1.08026 

1.28083 

7.32 

0.8643 

h 

20 

0.8022 

1.584 

1.595 

329    8.3 

21    56.6 

6i     1.3 

4    4.1 

1.08143 

I.28137 

7.25 

0.8606 

,(«••) 

21 

0.8049 

+1.597 

+1.602 

329  29.4 

21    58.0 

59  58.7 

359.9 

+1.08323 

+1.28193 

+7.19 

+0.8567 

1 

22 

0.8076 

1.611 

1.610 

329  47.9 

21   59.2 

58  56.3 

355.8 

1.08560 

1.28250 

7.12 

0.8526 

23 

0.8104 

1.625 

1.618 

330    2.2 

22      0.1 

57  54.0 

351.6 

1.08834 

1.28308 

7.05 

a8483 

24 

0.8131 

1.638 

1.625 

330  11.1 

22      0.7 

56  51.8 

347.5 

1.09117 

1.28368 

6.98 

0.8439 

25 

0.8158 

1.649 

^.633 

330  15.2 

22      1.0 

5549.7 

343.3 

1.09379 

1.28428 

6.91 

0.8393 

1 

26 

0.8186 

+1.658 

+1.641 

330  15.9 

22      1.1 

54  47.8 

339.2 

+1.09598 

+1.28489 

+6.83 

+0.8345 

27 

0.8213 

1.663 

1.649 

330  15.0 

22      1.0 

53  45.9 

3  35-1 

1.09758 

1.28550 

6.75 

0.8295 

28 

0.8241 

1.667 

1.657 

330  14-7 

22      I.O 

5«44.3 

331.0 

1.09855 

1. 28614 

6.67 

0.8243 

29 

0.8268 

1.670 

1.666 

330  17.3 

22      1.2 

51  42.8 

326.9 

1.09902 

1.28677 

6.59 

0.8189 

30 

0.8295 

1.671 

1.674 

330  23.9 

22      1.6 

5041.5 

322.8 

1.09905 

I.28741 

6.51 

0.8133 

31 

0-8323 

+1.675 

+1.682 

330  35.6 

22      2.4 

4940.3 

318.7 

+1.09903 

+1.28805 

+6.42 

+0.8075 

Nov. 

I 

0.8350 

1.680 

1.691 

330  51.7 

22      3.4 

48  39.2 

314.6 

1.09922 

1.28870 

6.33 

0.8015 

2 

0.8378 

1.688 

1.699 

331  ii.i 

22      4.7 

47  38.3 

3  10.6 

1.09988 

1.28935 

6.24 

0.7952 

3 

0.8405 

1.698 

1.708 

331  31.6 

22      6.1 

46  37.5 

3    6.5 

I. zona 

I.29001 

6.15 

0.7888 

h 

4 

0.8432 

1.710 

1.717 

331  50.9 

22      7.4 

45  36.9 

3    2.5 

1.10299 

1.29066 

6.05 

0.7821 

(8.0) 

5 

0.8460 

-♦  1.724 

+1.726 

332    7.1 

22      8.5 

44  36.5 

258.4 

+1.10534 

+1.29132 

+5-.96 

+0.7751 

6 

0.8487 

1.738 

1.735 

332  18.7 

22      9.2 

43  36.2 

254.4 

1.10801 

1.29197 

5.86 

0.7679 

7 

0.8514 

1.751 

1.744 

332  25.7 

22      9.7 

42  36.0 

250.4 

1.11072 

1.29262 

5.76 

0.7604 

8 

0.8542 

1.761 

1.753 

332  28.7 

22      9.9 

41  36.1 

246.4 

1.11321 

1.29328 

5.66 

0.7527 

9 

0.8569 

1.770 

1.762 

332  29.2 

22      9.9 

40  36.2 

242.4 

1.11529 

1.29393 

5.56 

0-7447 

1 

10 

0.8596 

+1.777 

+1.772 

332  29.3 

22    10.0 

39  36.6 

238.4 

+1.1 1686 

+1.29458 

+5.45 

+0.7364 

II 

0.8624 

1.782 

1.781 

332  31.2 

22    10.1 

38  37.1 

234-5 

1.11795 

1.29523 

■    5.34 

0.7278 

12 

0.8651 

1.786 

1.791 

332  36.8 

22   10.5 

37  37.7 

2  30.5 

1.11865 

1.29587 

5.23 

0.7189 

13 

0.8679 

1.791 

1.801 

332  47.0 

22    ll.l 

36  38.5 

2  26.6 

1.11920 

1.29650 

5.12 

0.7096 

14 

0.8706 

1.798 

1.810 

333     1.9 

22    12.1 

35  39.4 

2  22.6 

1.11985 

1.29713 

5.01 

0.7000 

15 

0.8733 

+1.807 

+1.820 

333  20.8 

22    13.4 

34  40.4 

2  18.7 

+1.12083 

+1.29774 

+4.90 

+0.6901 

16 

0.8761 

+1.819 

+1.830 

333  41-822  14.8 

3341.7 

2  14.8 

4-1. 12234 

+1.29836 

+4.78 

+0.6798 

[Eph  10] 
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BESSELIAN  STAR-NUMBERS,  1910. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 


FOR 

WASHINGTON 

[  MEAN  MIDNIGHT. 

LogC 

Solar  Day. 
(Sid.  Hour ) 

LoK^. 
-8.73094 

Log  B. 
-  0.6948 

LorC 
-  1.26420 

Log  A 
-0.61354 

Solar  Day. 
(Sid.  Hour.) 

May   17 

Log  A. 

Log  B. 

Log/?. 

Apr.    1 

+  8.83493 

—  0.6750 

-I.01636 

-1.23111 

2 

8.70096 

0.6966 

1.26260 

0.64846 

18 

8.84267 

0.6751 

1.00519 

1.23587 

3 

8.67348 

0.6995 

1.26087 

0.68065 

19 

8.84991 

0.6736 

0.99359 

1.24046 

4 

8.65099 

0.7028 

1.25900 

0.71049 

20 

8.85884 

0.6706 

0.98156 

1.24488 

h    5 

8.63508 

0.7059 

1.25700 

0.73827 

21 

8.87151 

0.6664 

0.96906 

1.24913 

(13.0)  6 

-8.62500 

-  0.7081 

-  1.25486 

-  0.76425 

(16.0)22 

+  8.88852 

-  0.6618 

-0.95608 

-  1.25321 

7 

8.61836 

0.7088 

1.25258 

0.78862 

23 

8.90950 

0.6575 

0.94257 

I.25714 

8 

8.61172 

0.70*79 

1.25016 

0.81 157 

24 

8.93323 

0.6544 

0.92851 

1.26090 

9 

8.60097 

0.7056 

1.24760 

0.83323 

25 

8.95775 

0.6528 

0.91386 

1.26452 

lO 

8.58252 

0.7021 

1.24490 

0.85374 

26 

8.98114 

0.6531 

0.89857 

1.26798 

II 

-8-55315 

-0.6981 

-  1.24205 

-0.87318 

27 

+  9.00208 

-  0.6550 

-  0.88260 

-  I. 27129 

12. 

8.51081 

0.6945 

1.23906 

0.89165 

28 

9.01961 

0.6580 

0.86591 

1.27446 

13 

8.45423 

0.6917 

i.23593 

0.90924 

29 

9.03346 

0.6612 

0.84842 

1.27748 

14 

8.38328 

0.6903 

1.23264 

0.92602 

30 

9.04415 

0.6640 

0.83008 

1.28036 

15 

8.29885 

0.6906 

1. 22921 

0.94203 

31 

9-05242 

0.6656 

0.81080 

1.28309 

i6 

-8.20575 

-  0.6922 

-  1.22562 

-0.95735 

June    I 

+  9.05971 

-0.6657 

-0.79051 

-  1.28569 

17 

8. 1 1 261 

0.6948 

1.22188 

0.97201 

2 

9.06744 

0.6641 

0.76910 

1.28816 

i8 

8.03019 

0.6976 

1.21798 

0.98606 

3 

9.07675 

0.661 1 

0.74643 

1.29048 

19 

7.96988 

0.7000 

1.21392 

0.99954 

4 

9.08853 

0.6571 

0.72244 

1.29268 1 

20 

h 

7.93450 

0.7012 

1.20969 

1. 01 249 

u   5 

9. 10292 

0.6530 

0.69690 

1.29474  1 

(14.0)21 

-7.91328 

-  0.7008 

-  1.20530 

-  1.02493 

(IT.O)  6 

+  9.11939 

-  0.6496 

-0.66963 

-  1.29667  1 

22 

7.88818 

0.6989 

1.20074 

1.03689 

7 

9.13710 

0.6475 

0.64042 

1.29847 1 

23 

7-83315 

0.6956 

1.19601 

1.04841 

8 

9.15470 

0.6472 

0.60898 

1. 30015 1 

24 

7.71181 

0.6914 

1.19110 

1.05950 

9 

9.17097 

0.6487 

0.57497 

I.30169  i 

25 

-7.41830 

0.6869 

1. 18602 

1.07019 

10 

9.18520 

0.6517 

0.53794 

I.30311 

26 

+  6.86332 

-  0.6830 

-  1. 18074 

-  1.08049 

11 

+  9.19673 

-  0.6555 

-  0.49733 

-  1.30440 

27 

7.67394 

0.6802 

I.17528 

1.09043 

12 

9.20548 

0.6594 

0.45241 

1.30557 

28 

7.95569 

0.6790 

1.16963 

l.IOOOI 

13 

9.21 195 

0.6626 

0.40218 

1.30662 

29 

8.12418 

0.6794 

1. 16378 

1.10927 

M 

9.21672 

0.6644 

0.34526 

1.30754 

30 

8.23477 

0.6812 

1.15772 

I.II820 

.  15 

9.22097 

0.6646 

0.27960 

1.30834 

May    I 

+  8.30963 

-  0.6838 

-1.15145 

-1.12683 

16 

+  9.22554 

-0.6632 

—  0.20210 

-  1.30902 

2 

8.35889 

0.6862 

1. 14497 

1.I35I7 

17 

9.23152 

0.6605 

0.10758 

1.30957 

3 

8.39182 

0.6881 

1. 13827 

1.14322 

18 

9.23935 

0.6571 

9.98645 

I.31001 

4 

8.41531 

0.6886 ■ 

1.13134 

1.I5IOI 

19 

9.24910 

0.6540 

9.81775 

1.31032 

h    5 

8.43569 

0.6876 

1.12417 

I.I5853 

20 
h 

9.26043 

0.6517 

9.53800 

1. 31052 

(16.0)  6 

+  8.45924 

-  0.6849 

-  1. 1 1676 

-  1.16579 

(18.0)21 

+  9.27265 

-  0.6509 

-8.51791 

-1.31059 

7 

8.48996 

a  6809 

1.10910 

1.17282 

22 

9.28490 

0.6520 

+  9.44591 

1.31054 

8 

8.52917 

0.6763 

I.10117 

1.17960 

23 

9.29634 

0.6548 

9.77176 

I.31037 

9 

8.57507 

0.6717 

1.09298 

I.I8616 

24 

9.30630 

0.6589 

9.95574 

1. 31008 

10 

8.62428 

0.6679 

1.08451 

1. 19249 

25 

9.31450 

0.6636 

0.08447 

1.30968 

II 

+  8.67274 

-  0.6655 

-  107575 

-  1.I986I 

26 

+  9-32096 

-0.6680 

+  0.18354 

-1.30915 

12 

8.71700 

0.6649 

1.06668 

1.20452 

27 

9.32609 

0.6715 

0.26406 

1.30850 

13 

8.75504 

0.6658 

1.05731 

1.21022 

28 

9.33035 

0.6735 

0.33185 

1.30772 

14 

8.78540 

0.6680 

1.04760 

I.2I573 

29 

9.33459 

0.6739 

0.39038 

1.30683 

15 

8.80821 

0.6708 

I.03755 

I.22I04 

30 

9.33953 

0.6728 

0.44184 

1. 30581 

16 

+  8.82413 

-  0.6734 

-1.02715 

- 1.22617 

July    I 

+  9.34573 

-  0.6706 

+  0.48774 

-1.30468 

17 

+  8.83493 

-  0.6750 

-  1.01636 

-  I.23III 

2 

+  9-35338 

-0.6681 

+  0.52914 

-1.30341 

E  =  -  o"xH 

=  —  o».oo3 
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BE8SELIAN  STAR-NUMBERS,  1910. 

(CONSTANTS  OF  STRUVE  AND  PETBRS.) 


29^ 


FOR 

Log  A 

WASH 

LogC 

INGTOh 

Log  A 

I   MEAN 

MIDNIGHT. 

1 

Solar  Day. 
(Sid.  Hour.) 

Log  A 

Solar  Day. 
(Sid.  Hour.) 

Log  A 

Log/?. 

LogC 

Log  D.     j 

1 

July    I 

+  9.34573 

-  0.6706 

+  0.48774 

-  1.30468 

Aug.    16 

+  9.57390 

-0.7462 

;  + 1-17784 

-  1.08585 

2 

9-35338 

0.6681 

0.52914 

I.30341 

J7 

9.57838 

0.7501 

I.I83I6 

1.07  5S6  1 

3 

9.36239 

0.6660 

0.56683 

1.30202 

i8 

9.58206 

0.7548 

I. 18829 

1.06550 

4 

9.37238 

0.6650 

0.60140 

1. 30051 

19 

9.58482 

0.7597 

1.19325 

1.05476 

h    ' 

9.38269 

0.6656 

0.63331 

1.29887 

20 
h 

9.58670 

0.7641 

1. 19802 

1.04361  1 

(10.0)  6 

+  9.39259 

-  0.6680 

+  0.66292 

-I.29711 

(M.0)  21 

+  9.58797 

-0.7674 

+ 1.20263 

-  1.03204 

7 

9.40152 

0.6719 

0.69053 

1.29521 

22 

9.58893 

0.7695 

1.20707 

1.02003 

8 

9.40892 

0.6768 

0.71638 

I.29319 

23 

9.59004 

0.7702 

1. 21135 

1.00754 

9 

9.41467 

0.6820 

0.74065 

1. 291 04 

24 

9.59166 

0.7697 

1.21546 

0.99454  , 

lO 

9.4189I 

0.6867 

0.76353 

1.28875 

25 

9.59405 

0.7685 

I.2I94I 

0.98102 

II 

+  9.42195 

-  0.6903 

+  0.78515 

-1.28634 

26 

+  9.59735 

-0.7671 

+ 1. 22321 

-0.96692 

12 

9.42442 

0.6924 

0.80563 

1.28378 

27 

9.60144 

0.7662 

1.22686 

0.95221 

13 

9.42689 

0.6928 

0.82507 

1.28109 

28 

9.60608 

0.7664 

1.23035 

0.93686 

14 

9.42998 

0.6920 

0.84357 

1.27827 

29 

9.61080 

0.7678 

1.23370 

0.92080  : 

15 

9-434M 

0.6903 

0.861 19 

1.27530 

30 

9.61522 

0.7705 

1.23690 

0.90398 

i6 

+  9.43955 

-  0.6886 

+  0.87801 

-  1.27219 

31 

+  9.61902 

-0.7742 

+  1.23995 

-0.88636! 

17 

9.44613 

0.6874 

0.89409 

1.26894 

Sept.   I 

9.62191 

0.7785 

1.24286 

0.86784  ' 

i8 

9.45347 

0.6875 

0.90948 

1.26554 

2 

9.62380 

0.7826 

1.24563 

C.84836 

19 

9.46108 

-  0.6893 

0.92423 

I.26199 

3 

9.62482 

0.7862 

1.24826 

0.82783  [ 

20 
h 

9.46838 

0.6926 

0.93837 

1.25829 

h    ' 

9.62524 

0.7886 

1.25076 

0.80614 

(ao.o)  21 

+  9.47484 

-  0.6972 

+  0.95196 

-  1-25444 

(28.0)  5 

+  9.62541 

-0.7897 

+  1-25311 

-0.78316  j 

22 

9.48022 

0.7026 

0.96502 

1.25044 

6 

9.62574 

0.7895 

1.25533 

0.75876 : 

23 

9.48441 

0.7079 

0.97758 

1.24627 

7 

9.62663 

0.7884 

1.25742 

0.73275 1 

24 

9.48756 

0.7125 

0.98968 

1.24194 

8 

9.62826 

0.7866 

1-25937 

0.70495 

25 

9.49000 

0.7158 

I.00133 

1-23744 

9 

9-63071 

0.7850 

I.26II9 

0.67509 ' 

26 

+  9.49220 

-  0.7177 

+  I.01257 

-  1.23277 

10 

+  9.63391 

—  0.7840 

+  1.26288 

-0.6428S 

27 

9.49478 

0.7181 

1.02340 

1.22793 

II 

9.63753 

0.7840 

1.26443 

0.60794 , 

28 

9.49807 

0.7173 

1.03386 

1.22290 

12 

9.64126 

0.7853 

1.26586 

0.56978 

29 

9.50243 

0.7160 

1.04396 

1.21770 

13 

9.64468 

0.7877 

1.267 16 

0.52778 

30 

9.50782 

0.7148 

I.05371 

1.21231 

14 

9.64756 

0.7910 

1.26833 

0.48113 

31 

+  9.51407 

-  0.7144 

+  1.06313 

-  1.20673 

15 

+  9.64971 

-  0.7947 

+ 1.26937 

-  0.42868 ' 

Aug.    I 

9.52064 

0.7153 

1.07224 

1.20096 

16 

9.651 10 

0.7980 

1.27029 

0.36884  I 

2 

9.52732 

0.7177 

1. 08 1 04 

1. 19496 

17 

9.65187 

0.8006 

1. 27108 

0.29923 1 

3 

9.53336 

0.7216 

1.08956 

1. 18877 

18 

9.65230 

0.8020 

I.27I74 

0.21609 

4 

9.53847 

0.7265 

1.09779 

1.18236 

h      " 

9.65276 

0.8021 

1.27227 

0.1 1 296 

h    5 

+  9.54240 

-  0.7317 

+  1.10575 

-1.17574 

(0.0)  20 

+  9.65360 

-  0.8010 

+ 1.27268 

-9.97718 

(ai.o)   6 

9-54512 

0.7368 

1.11345 

1. 16888 

21 

9.65508 

0.7990 

1.27296 

9.77822 

7 

9.54687 

0.7409 

1. 12090 

1.16179 

22 

9.65734 

0.7967 

I.273II 

-9.39962 

8 

9.54802 

0.7437 

1.12811 

1. 15445 

23 

9-66039 

0.7946 

1.27314 

+  8.99320 ' 

9 

9.54903 

0.7451 

1.13508 

1.14687 

24 

9.66401 

0.7934 

1.27304 

9-65134 

10 

+  9.55033 

-0.7451 

+  1.14182 

-  1. 13902 

25 

+  9.66790 

-0.7932 

+ 1.27282 

+  9.90188 ' 

II 

9.55238 

0.7443 

1.14835 

1. 13090 

26 

9.67168 

0.7943 

1.27246 

0.05975  i 

12 

9.55538 

0.7430 

1.15465 

1. 12250 

27 

9.67500 

0.7964 

I.27I98 

0.17525 1 

13 

9,55929 

0.7422 

1.16075- 

1.11381 

28 

9.67762 

0.7992 

1.27137 

0.26634 

14 

956395 

0.7422 

1. 16664 

1.10481 

29 

9.67939 

0.8022 

1.27063 

0.34154 

15 

+  9.56894 

-  0.7434 

+  1. 17234 

-  1.09550 

30 

+  9.68040 

0.8047 

+  1.26976 

+  0.40554 

16 

+  9.57390 

-  0.7462 

+  1. 17784 

-  1.08585 

Oct.    I 

+  9.68081 

-  0.8063 

+  1.26876 

+  0.46123 

E  =  -  o".03 

—  -  0S.002 

fMph   lo] 


304 


FIXED  STARS,  1910. 


MEAN  PLACES  FOR 

1910.0.     (January  0^.521, 

Washington.) 

Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

-    6  12  39.72 

Annual      i 
Variation.    1 

+  20.137 

33  Piscium 

47 

h      m         s 

0      0    43.755 

8 

+    3.0715 

a  Andromedae 

2.1 

0     3  43.972 

3.095: 

+  28    35    36.83 

19.881  : 

^i  Cassiopeiae  .         . 

2.4 

0     4  22.138 

3.1823 

+  58  39  12.25 

19.862 

22  Andromedae 

4-9 

0     5  38.354 

3.1081 

+  45  34  17.20 

20.035 

1        Y  Pegasi  {Algenib)  . 

2.8 

0     8  35-989 

3.0859 

+  14  40  59-70 

20.022 

<r  Andromedae 

4.4 

0  13  37.360 

•+    3.1264 

+  36  17  10.60 

+  19.964 

t   Ceti     .... 

3.6 

0  14  50.560 

3.0570 

-    9  19  21.99 

19.974 

j     44  Piscium 

5.8 

0  20  47.316 

3.0742 

+    I   26  28.62 

19.940 

1       ;^  Hydri  .... 

2.8 

0  21     2.208 

3.2073 

-  77  45  40.04 

20.280    1 

;     12  Ceti      .... 

6.0 

0  25  26.761 

3.0621 

-    4  27  16.09 

19.922  ; 

1 

)       r  Andromedae 

4.4 

0  32     4-238 

+    3.1965 

+  33   13  26.52 

+ 19.851 

a  Cassiopeiae  {7'ar.) 

2.3 

0  35  23.570 

3.3841 

+  56     2  38.00 

.  19.776 

li  Ceti      .... 

2.2 

0  39     4-356 

3.0127 

-  18  28  49.41 

19.797 

21   Cassiopeiae  . 

5-7 

0  39  41.185 

3.8976 

+  74  29  46.63 

19.720 

o  Cassiopeiae  . 

4.7 

0  39  42.301 

3- 3293 

+  47  47  31.13 

19.740 

^  Piscium 

4.8 

0  44     0.701 

■f   3.1097 

+    75  43.57 

+  19.633 

Y  Cassiopeiae  . 

2.3 

0  51   16.053 

3-5943 

+  60  13  46.48 

19.541 

/I  Andromedae 

4-0  ■ 

0  51  45.215 

3.3196 

+  38     0  40.86 

19.567 

43  Cephei(H.). 

4.6 

0  56  16.129 

7-5417 

+  85  46  29.28 

19.441  j 

e  Piscium 

4-3 

0  58  16.253 

3. 1 108 

+    7  24  20.78 

19.427 

,3  Andromedae 

2.2 

I     4  41-310 

+   3.3493 

+  35     8  36.94 

■1- 19.136 

K  Tucanae 

4.9 

I   12  43.031 

2.0405 

-69  21    15.18 

19.134 

/  Piscium 

5.1 

I    13     9-341 

3.0922 

+    38  26.63 

19.008 

H'  Ceti      .... 

3.6 

I   19  31.460 

2.9977 

-    8*38  51.10 

18.637 

38  Cassiopeiae  . 

5-9 

I   24  30.921 

4.4082 

-»-  69  48     6.61 

18.626  1 

7i  Piscium 

3-7 

I   26  39.896 

+   3.2051 

+  14  52  55.72 

+ 18.627 

a  Ursae  Mirioris  (Polaris) 

2.2 

I   26  55.88* 

27.3618 

+  88  49  33.56 

18.624 

u  Andromedae 

4-2 

I   31   30.581 

3.5081 

+  40  57  20.28 

18.092 

r  Piscium 

5.5 

I   32   19.516 

3-1759 

+  1 1  40  53.06 

18.476 

a  Eridani  {Achernar) 

0.4 

I  34  21.796 

2.2370 

-  SI  41  37.94 

18.330 

V  Piscium 

4.6 

I   36  44.780 

+   3.  "93 

+    5     I   56.97 

+  i8.290 

0  Piscium 

4-4 

I  40  38.363 

3.1644 

+    8  42   18.18 

18.189 

C  Ceti      .... 

3.6 

I  47     1.063 

2.9600 

-  10  46  45.49 

17.873 

/5  Arietis 

2.8 

I  49  39.901 

3-3074 

+  20  22     6.31 

17.684 

50  Cassiopeiae  . 

4-1 

I  55  43-619 

5.0515 

+  71  59  10.64 

17.564  : 

Y  Andromedae 

2.2 

I  58  22.169 

+   3.6693 

+  41   53  53.86 

+  17.381  i 

a  Arietis 

2.1 

2     2     5.798 

3-3751 

+  23     2  14.19 

17.124  i 

^  Trianguli 

3-1 

2     4  11.038 

3.5600 

+  34  33  43.14 

17.130 

^'Ceti      .... 

4-5 

2     8   13.673 

3-1763 

+    8  25  29.34 

16.973 

Y  Trianguli 

4-3 

2   II  57.585 

3.5569 

+  33  25  52.96 

16.762 

67  Ceti      .... 

5.6 

2   12  29.599 

+  2.9904 

-    6  50  11.72 

4-  16.678 

d  Hydri  .... 

4-2 

2  20     8.612 

.     1.0569 

-69     4     7.49 

16.433 

t  Cassiopeiae  . 

4.^ 

2  21   38.203 

4.8963 

+  66  59  54.16 

16.348    , 

f»  Ceti    \ 

4-5 

2  23  22.314 

+   3.1858 

+    83  25.56 

16.243 

Ik  Hydri  .... 

5.3 

2  33  33.203 

-    1.3634 

-  79  30     7.86 

15.675 

^  Ceti      .... 

4-1 

2  34  52.096 

+   3.0727 

-    0     3  33.20 

+  15.645    ' 

e  Persei  .... 

4-2 

2  38     2.783 

4.0807 

+  48  50  54.21 

15-378  : 

Y  Ceti      .... 

3.6 

2  38  38.136 

+   3-1055 

4-     2    51    25.06 

+ 15.282  j 
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1                      MEAN  PLACES 

FOR 

1910.0.     (January  0^.521, 

Washington.) 

Name  of  Star. 

Masni- 
tude. 

Right  Atcensicn. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

- 

h      m        % 

s 

0         »         •' 

1            «• 

T  Arietis 

5-5 

2    46    31.273 

+    3-3073 

+  14    42    41-74 

i    4-  14.949 

e  Arietis 

4.6 

2    54       3.760 

3.4245 

+  20    58    51.07 

1         14-527 

47  Cephei  (H.) 

5-7 

2  54     4-720 

7.8251 

+  79     3  50-89 

14.546 

«  Ceti 

2.6 

2  57  34-391 

3.1327 

+    3  44  13.66 

14.246 

,3f  Persei  (Algol)       (var.) 

2.3 

3     2   18.474 

1           3.8916 

4-40  36  34.32 

14.029 

\     48  Cephei  (H.) 

5-5 

3     8  51.895 

4.   7.4827 

4-77  24  18.69 

j    4-  13.561 

1       C  Arietis 

4.8 

.3     9  43-527 

3.4428 

4-20  42  41.00 

13.479 

a  Persei  .... 

1.9 

3  17  53-457 

+   4.2666 

+  49  32  29.58 

12.998 

;        t  Hydri  .... 

5-7 

3  18  10.930 

-    1.5631 

-  77  43     3.04 

13.047 

/  Tauri    .... 

4.3 

3  25  54-142 

+    3.3084 

+  12  37  43.79 

12.488    1 

€  Eridani        r 

3-7 

3  28  41.366 

+   2.8249 

-    9  45  44-37 

4-  12.320 

d  Persei  .... 

3-1 

3  36  30.689 

4.2579 

+  47  30     1.83 

11.710 

Y  Canielopardalis   . 

4.6 

3  40  50-490 

6.2760 

4-71     3  21.06 

11. 381 

i       Tj  Tauri  . 

31 

3  42     7-913 

3.5607 

+  23  49  38-76 

11.295 

C  Persei  .... 

3-0 

3  48  28.280 

+    3-7645 

4-31   37     1.26 

10.869  1 

;       r  Hydri  .... 

3-3 

3  48  37.282 

—   0.9706 

-  74  30  53.89 

4-  10.989 

j        e  Persei  .... 

3.0 

3  51  48.654 

+   4.0178 

+  39  45     2.08 

10.610 

Y  Eridani 

30 

3  53  49-801 

2.7982 

-  13  45  50-47 

10.376 

1      A' Tauri  .... 

4.6 

3  59  22.337 

3.5425 

4-21  50  11.98 

10.012 

[       c  Persei .... 

4-3 

4     2     7.419 

4.3453 

4-47  28  22.72 

9.830 

1      0'  Eridani 

4.2 

4     7  28.298 

4-    2.9270 

-    7     4  17.92 

+    9.538 

Y  Tauri   .... 

3.8 

4  14  40.197 

3.4HO 

+  15  24  39.37 

8.866 

e  Tauri  .... 

3-6 

4  23  21.582 

+   3-5001 

+  i8  58  53.35 

8.170 

<5  Mensae 

5-6 

♦4  24     2.044 

-    4.1615 

-80  25  31.50 

8.223 

///  Persei .... 

6.0 

4  27     4-753 

+   4.2138 

4-42  52  20.76 

7.911    , 

a  Tauri  (A  I  debar  an) 

i.o 

4  30  45-279 

+   3.4395 

+  16  19  44.47 

+    7.421 

1       T  Tauri  .... 

4-5 

4  36  50.503 

3.5980 

4-22    47       5.79 

7.096 

a  Canielopardalis   . 

4-4 

4  45     5-807 

5.9448 

4-66  II  27.39 

6.441 

/  Tauri   .... 

5-2 

4  46     6.458 

3.5071 

4-  18  41   14.51 

6.317 

I  Aurigae 

2.8 

4  51     7-830 

3.9031 

4-33     I  27.65 

5.912 

j       C  Aurigae 

3-9 

4  56  11.077 

+   4.1887 

4-40  56  43.17 

4-    5.488 

j     II  Orionis 

4-7 

4  59  25.518 

3.4262 

4- 15  16  46.01 

5.201 

ii  Eridani 

2.9 

5     3  25.503 

2.9490 

-    5  12     7.69 

4.824 

a  Aurigae  {Capella) 

0.1 

5  lo     2.307 

4.4279 

+  45  54  26.47 

3.907   1 

ft  Orionis  {Rigel)    . 

0-3 

5  10  12.716 

2.8821 

-    8  18  17.99 

4.321   j 

'       T  Orionis 

3.8 

5  13   14-164 

4-    2.9123 

-    6  56  27.77 

+    4.057 

i       ^5  Tauri  .... 

1.8 

5  20  36.097 

3.7909 

4-28  31  55.89 

3.252 

/  Aurigae 

5-0 

5  26  52.144 

3.9036 

+  32     7  34.34 

2.875 

,        d  Orionis  (var.) 

2-3 

5  27  24.488 

3.0641 

-    0  21  54.45 

2.839  \ 

Groombridge  966 

6.4 

5  27  41.010 

8.0054 

+  74  59     8.87 

2.834  ; 

*       a  Leporis 

2.7 

5  28  45.637 

+    2.6455 

-  17  53  10.22 

4-    2.724 

e  Orionis 

1.8 

5  31   38.771 

3.0434 

-    I   15  31.42 

2.475 

Groombridge  944 

6.4 

5  33     1-497 

18.7396 

4-85     9  14.46 

2.350 

•       a  Columbae 

2.7 

5  36  23.402 

2.1723 

-34     7  18.08 

2.023 

'        K  Orionis 

1 

2.3 

5  43  29.272 

2.8447 

-    9  42     364 

1.440  ; 

d  Doradus 

4-4 

5  44  36.598 

4-   0.1017 

-65  46     9.41 

+  1.344 

V  Aurigae 

4-1 

5  45  15.098 

4.1571 

4-39     7  22.72 

1.302 

a  Orionis  (var,) 

1                                                          { 

0.9 

5  50  17-948 

+   3.2477 

+    7  23  27.43 

4-  0.858 

I9I0- 
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FIXED  STARS,  1910. 


MEAN  PLACES 

FOR 

1 91 0.0. 

(January  0*^.52 1, 

Washington.) 

Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annua] 
Variation. 

Declination. 

Annual 
Variation. 

h 

m 

s 

s 

0         I          •• 

li  Aurigae 

2.0 

5 

52 

55.652 

+    4.4016 

+  44    56    21.09 

-1-     0.612    1 

0  Aurigae 

2.9 

5 

53 

35.044^ 

4.0915 

+  37   12  25.41 

4-     0.470 

V  Ononis 

4-5 

6 

2 

26.026 

3.4263 

+  14  46  47.58 

-     0.238 

22  Camelopardalis  (H.)    . 

47 

6 

8 

55.895 

6.6190 

+  69  21     9.96 

0.895 

Tj  Geminorum 

3-5 

6 

9 

26.740 

3.6227 

+  22  32     0.94 

0.842 

/I  Geminorum 

3.2 

6 

17 

30.971 

+    3.6308 

+  22  33  37.94. 

-      1.645 

^'''Aurigae          ... 

5-1 

6 

17 

58.156 

4.6262 

+  49  20     5.20 

1.574 

a  kr%\xs{Canopus), 

-0.8 

6 

21 

57.242 

1.3319 

-52  38  46.64 

1.908 

V  Geminorum 

4.2 

6 

23 

37.164 

3.5630 

4- 20  i6   11.43 

2.078 

Y  Geminorum 

2.0 

6 

32 

30.794 

3.4671 

4-  16    28    36.37 

2.882 

e  Geminorum 

3-2 

6 

38 

23.739 

+    3.6930 

4-25    13    15.61 

-     3.361    i 

v''5  Aurigae 

5-4 

6 

40 

I5.3II 

4-3303 

+  43  40     4.25 

3.343    ' 

t   a  Canis  Majoris  {Sirius) 

-1.4 

6 

41 

10.929 

2.6435 

-  16  35  31.77 

4.790 

0  Geminorum 

3.7 

6 

46 

51.537 

4-    3.9586 

+  34     4   14-00 

4.120 

C  Mensae 

5.6 

6 

47 

33-122 

-    4.9342 

-80  43   10.00 

4.047    1 

£  Canis  Majoris 

1.5 

6 

55 

5.315 

+    2.3574 

-  28  50  56.63 

-     4.769 

51   Cephei  (H.) 

5.3 

6 

58 

39.12* 

29.3753 

4-87   II   31.51 

5. 1 10 

C  Geminorum  {var.) 

4.0 

6 

58  46-323 

3.5609 

4-  20    42    10.81 

5.092 

d  Canis  Majoris 

1.9 

7 

4 

43.864 

2.4381 

-  26    14    59.21 

5.583 

63  Aurigae 

5.2 

7 

5 

28.059 

+   4.1336 

+  39  28     5.39 

5.651 

/^  Volantis(7'<zr.) 

3.9 

7 

9 

30.785 

-   0.4996 

-70  21    10.34 

-     5.910 

25  Camelopardalis  (H.)  . 

5-3 

7 

12 

1 2.460 

4-12.8522 

+  82  35   14.37 

6.258 

t'i  Geminorum 

3-5 

7 

14 

44,979 

3.5869 

+  22     8  55.53 

6.437 

Piazzi  vii,  67 

5-7 

7 

21 

31.578 

6.2793 

4-68  39     2.28 

7.026 

'       fi  Canis  Minoris 

1 

3-1 

7 

22 

16.261 

3.2557 

4-    8  28  16.66 

7.089 

1       tf' Geminorum  (Castor)  . 

1.9 

7 

28 

51.568 

+    3-8339 

4-32     5  12.82 

-     7.661 

t  a  Canis  Min.  {Procyon)  . 

0.5 

7 

34 

35.480 

3.1424 

4-    5  27  22.01 

9.078    1 

p  Geminorum  (Pollux)  . 

1.2 

7 

39 

48.637^ 

3.6764 

+  28  14  39.33 

8.512    ' 

if  Geminorum 

5.0 

7  47 

59-497 

3.6773 

+  26  59  58.15 

9.127  ; 

26  Lyncis 

5.8 

7 

48 

9.860 

4.3830 

+  47  47  55.35 

9.119  1 

Groombridge  1374 

5.6 

.     7 

49 

26.562 

+   7.2534 

+  74     9  34.47 

-  9.250 

ui^  Cancri 

6.0 

7 

bb 

29.236 

3.6346 

+  25  38  23.34 

9.683 

15  Argus  (/>)      . 

3-1 

8 

3 

42.654 

2.5546 

-24     2  39.36 

10.251 

3   Ursae  Majoris  (H.) 

5-5 

8 

3 

52.146 

6.0180 

4-68  44  24.22 

10.310 

r  Cancri 

4.8 

■    8 

7 

3.129 

3-4450 

4- 17  55  II. 61 

10.681 

{i  Cancri 

3.8 

8 

II 

38.125 

+    3.2560 

4-    9  27  48.63 

-  10.943 

30  Monocerotis 

3.9 

8 

21 

9.870 

4-    2.9998 

-    3  36  44.13 

U.601 

0  Chamaeleontis 

4.6 

8 

23 

21.334 

-    1.7389 

-77  II  40.23 

11.720 

r;  Cancri 

5.4 

8 

27 

30.387 

+    3.4750 

4-  20  44  50.81 

12.085 

(T  Hydrae 

4-5 

8 

34 

3.275 

3.1386 

+    3  39  28.75 

12.495 

Y  Cancri 

4-9 

8 

38 

4.815 

+    3-4776 

+  21  47  33-86 

-  12.799 

e  Hydrae 

3.5 

8 

42 

0.682 

3.1801 

+    6  44  58.51 

13.068 

^  Cancri  {mean) 

b'b 

8 

48 

45-4^2 

3.6690 

+  30  s^  14.99 

13.484 

i  Ursae  Majoris 

3.3 

8 

53 

3-095 

4.1249 

+  48  23  44.25 

13.987 

(f"  Ursae  Majoris 

5.0 

9 

2 

29-373 

5.3288 

4-67  30     2,42 

14.394  , 

K  Cancri 

5.1 

9 

2 

52.454 

+    3-2532 

-♦-  II      I   51. II 

-  14.364 

0  Hydrae 

4.0 

9 

9 

40.994 

3-1239 

4-    2  41   40.14 

15.073 

j       [i  Argus 

2.0 

9 

12 

12.971 

+    0.6718 

-69  20  47.10 

-  14.816  ■ 

+  Periodic  corrections  given  in  the  Appendix  are  still  to  be  applied  to  the  positions  of  Sirius  and  Procyon. 
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MEAN  PLACES 

VoR 

1910.0.     (January  o'*.52i, 

Washington.) 

1 
1 

Name  of  Star. 

Macni- 
tade. 

2.6 

RiRht  Ascension. 

Annual 
Variation. 

s 
+  1.6042 

Declination. 

Annual 
Variation. 

-  15.047 

t  Argfts  .... 

h       m        s 

9  14  40.762 

0        »         »» 

-  58  53  50.20 

a  Lyncis 

3-3 

9  15  34-557 

3.6648 

+  34  46  25.13 

15-092 

a  Hydrae 

2.1 

9  23     9.910 

2.9487 

-    8  16     4.87 

15.500    1 

I   Draconis  (H.)      . 

4-5 

9  24  20.033 

8.8392 

4-81  43  31.07 

15.624 

d  Ursae  Majoris 

4.8 

9  26  32.638 

5.3686 

+  70  13  35.69 

15.647 

0  Ursae  Majoris 

3-2 

9  26  50.697 

+  4-0331 

+  52     5  17.13 

-   16.278 

lo  Leonis  Minoris    . 

4-7 

9  28  42.853 

3.6866 

4-36  47  51.62 

15.856 

o  Leonis 

3.8 

9  36  20.934 

+  3.2054 

4- 10  18     8.20 

16.269 

r  Chamaeleontis 

5.2 

9  36  33.875 

-  1.6362 

-80  32   13.27 

16.228 

e  Leonis 

3-2 

9  40  44-714 

■f  3.4118 

4-24  II  20.45 

16.480 

fjL  Leonis                   .         . 

4.0 

9  47  38.834 

+  3.4181 

4-26  25  52.52 

-  16.850 

19  Leonis  Minoris    . 

5-2 

9  52  10.599 

3.6868 

+  41  29     4.92 

17.030 

7:  Leonis 

5.0 

9  55  27.513 

3.1726 

4-    8  28  35.05 

17.185 

a  Leonis  [Regulus) 

1-3 

10     3  34-833 

3.1987 

4-  12  24  26.66 

17.517 

32  Ursse  Majoris 

5-7 

10  II  30.673 

4.3990 

+  65  33  27.89 

17.854 

A  Ursae  Majoris 

3.6 

10  II  40.476 

+  3-6330 

4-43  21   51.22 

-  17.887 

/''  Leonis 

2-5 

10  15     0.756 

3.3123 

+  20  17  49.67 

18.131 

IX  Hydrae 

4.1 

10  21  44.233 

2.9003 

-  16  22  35.45 

18.311 ; 

/9  Leonis  Minoris    . 

4-3 

10  22  41.021 

3.4806 

4-37  10     7.11 

18.378 

a  Antliae 

4-5 

10  23     1.919 

2.7419 

-  30  36  34-40 

18.301 1 

9  Draconis  (H.) 

5-0 

10  27  28.429 

4-5.1980 

4-76  10  37.22 

-  18.444  i 

p  Leonis 

4.0 

10  28     4.427 

3.1620 

4-    9  46  12.18 

18.458 

41   Leonis  Minoris   . 

5-1 

10  38  31-504 

3.2679 

+  23  39  35.44 

18.783  ; 

iq  Argus  (var.) 

1-6 

10  41   33.991 

2.3197 

-59  12  40.30 

18.893 

I  Leonis 

5-3 

10  44  31.690 

3.1568 

4-  II     I   17.71 

19.002 

ff  Chamaeleontis 

4-7 

10  44  56.'847 

+  0.5991 

-80     3  55.74 

- 18.984 

46  Leonis  Minoris    . 

3-9 

10  48  16.926 

3.3648 

+  34  42     1.23 

19.355 

Groombridge  1706 

6.3 

10  52  46.995 

4.9039 

+  78  15     9.17 

19.225 

a  Ursae  Majoris 

2.0 

10  58  11.024 

4-  3.7326 

+  62   14  13.48 

19.392 

vj  Octantis 

6.1 

10  59  57.74* 

-0.3392 

-84     6  35.04 

19.367 

/3  Leonis 

6.2 

II     2   18.816 

+  3.0614 

4-    2  26  39.75 

-  19.494 

tp  Ursae  Majoris 

3-2 

II     4  36.538 

3.3869 

+  44  59  13.30 

19.496 

d  Leonis 

2.7 

II     9  19.456 

3.1959 

+  21     I     0.92 

19.699 

V  Ursae  Majoris 

3-7 

II    13  37-259 

3.2491 

+  33  35     8.04 

19.61 1 

d  Crateris 

3-9 

II    14  50.394 

2.9971 

-  14  17  28.93 

19.463 

T  Leonis 

51 

II   23   18.555 

4-  3.0858 

+    3  21     7.33 

- 19.806 

k  Draconis 

4.0 

II   26     4.443 

3.6018 

4.69  49  40.50 

19.847 

f  Hydrae 

3-8 

II   28  34.383 

2.9454 

-31  21   34.62 

19.912 

0  Leonis 

4.4 

II   32  20.440 

3.0716 

-    0  19  36.30 

19.861 

X  Ursae  Majoris                .    1 

3-9 

II   41    18.185 

3.1818 

4-48  16  42.46 

19.959 

/5  Leonis 

2.2 

11  44  28.215 

+  3.0628 

+  15     4  30.76 

-  20.ri8 

Y  Ursae  Majoris 

2.4 

II  49     6.159 

3.1721 

4-54  II  42.61 

20.oig 

TT  Virginis 

4.6 

II   56  15.661 

3.0743 

+    76  58.25 

20.075 

0  Virginis 

4-3 

12     0  37.508 

3.0572 

+    9   13  58.04 

20.014 

e  Corvi   .... 

3-2 

12     5  29.640 

3.0805 

-22     7     9.34 

20.038 

4  Draconis  (H.) 

5.1 

12     7  59.704 

+  2.8536 

4-78     6  58.81 

-  20.014 

Y  Corvi   .... 

2.7 

12  II    10.534 

3.08  II 

-  17     2  31.80 

20.006 

2  Canum  Venaticorum   . 

6.0 

12   II   37.241 

4-  3.0172 

+  41     9  39.72 

-  20.066  1 
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FIXED  STARS,  1910. 


MEAN  PLACES  FOR 

1910.0.     (January  0^.521, 

Washington.) 

'  Name  of  Star. 

Ma«ni- 
Uide. 

Right  Ascension. 

h       ID            8 

12    13       2.7II 

Annual 
Variation. 

s 
+  3.4382 

Declination. 

0            «                n 
-   78     48     44.96 

Annual 
Variation. 

-  19.997 

^  Chamaeleontis 

4-5 

6  Ursae  Minoris  (B.) 

6.2 

12    14    25.971 

0.3250 

+  88  II  55.72 

19.948 

7i  Virginis 

4.0 

12    15    18.083 

3.0692 

-    0  10     0.12 

20.029   1 

a'  Crucis 

0.9 

12    21    35-004 

3.3086 

-62  36     1.46 

19.997  ; 

if  Corvi   . 

3-1 

12    25    12.358 

3.1006 

16     0  51.98 

20.073 

,j  Canum  Venaticorum 

4-4 

12    29    28.341 

-»•  2.8574 

+  41  50  47.01 

-  19.601 

K  Draconis 

3.8 

12    29    38,876 

2.5802 

+  70  17     3.32 

19.868 

^j  Corvi   . 

2.8 

12    29    39.389 

3.1446 

-22  53  56.84 

19.940 

Y  Virginis  [mean)     . 

2.9 

12    37       6.01 1 

3.0396 

-    0  57  21.18 

19.780  , 

'     31   Comae  Berenices 

5-1 

12    47    18.938 

2.9244 

+  28     I  49.01  1 

19.644 

32' Camelopardalis  (H.) 

5-2 

12    48    27.367 

+  0.4288 

+  83  54     7.55  ' 

-  19.583 

a  Canum  Venaticorum 

3.2 

12    51    49.181 

2.8113 

+  38  48  15.37 

19.487 

i       d  Muscae 

3-8 

12    56       3.763 

4.0655 

-  71     3  48.84 

19.480 

1       €  Virginis 

3-1 

12    57    41.808 

2.9865 

+  11   26  33.73 

19.399  j 

\       0  Virginis 

4.6 

13     5  17.313 

3.1028 

-    5     3  31.35 

19.278 

1     20  Canum  Venaticorum 

4-7 

13    13    30.577 

+  2.6963 

+  41     2  46.64 

-  19.009 

I       a  Virginis  {Sptca)   . 

I.I 

13    20    26.992 

3.1565 

-  10  41   30.24 

18.856 

«  Octantis 

5-4 

13    26    11.22* 

8.9990 

-85   19  31.66 

18.668 

C  Virginis 

3-6 

13    30      6.354 

3^0542 

-    0     8     9.47 

18.477 

B.  A.  C.  4536 

5-0 

13    30    46.799 

2.6822- 

+  37  38  35.99 

18.498 

PI  Virginis 

5-4 

13    36    53.185 

+  3.1447 

-    8  14  56.87- 

-  18.249 

1       Tj  Ursae  Majoris 

1.9 

13  43  59.764 

2.3684 

+  49  45  43-8i 

18.040 

Tf  Bootis 

2.8 

13  50  23.971 

2.8568 

+  18  50  54.82 

18.128 

0  Apodis  [var,) 

50 

13  56  31.551 

5.7249 

-  76  21  46. 1 5 

17.539  ' 

{i  Centauri 

0.7 

13  57  27.801 

4.2015 

-59  56  21.07 

17.503  j 

r  Hydrae 

3-6 

14*    I    14.580 

+  3.4083 

-26  14  57.08 

-  17.452  ' 

a  Draconis 

3-7 

14     I   57.183 

1.6242 

+  64  48  20.83 

17.263 

,       d  Bootis 

4.8 

14     6  17.704 

2.7371 

+  25  31     3.34 

17.156 

I        ^  Virginis 

4.2 

14     8     5.579 

+  3.1962 

-    9  51    18.60 

16.863 

1       4  Ursae  Minoris 

4.9 

14     9  11.038 

—  0.2890 

+  77  58  13.32 

16.919 

a  Bootis  (Arcturus) 

0.2 

14  II   33.353 

+  2.7354 

+  19  39     2.19 

-  18.836 

a  Octantis 

5-0 

14  12  23.180 

9.1933 

-83   15  23.55 

16.808 

k  Bootis 

4-3 

14  12  57.823 

2.2834 

+  46  30     4.53 

16.615 

k  Virginis 

4-7 

14  14  14.228 

3.2401 

-  12  57  25.98 

16.684 

e  Bootis 

4.1 

14  22     8.026 

+  2.0434 

+  52   15  59.18 

16.718 

5  Ursae  Minoris 

4-5 

14  27  42.130 

-0.1685 

+  76     5  46.17 

-  16.004 

/>  Bootis 

3-6 

14  27  57.102 

+  2.5866 

+  30  45  57.96 

15.898 

a*  Centauri 

0.2 

14  33  28.677 

4.0510 

-60  27  51.85 

14.991 

33   Bootis 

5-3 

14  35  29.330 

2.2343 

+  44  47  33.03 

15.650 

a  Apodis 

4.1 

14  36  37.950 

7.2730 

-  78  39  48.66 

15.568 

£  Bootis 

2.6 

H  41     3.393 

+  2.6203 

+  27  27  11. 52 

-  15.287 

1       a'  Libra)  . 

2.9 

H  45  53-813 

+  3.3130 

-  15  40     5.61 

15.096 

,j  Ursa*  Minoris 

2.2 

14  50  57.503 

-  0.2096 

+  74  31  23.86 

14.720 

,        /3r  Bootis 

3-7 

14  58  33.362 

+  2.2600 

+  40  44  42.52 

14.304 

\       Y  Scorpii 

3.4 

14  58  47.980 

3.5038 

-24  55  43.21 

14.296  J 

t)  Bootis 

3-5 

15   II   52.471 

+  2.4192 

+  33  39     0.35 

-  13.547 

1       /J  Librae 

2.9 

15  12     9.720 

+  3.2242 

9     3     4.83 

13.427 

f  Ursae  Minoris 

3.2 

15  20  51.877 

-O.I  194 

+  72     9  15.19 

-  12.814 
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MEAN  PLACES 

FOR 

1910.0.     (Janus 

ary  0*^521, 

Annual 
Variation. 

Washington.) 

Declination. 

1 

Annual 
Variation. 

Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

/i'  Bootis 

4-5 

h     m         s 

15  21     5-431 

s 
+    2. 266  J 

0        »           »• 

+  37  41  32.56 

•» 
-  12,731 

p  Octantis 

5.7 

15  22  23.39* 

13.2655 

-  84  10     2.24 

12.645 

^  Coronse  Borealis . 

3-9 

15  24     7.106 

2-4737 

+  29  24  55.73 

12.529 

a  Coronse  Borealis . 

2.3 

15  30  52.616 

2-5393 

+  27     I     1.43 

12.242 

a  Serpentis 

2.7 

15  39  50-031 

2.9527 

4-    6  42  29.68 

11.467 

e  Serpentis 

3.7 

15  46  19.707 

-f  2.9880 

+    4  44  53.56 

-  10.971 

C  Ursae  Minoris 

4.6 

15  47  15-137 

-  2.2136 

4.78     4  18.27 

10.976 

€  Coronae  Borealis  . 

41 

15  53  51-633 

+  2.4821 

4-27     8  16.69 

10.551 

a  Scorpii 

2.6 

15  55     0.537 

3.5415 

-22  21  58.27 

10.433 

/5'Scorpii 

2.9 

16     0  12.057 

3.4828 

-  19  33  34-86 

10.036    , 

fp  Herculis 

4.2 

16     5  56.036 

-f   1.8895 

4-45   10  13.80 

-     9.534    ' 

Groombridge  2320 

5.5 

16     6     4.406 

0.1508 

4-68     2  49.54 

9.508 

d^  Apodis 

4.9 

16     6  51.782 

8.8367 

-78  28  13.82 

9.554 

#J  Ophiuchi 

2.8 

16     9  37.667 

3.1411 

-    3  27  47.31 

9.429 

<T  Coronae  Borealis . 

5.3 

16  II   18.468 

2.2457 

+  34     5   10.90 

9.226 

T  Herculis 

3.9 

16  17     2.134 

+   1.8029 

4-46  31   38.13 

-     8.677    ' 

Y  Apodis 

4.0 

16  19  36.941 

4-   9.0865 

-78  41  47.63 

8.585 

Tj  Ursae  Minoris 

5-0 

16  20     7.286 

-    1.7961 

+  75  57  47-07 

8.210 

71  Draconis 

2.8 

16  22  46.237 

+   0.8069 

+  61  43     3.79 

8.194 

a  Scorpii  (Ant ares) 

1.2 

16  23  53.206 

3.6734 

-26  13  58.54 

8-191    ' 

/?  Herculis 

2.8 

16  26  20.990 

■f   2.5772 

4-21  41     6.35 

-     7.990    j 

A  Draconis 

5.0 

16  28     9.237 

-   0.1317 

4-68  57  46.33 

7-784 

C  Ophiuchi      . 

2.8 

16  32  12.090 

+   3-3004 

- 10  23     7.48 

7-471   , 

a  Trianguli  Australis 

2.2 

16  39     7.500 

6.3191 

-68  51  48.84 

6.977 

17  Herculis 

3.7 

16  39  48.594 

2.0556 

+  39     5  34-45 

.6.965   1 

K  Ophiuchi 

3-4 

16  53  24.443 

4-   2.8380 

+    9  30  51.58 

-    5.754   ^ 

€  Ursae  Minoris 

4-5 

16  55     9.326 

-  6.2737 

4-82  II   12.15 

5.597 

d  Herculis 

5.3 

16  58  16.932 

+   2.2119 

+  33  41  52.80 

5.342   1 

71  Ophiuchi 

2.5 

17     5  12.889 

3.4371 

-15  36  50.78 

4.655 

a}  Herculis  (var.) 

3.2 

17  10  32.589 

2.7343 

4-  14  29  32.21 

4.263   1 

■    :r   Herculis 

3.4 

17  II   54.697 

-f   2.0883 

+  36  54  36.30 

-    4.176  1 

0  Ophiuchi 

3.3 

17  16  28.849 

3.6814 

-  24  54  37.53 

3.819  ; 

d  Ophiuchi  (var.)   . 

4.4 

17  20  52.322 

3.6605 

-24     5  36.01 

3.543  ; 

d  Arae 

3.8 

17  22  58.200 

5.4045 

-60  36  35.83 

3.345 

,Ti  Draconis 

3.0 

17  28  23.913 

1.3540 

4-52  22     3.64 

2.746 

a  Ophiuchi 

2.2 

17  30  45.371 

+   2.7836 

+  12  37  29.54 

-  2.786 

t  Herculis 

4.0 

17  36  55-472 

+    1.6934 

4-46     3  13.84 

2.012 

<tf  Draconis 

4-9 

17  37  28.620 

-   0.3547 

4-68  47  58.57 

1.649 

n  Herculis 

3-5 

17  42  55.144 

+   2.3469 

4-  27  46  22.02 

2.240  1 

</>'  Draconis 

4.8 

17  43  32.180 

-    1.0752 

+  72  II  35-67 

1.707  1 

0  Herculis 

3.9 

17  53     9.978 

4-   2.0569 

+  37  15  43.00 

1 
-  0.593  1 

y  Draconis 

2.5 

17  54  30.970 

1.3923 

4.51  29  56.83 

0.504  , 

^  Sagittarii 

2.9 

18     0     1. 519 

+    3-8519 

-30  25  33.33 

—  0.196  1 

d  Ursae  Minoris 

4.4 

18     I   17.79* 

-19.4970 

4-86  36  50.74 

4-  0.161 

0  Herculis 

3.9 

18     4     1.883 

+   2.3393 

4-  28  44  58.38 

0.354 

)u  Sagittarii 

4.1 

18     8  22.834 

+    3.5870 

-21     4  59.09 

+    0-73I 

7f  Serpentis 

3-5 

18   16  39.128 

3.1027 

-    2  55  21.90 

0.764 

X  Sagittarii 

2.9 

18  22  24.992 

4-    3.7028 

-  25  28  20.08 

+     1.759 
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FIXED  STARS,  1910. 


MEAN  PLACES 

FOR 

1910.0.     (Janu 

ary  0^.521, 

'        Annual 
1     Variation. 

Washington.) 

f 
i 

Name  of  Star. 

Magni- 
tude. 

1      3.8 

Right  Ascension. 

h     m         s 
18    22    40.901  ■ 

Declination. 

Annual 
Variation. 

4-     1.608 

X  Draconis 

s 
--    1. 078 1 

0                   »                         M 

4-72    41    38.19 

I   Aquilae 

4.0 

18    30    18.567 

-f    3.2646 

-    8  18  27.46 

2.328 

C  Pavonis 

4.2 

18    32    31.290 

7.0222 

-71  30  23.14 

2.671 

a  Lyrae  ( Vega) 

0.2 

18  33  53.475 

2.0314 

+  38  41  57.90 

3-234 

^i  Lyrae  {var.)  . 

3.6 

18    46    45.416 

■1-    2.2147 

+  33   15  27.64 

4.056 

50  Draconis 

5.6 

18    49    17.018 

-    1.9172 

+  75  19  40.87 

+    4.329 

(T  Sagittarii 

2.3 

18    49    41.073 

+    3.7203 

-  26  24  33.44 

4.237 

r  Lyrae 

3-3 

18  55  34.593 

2-2434 

-f  32  33  56.00 

4.808 

C  Aquilae 

3.1 

19     I   16.399 

2.7569 

+  13  43  44.65 

5.197    1 

t  Lyrae 

5.2 

19     4     5.431' 

+    2.1412 

+  35  57  30.50 

5.527    ' 

X  Ursae  Minoris 

6.5 

19  10  58.28* 

-  70.4003 

+  89     0  21.78 

+    6.n6   ' 

//  Sagittarii 

5.0 

19  12  22.181 

+     3.5113 

-  19     6  49.45 

6.209 

1       ^  Draconis 

3-1 

19  12  32.256 

0.0235 

+  67  30  11.56 

6.327 

0  Lyrae    .... 

4-4 

19  13  14.622 

2.0808 

+  37  58  22.99 

6.304 

*T  Octantis 

5.6 

19  16  26.78* 

+  98.1577 

-89  14  17.76 

6.561 

r  Draconis 

4.5 

19  17  17.480 

-    1.1327 

+  73  II   19.21 

+    6.743 

S  Aquilae 

3.5 

19  20  57.644 

+     3.0250 

+    2  56     5.00 

7.016 

/5  Cygni  .... 

3.1 

19  27     5.494 

2.4188 

+  27  46  12.35 

7.426 

K  Aquilae 

5.0 

19  32     3-036 

3.2290 

-    7  13  41-11 

7.838  ! 

t3  Sagittae 

4-5 

19  37     0.386 

2.6939 

+  17  i6     1. 17 

8.202 

1 

Y  Aquilae 

2.8 

19  41  58.854 

+    2.8520 

"+  10  23  36.02 

+  8.625  1 

d  Cygni  .... 

2.9 

19  42     9.765 

1.8760 

+  44  54  38.37 

8.687 

a  Aquilae  (Aitair)    . 

0.9 

19  46  23.534 

+    2.9272 

+    8  37  48.02 

9.353 

e  Draconis 

3.9 

19  48  29.059 

-    0.1854 

+  70     2   19.25 

9.165 

€  Pavonis 

4-1 

19  50  11.779 

+    6.9956 

-  73     8  55.95 

9.152 

/S  Aquilae 

3.9 

19  50  53.547 

+    2.9469 

+    6  10  53.08 

+  8.845 

Y  Sagittae 

3.6 

19  54  45.260 

2.6673 

+  19  14  49.83 

9.648 

c  Sagittarii 

4.5 

19  57     7.555 

3.6936 

-27  57  38.48 

9.818  ' 

1        r  Aquilae 

5.7 

19  59  44.620 

2.9309 

+    7     I  25.05 

10.033 

6  Aquilae 

3.3 

20     6  39.699 

3.0962 

-    I     5  20.27 

10.529 

31   Cygni  .... 

3.9 

20  10  47.901 

-h     1. 8901 

-»-  46  28     4.81 

+  10.835 

K  Cephei  (/r.) 

4.4 

20  II  56.270 

-     1.9569 

+  77  26  26.67 

10.939 

a'Capricorni   . 

3.7 

20  13     3.732 

+    33309 

-  12  49  27.67 

11.003 

a  Pavonis 

2.1 

20  18  31.982 

4.7673 

-57     I  27.11 

11.300 

r  Cygni  .... 

2.3 

20  18  59.879 

2.1525 

+  39  58     5.42 

11.427 

.7:  Capricorni   . 

5.1 

20  22   10.259 

+    3.4369 

-  18  30  25.94 

+  11.650 

e  Delphini 

4.0 

20  28  54.812 

+    2.8665 

+  10  59  48.60 

12.103 

Groombridge  3241 

6.5 

20  30  24.186 

-     0.2353 

+  72  13  36.51 

12.213 

a  Delphini 

3.9 

20  35  27.480 

+    2.7868 

+  15  35  39.37 

12.595 

/9  Pavonis 

3.-4 

20  36  51.566 

5.4490 

-66  31  38.74 

12.671 

a  Cygni  .... 

1.4 

20  38  21.806 

-H    2.0446 

+  44  57  29.93 

+  12.773 

^  Capricorni  . 

4-3 

20  40  46.153 

3.5575 

-25  35  40.81 

12.789 

e  Cygni  . 

2.6 

20  42  34.177 

2.4273 

+  33  37  57.74 

13.383 

fi  Aquarii 

4.8 

20  47  48.041 

+     3-2382 

-    9  19  17.79 

13.362 

12  Year  Catalogue  1879  . 

5-3 

20  51  42.085 

-    2.6123 

+  80  12  55.02 

13.627 

V  Cygni  .... 

4.1 

20  53  49.041 

+     2.2354 

+  40  49  12.73 

+  13.769 

61*  Cygni  .... 

5.4 

21     2  51.669 

2.6850 

+  38  18  22.87 

17.597 

:  Cygni  .         ... 

3.3 

21     9     6.312 

+    2.5519 

+  29  51   26,31 

+  14.665 

[Eph  10] 
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MEAN   PLACES 

FOR 

MasDi- 
tude. 

1910.0.     (January  o"'.52 1 / 

Right  A.cen«on.           v^S^'n. 

h     m         8                         s 
21     II     11.878    1     +    2.3938 

Washington.) 

Declination. 

Annual 
Variation. 

Name  of  Star. 

T  Cygni  .... 

3-8 

0        »           »» 

+  37  39  39.07 

+  15.284 

a  Cephei                   ... 

3.6 

21     16    25.977 

1.4353 

+  62  12  14.48 

15.203 

I   Pegasi 

4-3 

21     17    55-446 

2.7740 

+  19  25     8.52 

15.303 

C  Capricorni  . 

3.8 

21    21    31.879 

3.431 1 

-22  48     5.71 

15.462 

?  Aquarii 

2.9 

21    26    49.322 

3.1603 

-    5  58     3-24 

15.722 

^  Cephei  (pr.) 

3-4 

21    27    30.226 

+  0.7878 

+  70     9  55-78 

+  15.775 

^  Aquarii 

4.8 

21    32    57.719 

3.1961 

-    8  15  29.61 

16.037 

74  Cygni 

5-0 

21    33    20.468 

2.4030 

+  40     0  31.84 

16.089 

A'Octantis 

5-4 

21    37    12.691 

•    9.5874 

-  83     8     1.06 

16.267 

e  Pegasi 

2.4 

21   39  45.930 

2.9462 

+    9  27  43.07 

16.409 

II   Cephei 

4.8 

21    40    36.395 

■f  0.8898 

+  70  53  48.68 

+  16.544 

r»  Cygni 

4-5 

21    43    28.038 

2.2141 

+  48  53  34.25 

16.592 

fi  Capricorni   . 

5-2 

21    48    23.429 

3.2736 

-13  58  33.30 

16.831 

1 6  Pegasi 

5-1 

21    48    57.984 

2.7281 

+  25  30     5.1 1 

16.864 

79  Draconis 

6.6 

21    51    44.210 

0.7212 

+  73  16  34.96 

17.003 

.  a  Aquarii 

3.0 

22       I       9.720 

"♦-  3.0822 

-    0  45  26.53 

+  17.409 

a  Gruis 

i.g 

22       2    33.915 

3.7960 

-47  23  50.57 

17.297    1 

tt"  Pegasi 

4-3 

22       5    59.359 

2,6622 

+  32  44  10.63 

17.598    I 

e  Aquarii 

4-4 

22    12       5.124 

3.1676 

-    8  13  54.10 

17.846  1 

0  Octantis 

6.2 

22    14    41.75* 

12.5214 

-86  25  33.62 

18.041 

1       Y  Aquarii 

4.0 

22     17       0.491 

+  3.0993 

-    I   50  27.77 

+  18.071 

t:  Aquarii 

4.6 

22    20    40.844 

3.0639 

+    0  55  13.31 

18.192 

<i  Aquarii 

4.9 

22    25    53.150 

3.1775 

-  II     8  19.39 

18.354 

a  Lacertae 

3-9 

22    27    34.925 

2.4672 

+  49  49  10.24 

18.452 

226  Cephei  (B.). 

5-7 

22    30    41.774 

1.0666 

+  75  45  45.20 

18.543 

-q  Aquarii 

4.2 

22    30    43.921 

+  3.0833 

-    0  34  53.78 

+  18.492 

lo  Lacertae 

5-0 

22    35    13.282 

2.6882 

+  38  34  53.66 

18.679 

/5  Octantis 

4-4 

22    36    54.693 

6.3532 

-81  51   13.63 

18.745 

C  Pegasi 

3-5 

22    36    58.386 

2.9913 

+  10  21  40.52 

18.731 

k  Pegasi 

4.1 

22    42    11.675 

2.8865 

+  23     5  30.49 

18.893 

t  Cephei 

3-6 

22    46    28.415 

+  2.1269 

+  65  43  36.68 

+  18.897 

k  Aquarii 

3-8 

22  47  55.195 

3.1312 

-    8     3  31.42 

19.098 

a  Pis.  Austr.  {Fomaihaut) 

1-3 

22    52    40.800 

3-3220 

-30     5  58.13 

19.016 

0  Andromedae 

3-8 

22    57    46.636 

2.7536 

+  41  50  31.56 

19-302 

a  Pegasi  {^Markad) . 

2.5 

23       0    16.599 

2.9861 

+  14  43  15.08 

19.330 

<p  Aquarii 

4-3 

23       9    39.699 

+   3.1074 

-    6  32     3.68 

+  19.370 

0  Cephei 

51 

23    14    55.513 

2.4496 

+  67  37     8.31 

19.677 

T  Pegasi 

4.6 

23    16    10.826 

2.9652 

+  23  14  51.16 

19.669 

0  Piscium 

4-3 

.25    23    24.124 

23  33     9.334 

3.0419 

+    5  53     4.48 

19.750 

X  Andromedae 

3.8 

2.9268 

+  45  5^  13.79 

19.489 

t  Piscium 

4-3 

23  35   19.235 

+  3.084* 

+    58  18.31 

+  19.494 

Y  Cephei 

3-5 

23  35  38-795 

2.4349 

+  77     7  48.19 

20.090 

1*  Aquarii 

5-2 

23  39  32.094 

3.1 149 

-  18  46  35.65 

19.960 

d  Sculptoris    . 

4.6 

23  44  14.344 

3.1285 

-  28  37  41.95 

19.866 

/*'  Octantis 

5-2 

23  46  51.080 

3.6313 

-82  31     8.44 

20.001 

Groombridge  4163 

6.6 

23  50  26.315 

+  2.8753 

+  73  54  34.05 

+  20.024 

o}  Piscium 

4.2 

23  54  41.341 

+  3.0793 

+    6  21   54.39 

+  19.933 

■      .1 
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JANUARY,  1910. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 


CIRCUMPOLAR  STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


a  Ursse  Min. 
(Po/aris). 


Jan. 


Right 
Ascen- 
sion. 


h   ni 
I  26 


12. 

2 

13. 

2 

14. 

2 

15. 

2 

0.3 1  52.24 

1-3  I  51-13 
2.3  I  50.05 
3-3  !  49-02 

4-3 ;  48.03 

5-3  47-o8 
6.3  I  46.16 

7-3     45-24 

8-3  I  44-27 

^.3  1  43.26 

10.3  I  42.19 

II. 3  '  41.06 


39-89 
38.69 

37-50 
36.35 

35-25  j 
34-21 
33-23 
32.27 

31-32 
30.37 
29.39 
28.35 

27-25 
26.10 
24.92 
23-73 

22.56 
21.43 
20.35 
'9-33 
18.36 


16.2 
17.2 
18.2 
19.2 

20.2 
21.2 
22.2 
23.2 

24.2 
25.2 
26.2 
27.2 

28.2 
29.2 
30.2 
31.2 
32.2 


Declina- 
tion 
North. 


-f-8849 


49.2 

49-3 
49.4 
49.4 

49-5 
49.6 

49.7 
49.8 

49.9 
50.0 
50.1. 
50.2 

50.3 
50.4 
50.4 
50.4 

50.4 
50.4 
50.4 
50.4 

50.4 
50.5 
50.5 
50.5 

50.5 
50.5 
50.5 
50.5 

50.4 
50.3 
50.2 
50.1 
50.0 


Mean 
Solar 
Date. 

51  c 

(H 

Right 
Ascen- 
sion. 

ephei 

EV.). 

Declina- 
1      tion 
North. 

Mean 
Solar 
Date. 

6Ur 

( 

Right 
Ascen- 
sion. 

h   m 

0 

■    1 

h  m 

Jan. 

658 

-J-87  II 

Jan.      12  14 

0.5 

6 
59-17 

34-3 

0.7 

8 
37.32 

1-5 

59.27 

34-6 

1-7 

38.09 

2.5 

59-33 

35-0 

2.7 

38.81 

3-5 

59-38 

35.3 

3-7 

39-50 

4-5 

59.45 

35.6 

4-7 

40.15 

5-5 

59:53 

35-9 

5-7 

40.79 

6.5 

59.62 

36.1 

6.7 

41.44 

7-5 

59.73 

36.4 

7.7 

42.11 

8.5 

59.84 

36.7 

8.7 

42.81 

9-5 

59-95 

37.0 

9.7     43-54 

10.5 

60.06 

37-4 

10.7     44.31 

II-5 

60.16 

37-7 

11.7 

45.11 

12.5 

60.22 

38.1 

12.7 

45.91 

'3-5 

60.25 

38.5 

13-7 

46.70 

14.5 

60.26 

38.8 

14.7 

47-47 

15-5 

60.25 

39.2 

15-7 

48.20 

16.5 

60.21 

39.5 

16.7 

48.88 

17.5 

60.16 

39.8 

17.7 

49.53 

18.5 

60.13 

40.1 

18.7 

50.15 

19.5 

60.10 

40.4 

19.7 

50.76 

20.4 

60.08 

40.7 

20.7 

51-37 

21.4 

60.08 

41.0 

21.7 

52.00 

22.4 

60.07 

41.3 

22.7 

52.66 

23.4 

60.07 

41.6 

23-7      53.35 

24.4 

60.06 

41.9 

24.7 

54-07 

25.4 

60.01 

42.3 

25.7 

54.81 

26.4 

59-9^ 

42.6 

26.7 

55-54 

27.4 

59.84 

43.0 

27-7 

56.26 

28.4 

59.70 

43.4 

28.7 

56.95 

29.4 

59.53 

43-7 

29.7 

57.60 

30.4 

59.36 

44-0 

30.7 

58.20 

31-4 

59.19 

44-3 

31.6 

58.76 

32.4 

59.01 

44.5 

32.6 

59.29 

ue  Min. 

B.). 

Declina- 
tion 
North. 

Mean 
Solar 
Data. 

0      « 

-H88  II 

Jan. 

41.2 

0.9 

41.2 

1.9 

41.2 

2.9 

41.2 

3.9 

41.2 

4.9 

41.2 

5-9 

41.2 

6.9 

41. 1 

7-9 

41.1 

8.9 

41.1 

9-9 

41.1 

10.9 

41.1 

11.9 

.  41.1 

12.9 

41.2 

13.9 

.41-3 

14-9 

41.4 

15.9 

41-5 

16.9 

41.6 

17.9 

41.7 

18.9 

41.8 

19.9 

41.9 

20.9 

41.9 

21.9 

42.0 

22.9 

42.1 

23-9 

42.2 

24.9 

42.3 

25.9 

42.4 

26.9 

42.5 

27.9 

42.7 

28.9 

42.9 

29.9 

43.0 

30.9 

43-2 

31.9 

43.4 

32.9 

<f  Ursae  Min. 


Right    Declina- 
Ascen- ,      tion 
sion.       North. 


h  m 
18     I 


0.83; 
0.89  ! 

0.95 

1. 00 

1.06 
1. 10 
1. 12  I 
1.15 

1.16 

1. 18' 
1.22 

1.28] 

1.36  I 

1-47  I 
1.60  , 

1-73  I 

1.871 

2.01  I 

2.26 

2.37  . 
2.47  ' 
2.58  I 

2.71' 


-»-86  36 

43.9 
43-6 
43-2 
42.9 

42.6 

42.3 
42.0 
41.6 

41-3 
41.0 
40.6 
40.2 

39-8 
39-5 
39-1 
38.8 

38.5 
38.2 
37.9 
37.6 

37.3 
37.0 
36.7 
36.4 


2.85  I  36.0 

3.02  I  35.7 

3-21 ;  35.4 

3-42 ;  35.0 

3-65  34-7 


3.89     34.4     29.9  56.24 


4-14  : 

4.38 

4.60 


34-2 
33.9 
33.7 


Mean 
Solar 
Date. 


Jan. 

i.o 
2.0 
3.0 
4.0 

5.0 
6.0 
7.0 
8.0 

8.9 

9-9 
10.9 
11.9 

12.9 

13-9 
14.9 
15.9 

16.9 
17.9 
18.9 
19.9 

20.9 
21.9 
22.9 
23-9 

24.9 
25.9 
26.9 
27.9 

28.9 


A  Ursae  Min. 


Right     Declina- 
Ascen-       tion 
sion.       North. 


I 


30.9 
31.9 
32.9 


h  m 
19  9 

s 
57-56 
57-30 
57-08 
56.88 

56.67 ; 

56.44 1 
56.16  1 

55-83 

55.49 1 
55.15 
54.85 , 

54-60 ; 

54-42 ' 
54-34 
54-33 
54-39 

54.48 
54.58 
54.66 

54-72 

54-74 
54-73 
54.70 

54-70 

54-76 
54-89 
55.10 
55.40 

55-79 


56.73 
57.20 
57.66 


+89    o 


9.6 
9.2 
8.9 
8.6 

8.-3 
8.0 

7.7 
7-4 

7.1 
6.7 
6.4 
6.0 

5.7 
5-3 
4.9 
4.6 

4.2 

3-9 
3.6 

3.3 

3.0 

2.7 
2.4 
2.0 

1-7 
1.4 
I.o 
0.6 


9.9 
9.6 

9-3 
9.0 
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CIRCUMPOLAR  STARS. 

APPARENT 

PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

Mean 
Solar 
Date. 

a  Urs»  Min. 
(Poiaris). 

Mean 
Solar 
Date. 

51  c 

(H 

Right 
Ascen- 
sion. 

epbei 

BV.). 

Mean 
Solar 
Date. 

6  Ursae  Min. 

(B.). 

rf  Ursa  Min. 

Mean 
Solar  ! 

^"'^*     Right    Declina- 
Ascen-       tion 
sion.       North. 

/  Ursj 

Mean 

Solar            — 
Date.     „.  .     '■ 
Right 
Ascen- 
sion. 

cMin.  i 

1 

Declina- 
tion 
AVr/A.    1 

Right 
'  Ascen- 
sion. 

Declina- 
tion 
North. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

h  m 

0        r 

h   m 

0     » 

h  m 

0     • 

h   ni 

0          r 

h    in  1 

Feb. 

125 

+8849 

Feb. 

658 

+87  II 

Feb.     12  14 

4-88  II 

Feb.     18     I 

+8636 

Feb.     19    9 

4-89    0 

1.2 

78.36 

50.0 

1.4 

s 
59,01 

44.5 

s 
1.6    59-29 

43-4 

s 
1.9       4.6b 

33.7 

s 
1.9     57-661 

g.o  1 

2.2 

77.44 

50.0 

2.4 

58.85 

44.8 

2.6     59.81 

43-5 

2.9       4-82 

33.4 

2.9     58.08 

8.8 

3-2 

76.54 

49.9 

3.4 

58.70 

45.1 

3.6    60.33 

43.7 

3.9      5  02 

33-2 

3.9     58.45, 

S.5 

4-2 

75.62 

49.8 

4.4 

58.58 

45-3 

4.6    60.87 

43.8 

4.9      5.22 

33.0 

4.9     58.79 

vS.2 

5-2 

74.66 

49.7 

5-4 

58.45 

45.6 

5.6    61.44 

43-9 

5-9  ,    5-42 

32.7 

5-9     59." 

7-9 

6.2 

73.66 

49.7 

6.4 

58.33 

45-9 

6.6    62.04 

44.1 

6.9       5.63 

32.4 

6.9    59.46 

7.6 

7.2 

72.62 

49.6 

7.4 

58,18 

46.2. 

7.6    62.66 

44-3 

7.9       5-85 

32.1 

7.9     59.86, 

7-3 

8.2 

71.54 

49.5 

8.4 

58.02 

46.5 

8.6    63.29 

44-5 

8.9  !  6.10 

31.8 

8.9    60.33  ' 

6.9 

1 

9.2 

70.43 

49.4 

9.4 

57.83 

46.9 

9.6    63.92 

44.7 

9-9  j    6.37 

31.6 

9.9    60.87 

6.6  , 

I0.2 

69.34 

49.3 

10.4 

57.60 

47.2 

10.6    64.52 

44-9 

10.9  '    6.66 

31-3 

10.9    61.49 

6.3 

II.2 

68.27 

49.2 

11.4 

57.36 

47-5 

1 1.6    65.08 

45.2 

11.9  [    6.96 

31.1 

II. 9    62.18 

6.0 

12.2 

67.26 

49.0 

12.4 

57.10 

47.8 

X2.6    65.59 

45-4 

12.9      7.27 

30.8 

12.9    62.91 

5-7 

13-2 

66.31 

48.8 

13.4 

56.83 

48.0 

13.6    66.06 

45-7 

13.8      7.57 

30.6 

13.9    63.66 

5.4   I 

14.2 

65.43 

48.6 

14.4 

56.55 

48.3 

14.6    66.50 

45-9 

14.8      7.86 

30.4 

14.9    64.41 

5.2 

15.2 

64.61 

48.5 

15.4 

56.29 

48.5 

15.6  !  66.90 

46.2 

15.H      8.15 

30.3 

15.9    65.12 

4.9 

X6.2 

63.82 

48.3 

16.4 

56.04 

48.7 

1 6.6    67.29 

46.4 

16.8       8.42 

30.1 

16.9    65.78 

4.7    ! 

17.2 

63.04 

48.2 

17.4 

55.81 

48.9 

17.6  1  67.69 

46.6 

17.8  ;    8.68 

29.9 

17.9    66.40  . 

4.5 

18.2 

62.25 

48.0 

18.4 

55.59 

49.2 

18.6    68.11 

46.8 

18.8  '    8.93 

29.7 

18.9    67.00  1 

4.2 

19.1 

61.43 

47-9 

19.4 

55.37 

49.4 

19.6    68.55 

47.1 

19.8      9.19 

29-5 

19.9    67.61 

4.0 

20.1 

60.56 

47-7 

20.4 

55-15 

49.6 

20.6  1  69.03 

47-3 

20.8      9.47 

29.3 

20.9    68.25 

3-7 

21. 1 

59.65 

47.6 

21.4 

54.90 

49.9 

21.6  169.52 

47.5 

21.8  ,    9.76 

29.1 

21.9    68.95  ' 

3-4 

22.1 

58.70 

47.4 

22.4 

54.62 

50.2 

22.6    70.01 

47-8 

22.8     10.08 

28.9 

22.9  '69.72 

3.2  ; 

23.1 

57.74 

47.2 

23.4 

54.32 

50.4 

23.6    70.48 

48.0 

23.8     10.42 

28.7 

23.9  70.58 ; 

2.9  1 

24.1 

56.80 

47.0 

24.4 

53.98 

50.7 

24.6    70.92 

48.3 

24.8  1  10.78 

28.5 

24.9  71.531 

2.6 

25.1 

55-90 

46.8 

25.4 

53.63 

50.9 

25.6  ■  71.32 

48.6 

25.8     II. 15 

28.3 

25.9  72.53' 

2.4   , 

26.1 

55.06 

46.5 

26.4 

53.26 

51.1 

26.6    71.67 

48.9 

26.8     11.52 

28.2 

26.9  73.56 

2.1   i 

27.1 

54-30 

46.2 

27.4 

52.89 

51.3 

27.6 

71-97 

49.2 

27.8     11.89 

28.1 

27.9  74.60 

1-9  ; 

28.1 

53.61 

46.0 

28.4 

52.51 

51.5 

28.6 

72.23 

49.5 

28.8     12.24 

28.0 

28.9  75.63 

1.7  ' 

29.1 

52.97 

45.8 

29.3 

52.16 

51.7 

1 
29.6    72.47 

49.8 

29.8  1  12.57 

27.9 

29.9    76.61 ; 

1.5 

30.1 

52.35 

45.5 

30.3 

51.82 

51.8 

30.6    72.70 

50.0 

30.8     12.90 

27.8 

30.9    77-54  1 

1-4 

[Eph  10] 
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MARCH,  1910. 

(CONSTANTS  OF  STRUVE  AND  PETERS^ 


CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursae  Min. 

iPo/aris). 
•  Mean          ^                 ' 

1   Solnr 

51  Cephei 
(Hev.). 
Mean 
Solar   - 
Date.                 ' 

Right    Declina- 
Ascen- 1      tion 
sion.    1    North. 

'    6  Ursae  Min. 

(B  ). 
Mean              ^ 
Solar    . 

i^  Ursae  Min. 

Mean 

Sol?r 

>  Ursae  Min. 

Mean                                   1 

Solar __' 

Date.                  '                  1 

Right    Declina-> 
Ascen-     '  tion     1 

sion.       North.    \ 

Date. 

Right 
Ascen- 
1                 sion. 

Declina- 
tion 
North. 

Date-  '   „.  ^ 
,  Right 
1  Ascen- 
!    sion. 

Declina- 
tion 
North, 

o          t 

Ascen- 
I   sion. 

1 

Declina- 
tion 
North. 

h    ni 

0      . 

h    tn 

0    ' 

h    m 

h    m 

0       » 

;    h    m 

1 
0     » 

'  Mar.      I  25 

+8849 

Mar.  '    6  58 

+87  II 

Mar.  1  12  15 

I 

+88  11 

Mar.    18    I 

+8636 

Mar.  \  19  10 

4-8859; 

1 

s 
I.I     52.97 

45.8 

s 

1.3  52.16 

51.7 

s 
1.6  !  12.47 

49.8 

s 
1.8     12.57 

27.9 

s 

1.9  '  16.61 

„     1 
61.5  ' 

2.1     52.35 

45.5 

2.3   51.82 

51.8 

2.6    12.70 

50.0 

2.8     12.90 

27.8 

2.9     17.54 

61.4 

3.1     51.75 

45.3 

3-3     51-49 

52.0 

3-6     12.94 

50.3 

3.8     13.22  ; 

27.7 

3.8     18.41 

61.2 

4.1     51.13 

45.1 

4.3     51.18 

52.2 

4.6     13.20 

50.6 

4.8     13.52 

27.6 

4.8     19.26 

61.0 

5.1     50.49 

44.9 

5.3     50.88 

52.3 

5.6     13.49 

50.8 

5.8     13.82 

27-5 

5.8     20.11 

60.8 

b.i     4^.81 

44-7 

6.3     50.56 

52.5 

6.6  ;  13.80 

51.1 

6.8     14.14 

27.4 

6.8     20.99 

60.6 

7.1     49.08 

44.4 

7.3  ,  50.23 

52.7 

7.6     14.13 

51.4 

7.8     14,48 

27.2 

7.8     21.91 

60.4 

^     8.1     48.34 

44.2 

8.3  ;  49.89 

1 

52.9 

8.6     14.44 

51.7 

8.8  i  14.84 

27.1 

8.8     22.88 

60.2 

9.1     47.61 

44.0 

1 
9.3    49.52 

53.1 

9-5  1  14-73 

52.0 

9.8     15.21 

27.0 

9.8     23.94 

60.0 

1 0.1     46.90 

43.7 

10.3    49.12 

53.3 

10.5  I  14.99 

52.3 

10.8     15.59  1 

26.9 

10.8  1  25.07 

59.8   , 

t   il.i     46.25 

43.4 

11.3  '  48.71 

53.5 

11.5     15.21 

52.7 

11.8     15.98  1 

26.8 

II. 8     26.23 

59.6  ; 

■12.1     45.67 

1 

43.1 

12.3    48.29 

53.6 

12.5 ;  15.36 

53.0 

12.8  '  16.36 

1 

26.8 

12.8     27,41 

59.5  ' 

'   13.1     45.17 

42.8 

13.3    47.87 

53.7 

13.5     15.47 

53.4 

1 
13.8     16.74 

26.7 

13.8  1  28.58 

59.4 

14.1     44.73 

42.5 

14.3  1  47.46 

53.8 

14.5  ,  15.54 

53-7 

14.8         17.09    i 

26.7 

14.8   :  29.72 

59.3 

i  15-1  44.35 

42,2 

15.3  j  47.06 

53.9 

15.5     15.60 

54.0 

15.8         17.43   1 

26.7 

15.8      30.81 

59.2 

;  16. 1    44.01 

41.9 

16.3  !  46.69 

54.0 

16.5     15.66 

54.3 

i6.8  ,  17.75  ! 

1 

26.7 

16.8      31.84 

59.1 

1 

,17.1     43.66 

41.7 

1 
^7.3    46.34 

54.0 

17.5  \  15.73 

54.6 

1 
17.8     18.07  1 

26.7 

17.8      32.83 

59.0 

1  18.1    43.29 

41.4 

18.3  I  45.98 

54.1 

18.5  !  15.82 

54.8 

18.8  1  18.38 

26.7 

18.8      33.80 

58.9  1 

19. 1  '  42.88 

41.2 

19.3    45.63 

54.2 

19.5  j  15.94 

55.1 

19.8     18.70  1 

26.6 

19-8      34.78 

58.8 

20.1  ;  42.43 

41.0 

20.3    45,28 

54.4 

20.5  1  16.08 

55.4 

20.8     19.04  I 

26.6 

20.8      35.80 

58.6  j 

21. 1    41.95 

40.7 

21.3    44.91 

54.5 

21.5     16.22 

55.7 

21.7     19.391 

26.5 

21.8     36.88 

58.5 

;   22.1     41.46 

40.4 

22.3    44.51 

54.6 

22.5  j  16.35 

56.0 

22.7     19.77  ' 

26.5 

22.8   ,  38.03 

58.4  : 

1   23.1     40.98 

40.1 

23.3  1  44.08 

54.7 

23.5  1  16.46 

56.4 

23.7     20.16  I 

26.5 

23.8      39.25 

58.3 

24.1     40.54 

39.8 

24.3    43.63 

54.8 

24.5  1  16.52 

56.7 

24.7  1  20.56  j 

26.5 

24.8      40.53 

58.2 

25.0     40.16 

39.5 

25.3  ,  43.17 

54.9 

25.5  '  16.53 

57.0 

25.7  1  20,96 

26.5 

25.8      41.84 

58.1 

1   26.0     39.84 

39.1 

26.3  1  42.70 

54.9 

26.5  1  16.50 

57.4 

26.7     21.36 

26.6 

26.8      43.17 

58.0 

1   27.0     39.61 

38.8 

27.3  :  42.24 

55.0 

27.5  1  16.43 

57.7 

27.7  1  21.75  ' 

26.6 

27.8     44-47 

58.0 

1   28.0     39.44 

38.5 

28.3   41.80 

55.0 

28.5  1  16.32 

58.0 

28.7     22.12 

26.7 

28.8     45.71 

1 

58.0 

29.0     39.32 

38.2 

29.3   41.38 

55.0 

29.5     16.19 

58.3 

29.7     22.46 

26.8 

29.8     46.90 

58.0 

30.0     39.22 

37.9 

30.3   40.98 

55.0 

30.5  \  16.06 

58.6 

30.7     22.78 

26.9 

30.8  1  48.03 

57.9 

31.0     39.12 

37.6 

31.3  '  40.59 

55.0 

31.5  1  15.96 

58.8 

31.7  1  23.10  ' 

26.9 

31.8  '  49.10 

57.9 

1   32.0     38.99 

37.3 

32.3   40.21 

55.0 

32.5     15.88 

59.1 

32.7     23.41 

27.0 

32.8     50.15 

57-9 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

CIRCUMPOLAR  STARS 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursae  Min. 
(Foiaris). 

Mean 

Solar 
Date. 

51  Cephei 

(Hev.) 

Mean 
Solar 
Date. 

6  Ursae  Min. 
(B.). 

Mean 
Solar 

6  Ursa  Min. 

Mean 
Solar 
Date. 

AUrs 

Right 

tAscen- 

sion. 

h   in 

ae  Min. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

0      ' 

Right 
Ascen- 
sion. 

h    m 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

h   m 

Declina- 
tion 
North. 

Date. 

Right 
Ascen- 
sion. 

h   m 

Declina- 
tion 
North. 

0     » 

b   m 

e 

0      » 

',  Apr. 

1 

125 

+8849 

Apr. 

658 

-I-87  II 

Apr. 

12  15 

-h88ii 

Apr. 

l8     I 

-^8636 

Apr. 

19  10 

-^8859 

1 

I.O 

s 
38.99 

37.3 

1.3 

8 
40.21 

55.0 

1.5 

15.88 

59.1 

1.7 

8 
23.41 

• 
27.0 

1.8 

s 

50.15 

57.9 

2.0 

38.84 

37.1 

2.3 

39.84 

55.0 

2.5 

15.82 

59.4 

2.7 

23.73 

27.0 

2.8 

51.21 

57.9 

3.0 

38.65 

36.8 

3-3 

39.47 

55.0 

3.5 

15.78 

59.7 

3.7 

24.05 

27.1 

3.8 

52.29 

57.8 

4.0 

38.44 

36.5 

4-3 

39-09 

55.1 

4.5 

15.74 

60.0 

4.7 

24.39 

27.1 

4.8 

53.42 

57.8 

5.0 

38.22 

36.2 

5.3 

38.69 

55.1 

5.5 

15.69 

60.3 

5.7 

24.75 

27.2 

5.8 

54-60 

57.7 

6.0 

38.04 

35.9 

6.3 

38.26 

55.1 

6.5 

15.61 

60.6 

6.7 

25.11 

27.2 

6.8 

55.85 

57.7 

,    7-0 

37.90 

35.6 

7.2 

37.82 

55.1 

7-5 

15.48 

61.0 

7.7 

25.48 

27.3 

7.8 

57.13 

57.7 

{    8.0 

37.82 

35-2 

8.2 

37-37 

55.1 

8.5 

15.30 

61.3 

8.7 

25.84 

27.4 

8.8 

58.42 

57.7 

1   9.0 

37.81 

34-9 

9.2 

36.92 

55.1 

9.5 

15.07 

61.6 

9-7 

26.19 

27.6 

9.7 

59.69 

57.7 

!     10.0 

37.88 

34.6 

10.2 

36.48 

55.0 

10.5 

14.80 

61.9 

10.7 

26.53 

27.7 

10.7 

60.94 

57.8 

II. 0 

38.01 

34.2 

II. 2 

36.06 

54.9 

11.5 

14.51 

62.2 

11.7 

26.85 

27.9 

11.7 

62.13 

57.8 

12.0 

38.19 

33-9 

12.2 

35.67 

54.8 

12.5 

14.21 

62.5 

12.7 

27.14 

28.1 

12.7 

63.25 

57.9 

13.0 

38.39 

33.6 

13.2 

35.30 

54.8 

13.5 

13.92 

62.8 

13.7 

27.42 

28.2 

13.7 

64.30 

58.0 

13.9 

38.57 

33.4 

14.2 

34.95 

54.7 

14.5 

13.65 

63.0 

14.7 

27.69 

28.4 

14.7 

65.31 

58.1 

;   M-9 

38.73 

33.1 

15.2 

34.61 

54.6 

15.4 

13.42 

63.3 

15.7 

27.96 

28.5 

15.7 

66.31 

58.1 

15.9 

38.84 

32.9 

16.2 

34.26 

54.6 

16.4 

13.21 

63.5 

16.7 

28.24 

28.6 

16.7 

67.32 

58.2 

16.9 

38.91 

32.6 

17.2 

3390 

54.5 

17.4 

13.00 

63.8 

17.7 

28.53 

28.7 

17.7 

68.37 

58.2 

17.9 

38.96 

32.3 

18.2 

33.52 

54-5 

18.4 

12.79 

64.0 

18.7 

28.84 

28.9 

18.7 

69.48 

58.2 

1   18.9 

39.01 

32.0 

19.2 

33.12 

54.4 

19.4 

12.57 

64.3 

19.7 

29.17 

29.0 

19.7 

70.66 

58.3 

19.9 

39.08 

31.7 

20.2 

32.71 

54.4 

20.4 

12.32 

64.6 

20.7 

29.50 

29.1 

20.7 

71.88 

58.3 

;  20.9 

39.22 

31.4 

21.2 

32.27 

54.3 

21.4 

12.02 

64.9 

21.7 

29.83 

29.3 

21.7 

73.14 

58.4 

'  21.9 

39.42 

31.0 

22.2 

31.83 

54.2 

22.4 

11.66 

65.2 

22.7 

30.15 

29.5 

22.7 

74.40 

58.5 

22.9 

39.70 

30.7 

23.2 

31.41 

54.0 

23.4 

11.26 

65.5 

23.7 

30.47 

29.7 

23.7 

75.65 

58.6 

,  23-9 

40.05 

30.4 

24.2 

31.00 

53.9 

24.4 

10.83 

65.8 

24.7 

30.77 

29.9 

24.7 

76.83 

58.7 

1  24.9 

40.46 

30.1 

25.2 

30.62 

53.8 

25.4 

10.39 

66.0 

25.7 

31.04 

30.2 

25.7 

77.95 

58.9 

25-9 

40.90 

29.8 

26.2 

30.26 

53.6 

26.4 

9.94 

66.2 

26.7 

31.29 

30.4 

26.7 

79.00 

59.0 

26.9 

41-34 

29.5 

27.2 

29.92 

53.4 

27.4 

9.51 

66.4 

27.7 

31.51 

30.6 

27.7 

79.97 

59.2 

27.9 

41.76 

29.2 

28.2 

29.61 

53.3 

28.4 

9.10 

66.6 

28.7 

31.73 

30.8 

28.7 

80.89 

59.4 

28.9 

42.15 

29.0 

29.2 

29.31 

53.1 

29.4 

8.73 

66.8 

29.6 

31.95 

31.0 

29.7 

81.79 

59.5 

29.9 

42.50 

28.8 

30.2 

29.01 

53.0 

30.4 

8.38 

67.0 

30.6 

32.18 

31.2 

30.7 

82.71 

59.6 

30.9 

42.83 

28.5 

31.2 

28.69 

52.9 

31.4 

8.04 

67.2 

31.6 

32.41 

31.4 

31.7 

83.65 

59.7 

31.9 

I 

43.14 

28.3 

32.2 

28.37 

52.8 

32.4 

7.69 

67.4 

32.6 

32.66 

31.6 

32.7 

84.63 

59.8 
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MAY,  1910. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 


CIRCUMPOLAR   STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

Solar 

1  Date. 

aUra 
(Po 

Right 
Ascen- 
sion. 

ae  Min. 
(arts). 

Declina- 
tion 
NorfA. 

Mean 
Solar 
Date. 

51  c 
(H 

Right 
Ascen- 
sion. 

h    m 

ephei 

EV.). 

Mean 
Solar 
Date. 

6  Ursae  Min. 

(B.). 

Mean 
Solar 
Date. 

rf  Ursae  Min. 

Mean 
Solar 
Date. 

1 
A  Ursae  Min. 

Declina- 
tion 
AVr/A. 

Right 
Ascen- 
sion. 

h    m 

Declina- 
tion 
North. 

0      • 

Right 
Ascen- 
sion. 

h    ni 

Declina- 
tion 
North. 

Right 

Ascen* 

sion. 

h    m 

Declina- 
tion 
N<n'th. 

0      • 

h    m 

«      » 

O            f 

0      t 

May 

I  25 

+8849 

May 

658 

+87  II 

May 

12  14 

+88  12 

May 

18     I 

+8636 

May 

19  11 

+88  59 

1.9 

s 
43.14 

28.3 

1.2 

s 
28.69 

52.9 

1.4 

s 
68.04 

7-2 

1.6 

s 
32.41 

31.4 

1-7 

s 
23.65 

59-7   . 

2.9    43-46 

28.0 

2.2 

28.37 

52.8 

2.4 

67.69 

7.4 

2.6 

32.66 

31.6 

2.7 

24.63 

59.8   ^ 

3.9     43.81 

27-7 

3-2 

28.03 

52.7 

3-4 

67.32 

7-7 

3.6 

32.92 

31.8 

3-7 

25.67 

59-9  • 

4.9  ;  44-22 

27.4 

4-2 

27.67 

52.5 

4-4 

66.91 

7.9 

4.6 

33.18 

32.0 

4.7 

26.74 

60.1 

5.9    44-71 

27.2 

5-2  1  27.31 

52.4 

5-4 

66.46 

8.2 

5-6 

33.43 

32.2 

5-7 

27.82 

60.2 

6.9     45.27 

26.9 

6.2 

26.95 

52.2 

6.4 

65-97 

8.4 

6.6 

33-67 

32.5 

6.7 

28.89 

60.4   1 

7-9    45.89 

26.6 

7-2 

26.60 

52.0 

7.4 

65-45 

8.7 

7-6 

33.89 

32.8 

7-7 

29.92 

60.6  1 

8.9  j  46.56 

26.3 

8.2 

26.27 

51.8 

8.4 

64.89 

8.9 

8.6 

34-10 

33.1 

8.7 

30.88 

60.8  ; 

9.9    47.26 

26.1 

9.2 

25.97 

51-5 

9.4 

64.31 

9.1 

9.6 

34-29 

33.4 

9.7 

31-77 

61.0 

10.9  j  47-94 

25.9 

10.2 

25.70 

51-3 

10.4 

63.74 

9.2 

10.6 

34.45 

33-6 

10.7 

32-59 

61.3  1 

1 1.9  \  48.60 

25-7 

II. 2 

25.46 

5I.I 

XI.4 

63.19 

9.4 

11.6 

34.60 

33-9 

11.7 

33-34 

61.5  ' 

12.9  ,  49-23 

i 

25-5 

12.2 

25-23 

50.9 

12.4 

62.68 

9.5 

12.6 

34.74 

34-2 

12.7 

34-05 

"■'1 

13.9     49.86 

25-3 

13-1 

25.01 

50.7 

13.4 

62.20 

9.6 

13.6 

34.88 

34-4 

13.7 

34-77 

61.9 

14-9     50-33 

25.1 

14.1 

24-78 

50.5 

14.4 

61.74 

9.8 

14.6 

35-03 

34-7 

14.7 

3550 

62.1  j 

1   15-9    50.85 

24-9 

X5.1 

24-53 

50.3 

15.4 

61.29 

10.0 

15.6 

35-20 

34-9 

15.7 

36.28 

62.2 

16.9     51-39 

24.7 

16. 1 

24.27 

50.1 

16.4 

60.83 

10. 1 

16.6 

35.38 

35.1 

16.7 

37.10 

6«.4 

17-9  ;  51-97 

24.4 

17.1 

24.00 

49-9 

^7-4 

60.36 

10.3 

17.6 

35.58 

35.4 

17.6 

37-97 

62.6 ; 

18.9 

52.61 

24.2 

18. 1 

23-71 

49-7 

18.4 

59.85 

10.4 

18.6 

35.77 

35-6 

18.6 

38.87 

62.8 

19.9 

53-31 

23.9 

19.x 

23-41 

49.5 

19.4 

59.29 

10.6 

19.6 

35.96 

35.9 

19.6 

39.79 

63.0 

20.9 

54.08 

23.7 

20.1 

23.  IX 

49.3 

20.4 

58.68 

10.8 

20.6 

36.13 

36.2 

20.6 

40.68 

63.3 

21.9 

54.91 

23-5 

21. 1 

22.83 

49-0 

21.3 

58.04 

10.9 

21.6 

36.29 

36.6 

21.6 

41.52 

63.5 

22.9    55-77 

23-3 

22.1 

22.58 

48.7 

22.3 

57-38 

II.O 

22.6 

36.42 

36.9 

22.6 

42.30 

63,8 

23.9    56.64 

23.1 

23.1 

22.36 

48.5 

23-3 

56.72 

IX. X 

23.6 

36.52 

37-2 

23.6 

43-00 

64.1 

24.9 

57.50 

22.9 

24.x     22.16 

48.2 

24-3 

56.08 

11.2 

24.6 

36.61 

37-5 

24.6 

43-61 

64.4 

1 

25-9 

58.33 

22.8 

25.1  '  21.98 

47-9 

25.3 

55-47 

11.3 

25.6 

36.69 

37.8 

25.6 

44-15 

64.6 

26.9    59-" 

22.6 

26.1  '  21.83 

47-6 

26.3 

54.89 

II.4 

26.6 

36.75 

38.1 

26.6 

44-65 

64-9 

27-9 

59.86 

22.5 

27.1  I  21.70 

47-4 

27-3 

54-34 

II.4 

27.6 

36.81 

38.4 

27.6 

45- 15 

65.1 

28.9 

60.58 

22.3 

28.1  I  21.55 

47.1 

28.3 

53.81 

II.5 

28.6 

36.88 

38.6 

28,6 

45-66 

65.4 

29-9 

61.28 

22.2 

29.1     2 1. 39 

46.9 

29-3 

53.29 

II.6 

29.6 

36.97 

38.9 

29.6 

46.19 

65.6 

30.9    62.00 

22.0 

30.1  t  21.23 

46.7 

30.3 

52.75 

11.7 

30.6 

37-07 

39.2 

30.6 

46.77 

65.8 

31.9 

62.77 

21.8 

31. 1     21.05 

46.5 

5^-5 

52.20 

11.8 

31.6 

37.16 

39.4 

31.6 

47-39 

66.1 1 

32.9 

1 

63.60 

21.7 

32.1 

20.86 

46.2 

32.3 

51.61 

11.9 

32.6 

37.26 

39.7 

32.6 

48.02 

66.3 1 
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JUNE,  1910. 

(CONSTANTS  OF  STRUVE  AND  PBTERSJ 


317 


CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursae  Min. 
(Poiaris). 

Mean 
Solar 
Date. 

51  Cephei 

(Hev.). 

Mean 
Solar 

6Urs 

ae  Min. 
B.). 

Declina- 
tion 
Xortk. 

Mean 
Solar 
Date. 

A  Ursae  Min. 

Mean 
Solar 
Date. 

1 
7  Ursae  Min. 

Right     Declina- 

1  Asceu-        tion      ' 

81  on.  *    North.   , 

I 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

1  Ascen- 
1    si  on. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

h    ni 

0     . 

h  ni 

0      • 

1 

1     h  m 

0      » 

h    m 

0     » 

h  ni 

0     1 

June 

I  26 

-K8849 

June      6  58 

+87  II 

June 

12  14 

+8812 

June 

18     1 

+8636 

June 

19  II 

+89  0 

1.9 

3-6o 

21.7 

I.I 

s 
20.86 

46.2 

1.3 

s 

51.61 

11.9 

1.6 

37^26 

39-7 

1.6 

s 
48.02 

6.3 

2.9 

4.50 

21.5 

2.1 

20.66 

45-9 

2.3 

50.97 

12.0 

2.6 

37.35 

40.0 

2.6 

48.65 

6.6 

3-9 

5-47 

21.3 

3.1 

20.48 

45.6 

3.3 

50.30 

I2.I 

3.6 

37.42 

40.4 

3.6 

49.23 

6.9  ' 

4.9 

6.49 

21.2 

4.1 

20.33 

45.3 

4-3 

49.60 

12.2 

4.6 

37.47 

40.7 

4.6 

49.75 

7.., 

!    5.9 

7-53 

21. 1 

5.1     20.20 

45.0 

5.3 

48.88 

12.2 

5.5 

37.50 

41.1 

5.6 

50.20 

7-5 

,     6.9 

8.56 

2I.O 

6.1 

20.09 

44.7 

6.3 

48.17 

12.3 

6.5 

37.50 

41.4 

6.6 

50.56 

7.8 

7.8 

9.57 

20.9 

7.1 

20.02 

44.4 

7.3    47.48 

12.3 

7.5 

37.49 

41.8 

7.6 

50.85 

8.2  1 

8.8 

10.54 

20.8 

8.1 

19.97 

44.1 

8.3 

46.83 

12.3 

8.5 

37.46 

42.1 

8.6 

51.08 

8.5  ' 

1     9.8 

11.45 

20.7 

9.1 

19.92 

'43.8 

9.3 

46.21 

12.3 

9.5 

37.44 

42.4 

9.6 

51.30 

1 

8.8 

10.8 

12.32 

20.6 

10. 1 

19.88 

43.5 

10.3 

45.63 

12.3 

10.5 

37.41 

42.7 

10.6 

51.52 

9.0 

1 1.8 

13.16 

20.6 

II. I 

19.84 

43.3 

11.3 

45.07 

12.3 

11.5 

37.40 

42.9 

11.6 

51-77 

9-3 

12.8 

13.99 

20.5 

12.1 

19.78 

43.0 

12.3 

44.50 

12.3 

12.5     37.40 

43.2 

12.6 

52.06 

9.6 

13.8 

14.84 

20.4 

13.1 

19.70 

42.8 

13.3 

43.93 

12.3 

13.5     37.42 

43-5 

13.6 

52.40 

9.8   ' 

14.8 

15.74 

20.3 

14. 1 

19.60 

42.5 

14.3 

43.34 

12.3 

14.5 

37.44 

43.8 

14.6 

52.77 

10.1 

15.8 

16.70 

20.2 

15.1 

19.50 

42.2 

15.3 

42.70 

12.3 

15.5 

37-45 

44.1 

15.6 

53.16 

10.4 

16.8 

17.72 

20.0 

16.1     19.41 

41.9 

16.3 

42.02 

12.3 

16.5     37-47 

44.4 

16.6 

53.54 

10.7   1 

17.8 

18.79 

.     19.9 

17.0     19.32 

41.6 

17.3 

41.32 

12.3 

17.5 

37.46 

44.8 

17.6 

53.88 

1 1.0 

18.8 

19.90 

19.9 

18.0 

19.25 

41.2 

18.3 

40.60 

12.3 

18.5 

37.42 

45.1 

18.6 

54.15 

11.4 

19.8 

21.03 

19.8 

19.0 

19.21 

40.9 

19.3  1  39.87 

12.2 

19.5 

37.37 

45.5 

19.6 

54.33 

11.7 

20.8 

22.15 

19.8 

20.0     19.20 

I 

40.6 

20.3 

39.15 

12.2 

20.5 

37.29 

45.8 

20.6 

54.42 

12.1 

21.8 

23.23 

19.8 

21.0     19.23 

40.2 

21.3 

38.46 

i2.r 

21.5 

37.18 

46.2 

21.6 

54.44 

12.4 

22.8 

24.26 

19.8 

22.0  1  19.27 

39.9 

22.3     37.81 

12.0 

22.5 

37.08 

46.5 

22.6 

54.41 

12.7 

23.8 

25.23 

19.8 

23.0  1  19.33 

39.6 

23.3     37.20 

11.9 

23.5 

36.97 

46.8 

235 

54.35 

13.0 

24.8 

26.17 

19.8 

24.0 

19.39 

39.3 

24.3  '  36.62 

1 

11.8 

* 

24.5 

36.86 

47.1 

24.5 

54.30 

13.3 

25.8 

27.09 

19.7 

25.0 

19.44 

39'0 

25.3  ,  36-06 

11.8 

25-5  1  36.77 

47-3 

25.5 

54.27 

13.6 

26.8 

28.00 

19.7 

26.0  '  19.48 

3S.8 

26.3  1  35.50 

11.7 

26.5     36.69 

47.6 

26.5 

54.27 

13.9 

27.8 

28.94 

19.7 

27.0 

19.51 

38.5 

27.2 

34.93 

11.6 

27.5 

36.62 

47.9 

27.5 

54.31 

14.2 

28.8 

29.93 

19.7 

28.0 

19.53 

38.2 

28.2 

34.34 

11.6 

28.5 

36.54 

48.2 

28.5 

54.37 

14.5 

29.8 

30.98 

19.6 

29.0 

19.55 

37-9 

29.2 

33.70 

11.5 

29.5 

36.46 

48.5 

29.5 

54.43 

14.8 

30.8 

32.08 

19.6 

300 

19.57 

37.6 

30.2 

33.02 

11.5 

30.5 

36.36 

48.8 

30.5 

54.46 

15.1 

31.8 

33.23 

19.6 

31.0 

19.60 

37-3 

31.2 

32.32 

11.4 

3«.5 

36.24 

49.2 

31.5 

54.45 

15.5 

[Eph  10] 
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JULY,  1910. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 


CIRCUMPOLAR  STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


July 
1.8 

2.8 

3.8 
4.8 

5.8 
6.8 
7.8 
8.8 

9.8 
I0.8 

H.8 

12.8 

13.8 
14.8 

15-7 
16.7 

17.7 
18.7 
19.7 
20.7 

21.7 

22.7 

23-7 
24.7 

25-7 
26.7 
27.7 
28.7 

29.7 
30.7 
31-7 
32.7 


aUrsae  Min. 
(Po/aris). 


Right    Declina- 
Ascen-        tion 
sion.       North. 


h    ni 
I  26 


33-23 
34.42 
35-61 
36.76 

37.87 
38-93 
39-94 
40.90 

41.82 
42.77 
4373 
44-74 

45.81 
46.94 
48.10 
49.26 

50.42 

51-55 
52.64 
53.66 

54.62 
55-55 
56.46 
57-38 

58.34 
59.35 
60.41 
61.52 

62.66 
63.80 
64.92 
66.00 


-1-8849 

J9-6 
19.6 
19.7 
19.7 

19.8 
19.9 
19.9 
20.0 

20.1 
20.1 
20.2 
20.2 

20.2 
20.3 
20.4 
20.4 

20.5 
20.7 
20.8 
21.0 

21.1 
21.3 
21.4 
21.5 

21.6 
21.7 
21.8 
22.0 

22.1 
22.3 
22.5 
22.7 


Mean 
Solar 
Date. 

51  Cephei 

(Hbv.). 

Mean 
Solar 
Date. 

6Urs 

RiRht 
Ascen- 
sion. 

ae  Min. 

3.). 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

h    m 

Declina- 
tion 
North. 

0      ' 

h    ni 

July 

658 

+87  II 

July 

12  14 

+88  12 

I.O 

s 
19.60 

37.3 

1.2 

s 
32.32 

1 1.4 

2.0 

19.67 

36.9 

2.2 

31-61 

"-3 

3-0 

19.76 

36.6 

3.2 

30.90 

II. 2 

4.0 

19.88 

36.2 

4.2 

30.22 

Ii.i 

5.0 

20.02 

35-9 

5-2 

29.57 

10.9 

6.0 

20.19 

35.6 

6.2 

28.95 

10.8 

6.9 

20.36 

35-3 

7-2 

28.38 

10.6 

7.9 

20.53 

35-0 

8.2 

27.84 

10.4 

8.9 

20.68 

34-7 

9.2* 

27.31 

10.3 

9.9 

20.81 

34-5 

10.2 

26.78 

10.2 

10.9 

20.93 

34-2 

II. 2 

26.24 

10.0 

11.9 

21.04 

33-9 

12.2 

25.67 

9.9 

12.9 

21.15 

33.6 

13-2 

25.06 

9-7 

13.9 

21.27 

33.3 

14.2 

24.42 

9.6 

14.9 

21.40 

32.9 

15.2 

23.76 

9-4 

15.9 

21.56 

32.6 

16.2 

23.09 

9.2 

16.9 

21.75 

32.3 

17.2 

22.43 

9.0 

17-9 

21.96 

31-9 

18.2 

21.80 

8.8 

18.9 

22.19 

31.6 

19.2 

21. 2t 

8.6 

19.9 

22.45 

31.3 

20.2 

20.66 

8.3 

20.9 

22.72 

31.0 

21.2 

20.15 

8.1 

21.9 

22.97 

30.7 

22.2 

19.67 

7-9 

22.9 

23.21 

30.5 

23.2 

19.21 

7.7 

23-9 

23.44 

30.3 

24.2 

18.74 

7-5 

24.9 

23.66 

30.0 

25-2 

18.26 

7-3 

25-9 

23.87 

29-7 

26.2 

17-75 

7-1 

26.9 

24.09 

29.4 

27.2 

17.20 

6.9 

27.9 

24.32 

29.1 

28.2 

16.62 

6.7 

28.9 

24.56 

28.8 

29.2 

16.02 

6.5 

29.9 

24.83 

28.5 

30.2 

15-43 

6.2 

30.9 

25.13 

28.2 

31.2 

J  4. 86 

6.0 

31.9 

25-47 

27-9 

32.1 

14-32 

5-7 

^  Ursae  Min. 


Mean 
Solar 
Date. 


July 

1-5 
2.5 
3-5 
4-5 


Right 
Ascen- 
sion. 


36.24 
36.11 
35-94 
35-75 


5-5  ;  35-55 
6.5  35-35 
7-5  !  35.16 
8.5     34-97 

9-5  ,  34-79 
10.5  j  34-63 
1 1.5  I  34.49 
12.4     34.34 

13.4  j  34.18 

14.4  34.01 

15.4  !  33.82 

16.4  i  33.60 


Declina- 
tion 
Ninth. 


17-4 
18.4 
19.4 
20.4 


3336 
33.11 
32.84 

32.57 


21.4  I  32.30 
22:4  I  32.04 
23.4  j  31.80 
24.4     31.56 


25-4 
26.4 

27-4 

28.4 


29.4 
30.4 
31.4 
32.4 


31-33 
31.10 
30.86 
30.60 

30.32 
30.01 
29.69 
29.35 


-1-86  36 


49-2 
49.5 
49.8 
50.2 

50.5 
50.8 
51.0 
51-3 

51-5 
51.8 
52.0 
52.3 

52.6 
52.9 
53-2 
53-5 

53.8 
54.1 
54-4 
54.7 

54-9 
55-1 
55-3 
55-5 

55-8 
56.0 
56.3 
56.5 

56.8 
57-1 
57-3 
57.6 


Mean 
Solar 
Date. 


July 


1-5 
2-5 
3-5 
4-5 

5-5 
6-5 
7-5 
8.5 

9.5 
10.5 

11.5 
12.5 

13-5 
14-5 
15-5 
16.5 

17-5 
18.5 
19-5 
2a  5 

21.5 
22.5 
23.5 
24.5 

25-5 

26.5 

27-5 
28.5 

29-5 
30.5 
31.4 
32.4 


A  Ursae  Min. 


Right 
Ascen- 
sion. 


h  ni 
19  II 

• 
54.45 
54-36 
54.19 
53.93 

53.60 

53.24 
52.87 
52.52 

52.21 

51-95 
51.73 
51.54 

51-35 
51.12 
5a  84 
50.48 

50.03 

49-51 
48.92 
48.29 

47.66 
47.05 
46.46 
45.92 

45.41 
44.91 

44.39 
43.84 

43.22 
42.53 
41-75 
40.89 


Declina- 1 

tion 
North.   \ 


4«9    O 


15.5 
15.8 
16.2 
16.6 

16.9 
17.2 

17-5 
17.8 

18. 1 
18.4 
18.7 
19.0 

19-3 
19.6 
20.0 
20.3 

20.7 
21.0 
21.4 
21.7 

22.0 
22.3 
22.5 
22.8 

23.1 
23-4 
23.7 
24.0 

24.3 
24-7 
25.0 

25-3 
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AUGUST,  1910. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 


319 


CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Urste  Min. 
{Poiaris). 

Mean 
Solar 
Date. 

51  c 

(H 

Right 
Ascen- 
sion. 

h   in 

ephei 

BV.). 

Declina- 
tion 
North. 

0      • 

Mean 
Solar 
Date. 

6  Ursae  Min. 
(B.). 

Right    Declina- 
Ascen-        tiou 
sion.       North, 

h    m           •      ' 

Mean 
Solar 
Date. 

rfUrs 

Right 
Ascen- 
sion. 

ae  Min. 

>  Ursae  Min. 

Mean  i 

Solar  1                     ^ 

Date.      „.  ^    1         .. 

Right     Dechoa- 
Ascen-       tion 
sion.       North. 

»    h    ml        "     ' 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Declina- 
tion 
1    North. 

- 

h   m 

0      • 

h    m 

Aug.  1     I  27 

+88  49 

Aug. 

658 

+87  II 

Aug. 

12  14 

+88  II 

Aug.     18     I 

+8636 

Aug.     19  II 

+89    0 

8 

1.7  ,    6.00 

22.7 

1.9 

s 
25.82 

27.6 

I.I 

s 
14.32 

65.7 

s 
1.4     29-35 

57.6 

s 
1.4     40.89 

25.3 

2.7 

7.02 

23.0 

2.9 

26.17 

27-3 

2.1 

13.81 

65.4 

2.4     29.01 

57-8 

2.4  ;  40.00 

25.6 

3.7 

7-97 

23.2 

3.9 

26.52 

27.1 

3.1 

13.36 

65.1 

3.4     28.66 

58.0 

3.4    39.08 

25.9 

4.7 

8.86 

23.4 

4.9 

26.87 

26.8 

4.1 

12.96 

64.8 

4.4     28.32 

58.2 

4.4    38.17 

26.2 

1 
5.7  '    9-72 

23.6 

5-9 

27.20 

26.6 

5.1 

12.57 

64.5 

5.4     27.99 

58.4 

5.4    37.29 

26.5 

6.7 

10.56 

23.8 

6.9 

27.51 

26.4 

6.1 

12.19 

64.3 

6.4     27.68 

58.6 

6.4    36.47 

26.7 

7.7 

H.42 

24.0 

7-9 

27.80 

26.1 

7-1 

11.80 

64.0 

7.4     27.39 

58.7. 

7.4    35.70 

26.9 

8.7 

12.31 

24.2 

8.9 

28.08 

25.9 

8.1 

11-39 

63.8 

8.4  1  27.11 

58.9 

8.4     34-97 

27.2 

9.7 

13.24 

24.3 

9.9 

28.37 

25.6 

9.1 

10.95 

63.5 

9.4     26.82 

59.1 

9.4     34.25 

27.4   • 

10.7 

14.22 

24.5 

10.9 

28.67 

25.4 

10. 1 

10.48 

63.2 

10.4     26.52 

59.4 

10.4     33.52 

27.7 

11.7 

15.24 

24.7 

11.9 

29.00 

25-1 

II. I 

9.99 

63.0 

1 1.4     26.21 

59.6 

11.4     32.74 

28.0 

12.7 

16.29 

24.9 

12.9 

29.35 

24.8 

12.1 

9.49 

62.7 

12.4     25.87 

59.8 

12.4     31-89 

28.3 

,   13.7 

17  33 

25.1 

13.9 

29.73 

24.5 

13.1 

9.00 

62.4 

13.4  ,25-51 

60.0 

13-4     30.97 

28.6 

14.7 

18.34 

25.4 

14.9 

30.13 

24.2 

14. 1 

8.53 

62.0 

14.4     25.13 

60.2 

14.4     29.96 

28.9 

15.7 

19.31 

25.6 

15.9 

30.54 

24.0 

15.1 

8.10 

61.7 

15.4     24.74 

60.4 

15.4     38.88 

29.2 

16.7     20.21 

1 

2.5.9 

16.9 

30.97 

23.8 

16. 1 

7.71 

61.3 

16.4  ,  24.35 

60.6 

16.4     27.76 

29.5 

17.7 !  21.04 

26.2 

17.9 

31.40 

23.6 

17.1 

7.37 

61.0 

17.3     23.96 

60.7 

17.4     26.63 

29.8 

18.7 1 21.82 

26.5 

18.9 

31.81 

23-4 

18. 1 

7.07 

60.6 

18.3     23.58 

60.8 

18.4     25.52 

30.0 

19.6 

22.56 

26.7 

19.9 

32.21 

23.2 

19. 1 

6.79 

60,3 

19.3     23.21 

61.0 

19.4  '  24.44 

30.2 

20.6 

23.30 

27.0 

20.9 

32.60 

23.0 

20.1 

6.52  ' 

60.0 

20.3     22.86 

61.. 

20.4     23.39 

30.4 

21.6  ,  24.08 

27.2 

21.9 

32.98 

22.8 
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6.23 

59.7 

21.3  22.51 

61.2 

21.4     22.39 

30.6 

22.6 

24.88 
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22.9 

33.35 

22.6 

22.1 

5.92 
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28.0 

24.9 
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22.1 

24.1 

5.21 

58.8 

24.3   21.46 

61.7 

24.4     19.43 

31.3 

25.6 

27.55 

28.2 

25.9 

34-53 

21.9 

25.1 
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25.3    21.08 
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31.6 

26.6 
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26.9 
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27.1 

4.07 
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30.30 

29.1 

28.9 
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21.0 

29.1 
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32.6 
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29.8 
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20.8 

30.1 

3.16 

56.7 

30.3   18.93 

62.5 

30.4     12.12 

32.8 

31.6 

32.57 

30.1 

31.8 
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2.95 

56.3 

31.3  j  18.50 

62.6 
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32.6 

i 

33.20 

30.5 

32.8 
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20.5 

32.1 
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! 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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I  27 

!  +88  49 

Sept. 

658 

+87  11 

Sept. 
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I.I 
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2.6 
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38.34 
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55.6 
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2.7 
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33.3 

3.6 

34.40 

31.1 
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20.2 

3-1 
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37.0 

21.8 

47.45 

17-7 

21.0 
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37-3 

22.8 
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17.6 
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59.65 

47.8 

23.2 

8.96 

3-8 

23.3     40.61 

36.6 

24.6 

47.04 

38.1 

24.8 

49.08 

17-3 

24.0 

59.55 

47.4 

24.2 

8.49 

3-8 

24.3 ;  39.09 

36.8 

i  25.5 

47-55 

38.5 

25.8 

49.65 

17.2 

24.9 
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CIRCUMPOLAR   STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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1 

h  m 

0      » 

1    h   m 

0      , 

h  m 

e        » 

h   m 

0      ' 

h  m 

e        t 

Oct.    ;    I  27 

-h88  49 

Oct.    ;    6  58 

i 

-1-87  II 

Oct. 

12  14 

-1-88  II 

Oct.     18    0 

-1.8636 

Oct. 

19    9 

+89     0 

8 

1.5    49.38 

40.8 

s 
1.8    52.90 

17.0 

1.9 

s 
0.04 

44.2 

s 
1.2      65.34 

63.5 

1.3 

88!  34 

37.3 

2.5    49.65 

41.2 

2.8    53.3S 

17.0 

2.9 

0.09 

43.8 

2.2 

64.96 

63.4 

2.3 

86.98 

37.4 

3-5    49.97 

41.5 

3.8    53.86 

16.9 

3.9 

0.12 

43.5 

3.2 

64.57 

63.4 

3.3 

85.65 

37-4 

4.5     50.32 

1 

41.9 

4.8     54.35 

16.8 

4.9 

0.14 

43.1 

4.2 

64.17 

63.3 

4.3 

84.31 

37.5 

5.5    50.70 

42.2 

5.8    54.85 

16.8 

5.9 

0.15 

42.7 

5.2      63.76 

63.3 

5.3 

82.94 

37.6 

6.5 ;  51.09 

42.6 

6.8  ,  55.38 

16.7 

6.9 

0.18 

42.3 

6.2    63.34 

63.3 

6.3 

81.53 

37-7 

7.5  51.46 

43.0 

7.7  1  55-93 

16.6 

7.9 

0.23 

41.9 

7.2 

62.90 

63.2 

7.3 

80.03 

37.8 

8.5 

51.79 

43.4 

8.7 ;  56.49 

16.6 

8.9 

0.33 

41.4 

8.2 

62.44 

63.2 

8.3 

78.47 

37.8 

9-5 

52.06 

43.8 

9.7    57.07 

16.5 

9.9 

0.47 

41.0 

9.2 

61.98 

63.1 

9.3 

76.87 

37.9 

10.5 

52.26 

44.2 

10.7  ,  57.65 

16.5 

10.9 

0.67 

40.6 

10.2 

61.52 

63.0 

10.3 

75.24 

37.9 

".5    52.37 

44.6 

II. 7    58.22 

16.5 

II.9 

0.91 

40.2 

II. 2      61.08 

62.9 

II.3 

73.62 

37.9 

12.5 

52.44 

45.0 

12.7    58.77 

16.6 

12.9 

1.15 

39.8 

12.2   ,  60.64 

62.8 

12.3 

72.03 

37.9 

13.5 

52.46 

45.4 

1 
13.7  ,  59.31 

i6.6 

13.9 

1.40 

39-4 

13.2      60.22 

62.6 

13.2 

70.49 

37.9 

M-5 

52.48 

45.8 

14.7    59.83 

16.7 

14.9 

1.65 

39.1 

14.2  ;  59.83 

62.5 

14.2 

69.01 

37.9 

15.5 

52.53 

46.2 

15.7    60.33 

16.7 

15.9 

1.88 

38.7 

15.2   1  59.44 

62.4 

15.2 

67.60 

37-9 

16.5 

52.61 

46.5 

16.7    60.82 

16.7 

16.9 

2.07 

38.4 

16.2   1  59.06 

62.2 

16.2 

66.22 

37.8 

i 
17.5  52.73 

46.9 

17.7    61.32 

16.7 

17.9 

2.24 

38.0 

17.2    '  58.68 

62.1 

17.2 

64.84 

37.8 

18.5 

52.89 

47.2 

18.7    61.83 

16.7 

18.9 

2.39 

37.7 

18.2 

58.29 

62.0 

18.2 

63.44 

37.9 

19.5 

53.07 

47.6 

19.7    62.36 

16.7 

19.9 

2.55 

37.3 

19.2 

57.88 

61.9 

19.2 

62.00 

37.9 

20.5 

53.24 

48.0 

20.7    62.91 

16.7 

20.9 

2.72 

36.9 

20.2 

57.46 

61.8 

20.2 

60.51 

37.9 

21.5 

53.39 

48.4 

21.7    63.48 

16.7 

21.9 

2.93 

36.5 

21.2 

57.03 

61.7 

21.2      58.96 

37.9 

22.5 

53.49 

48.8 

22.7    64.06 

16.7 

22.9 

3.18 

36.1 

22.2    ,  56.59 

61.6 

22.2      57.35 

37-9 

23.5 

53.52 

49-3 

23.7    64.65 

16.8 

23.9 

3.48 

35.7 

23.2 

56.14 

61.5 
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37.9 

24.5 

53.47 

49.7 

24.7    65.23 

16.9 

24.9 

3.83 

35.3 

24.2 

55.70 

61.3 
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1 
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25.5 

53.36 

50.1 

25.7    65.79 

17.0 

25.9 

4.21 

35.0 

25.2 

55.28 

61. 1 

25.2   1  52.46 

37.8 

26.5 

53.19 

50.5 

26.7    66.34 

17.1 

26.9 

4.61 

34.6 

26.2 ;  54.88 

60.9 

26.2      50.90 

37-7 

27.5 

52.98 

50.9 

27.7    66.85 

17.2 

27.9 

5.01 

34-3 

27.2 

54.50 

60.7 

27.2    ^  49.41 

37.6 

28.5 

52.78 

51.3 

28.7    67.33 

17.3 

28.9 

5.40 

33.9 

28.2 

54.14 

60.5 

28.2 

47.99 

37.5 

29.5 

52.60 

51.6 

29.7    67.80- 

17.4 

29.9 

5.75 

33.6 

29.1 

53.80 

60.3 

29.2 

46.63 

37-4 

30.5 

52.44 

•  52.0 

30.7    68.26 

17.4 

30.9 

6.07 

33.3 

30.1 

53.47 

60.1 

30.2 

45.31 

37.4 

31.5 

52.33 

52.3 

31.7    68.74 

17.5 

31.9 

6.37 

33.0 

31.1     53-13 

59-9 

31.2 

44.02 

37.3 

32.4 

52.25 

52.6 

32.7    69.21 

17.6 

32.9 

6.67 

32.6 

32.1  1  52.79 

1 

59.8 

32.2 

42.71 

37.2 

i 

I9I0- 


-21 
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NOVEMBER,  1910. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 


CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursae  Min. 
{Polaris). 

Mean 
Solar 
Date. 

51  Cephei 
(Hev.). 

Mean 
Solar 
Date. 

6  Ursae  Min. 
(B.). 

Mean 
Solar 
Date. 

d  Ursae  Min. 

Mean 
Solar 
Date. 

A  Ursae  Min. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

h    m 

0     # 

h    m 

0     » 

h    vti 

0     * 

h    m 

0     . 

h    m 

0     » 

Nov. 

I  27 

+88  49 

Nov. 

659 

-J-87  II 

Nov. 

12  14 

-H8811 

Nov. 

18    0 

-^86  36 

Nov. 

19    9 

-t-89    0 

1.4 

8 
52.25 

52.6 

1.7 

s 
9.21 

17.6 

1.9 

8 
6.67 

32.6 

I.I 

8 

52.79 

59.8 

1.2 

42.71 

37.2 

2.4 

52.19 

53.0 

2.7 

9.70 

17.6 

2.9 

6.97 

32.3 

2.1 

52.43 

59.6 

2.2 

41.36 

37.2 

3.4 

52.12 

53.4 

3.7 

Z0.2I 

17.7 

3.9 

7.28 

31.9 

3.1 

52.06 

59-4 

3.2 

39-95 

37.1 

4.4 

52.01 

53.8 

4.7 

10.75 

17.8 

4.9 

7.64 

31.5 

4.1 

51.68 

59.3 

4.2 

38.49 

37-1 

5.4 

51.84 

54-2 

5-7 

11.29 

17.9 

5-9 

8.05 

31.1 

5.1 

51.28 

59.1 

5.2 

36.99 

37.0 

6.4 

51-61 

54.6 

6.7 

11.83 

18.0 

6.9 

8.50 

3a8 

6.1 

50.90 

58.9 

6.2 

35.46 

36.9 

7.4 

51-30 

55.0 

7.7 

12.37 

l8.2 

7.9 

8.99 

30.4 

7.1 

50.53 

58.6 

7.2 

33.92 

36.8 

8.4 

50-93 

55.4 

8.7 

12.89 

18,3 

8.9 

9.51 

30.1 

8.1 

50.17 

58.4 

8.2 

32.43 

36.6 

9-4 

50.51 

55.8 

9.7 

13.38 

18.5 

9.9 

10.03 

29.8 

9.1 

49.82 

58.1 

9.2 

31.00 

36.5 

ia4 

50.06 

56.1 

10.7 

13.85 

18.7 

10.9 

10.55 

29.5 

lai 

49.50 

57.8 

10.2 

29.63 

36.3 

11.4 

49.63 

56.5 

11.6 

14.30 

18.9 

11.9 

11.06 

29.2 

11. 1 

49.20 

57.6 

11.2 

28.32 

36.1 

12.4 

49.23 

56.8 

12.6 

14.74 

19.0 

12.9 

11.53 

28.9 

12.x 

48.92 

57.3 

12.2 

27.07 

36.0 

13.4 

48.87 

57-1 

13.6 

15.17 

19.2 

13-9 

11.97 

28.6 

13.1 

48.63 

57.1 

13.2 

25.86 

35-8 

14.4 

48.54 

57.4 

14.6 

15.61 

19-3 

14.9 

12.39 

28.4 

14.1 

48.34 

56.8 

14.2 

24.64 

35-7 

15.4 

48.25 

57.8 

15.6 

16.06 

19.4 

15.9 

12.81 

28.1 

15.1 

48.04 

56.6 

15.2 

23.40 

35.5 

16.4 

47.98 

58.1 

16.6 

16.53 

19.6 

16.9 

13.24 

27.8 

16. 1 

47.72 

56.4 

16.2 

22.13 

35.4 

17.4 

47.68 

58.5 

17.6 

17.01 

19.7 

17.9 

13.70 

275 

17.1 

47.40 

56.2 

17. 1 

20.80 

35.3 

18.4 

47.33 

58.8 

18.6 

17.50 

19.8 

18.9 

14.19 

27.2 

18. 1 

47.06 

56.0 

18.1 

19.42 

35-2 

19.4 

46.92 

59.2 

19.6 

18.01 

20.0 

19.8 

14.72 

26.9 

19. 1 

46.72 

55-7 

19.1 

18.01 

35.0 

20.4 

46.44 

59.6 

20.6 

18.51 

20.2 

20.8 

15.31 

26.6 

20.1 

46.39 

55-4 

20.1 

16.59 

34.8 

21.4 

45.89 

60.0 

21.6 

18.99 

20.4 

21.8 

15-93 

26.3 

21.1 

46.07 

55-1 

21. 1 

I5>20 

34.6 

22.4 

45.28 

60.3 

22.6 

19.45 

20.7 

22.8 

16.57 

26.0 

22.1 

45-77 

54.8 

22.1 

13.86 

34-4 

23.4 

44.62 

60.7 

23.6 

19.88 

20.9 

23.8 

17.21 

257 

23.1 

45.50 

54-5 

23.1 

12.59 

34.2 

24.4 

43.96 

61.0 

24.6 

20.28 

2I.I 

24.8 

17.84 

25.5 

24.1 

45.26 

54.2 

24.1 

11.42 

34.0 

25.4 

43.31 

61.3 

25.6 

20.65 

21.4 

25.8 

18.45 

25.3 

25.1 

45.04 

53.9 

25.1 

10.33 

33.7 

26.4 

42.68 

61.6 

26.6 

21.01 

21.6 

26.8 

19.02 

25.1 

26.1 

44.83 

53.6 

26.1 

9.28 

33.5 

27.4 

42.11 

61.8 

27.6 

21.37 

21.8 

27.8 

19.57 

24.8 

27.1 

44-63 

53.3 

27.1 

8.27 

33.3 

28.4 

41.56 

62.1 

28.6 

21.73 

22.0 

28.8 

20.10 

24.6 

28.1 

44.42 

53.0 

28.1 

7.27 

33.1 

29.4 

41.04 

62.4 

29.6 

22.10 

22.2 

29.8 

20.62 

24.4 

29.1 

44.20 

52.7 

29.1 

6.26 

32.9 

30.4 

40.52 

62.7 

30.6 

22.49 

22.3 

30.8 

21.15 

24.1 

30.1 

43-97 

52.5 

30.1 

5.20 

32.7 

31.4     39.98 

63.0 

31.6 

22.88 

22.5 

31.8 

21.71 

23.8 

31.1 

43.73 

52.2 

3I.I 

4.10 

32.5 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Urss  Min. 

{Polaris). 

Mean 
Solar 

51  Cephei 

(Hbv.). 

Mean 
Solar 

6  Ursa  Min. 
(B.). 

Mean 
Solar 
Date. 

rJUreaeMin. 

Mean 
Solar 
Date. 

^  Ursa  Min. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

h  m 

0      < 

h    m 

0      > 

h    m 

e       t 

h    m 

0     » 

h    m 

e        f 

Dec. 

127 

+8850 

Dec. 

659 

+87  II 

Dec. 

12  14 

+88  II 

Dec. 

18    0 

+8636 

Dec. 

19    8 

+89     0 

1.4 

s 
39-98 

3.0 

1.6 

8 

22.88 

22.5 

1.8 

s 
21.71 

23.8 

I.I 

s 
43-73 

n 
52.2 

I.I 

s 
64.10 

ft 
32.5 

2-4 

39.39 

3.3 

2.6 

23.29 

22.8 

2.8 

22.32 

23.6 

2.1 

43.49 

51.9 

2.1 

62.95 

32.3 

3.4 

38.74 

3.6 

3.6 

23.71 

23.0 

3-8 

22.97 

23.3 

3.0 

43.25 

51.6 

3.1 

61.78 

32.1 

4-4 

38.02 

4.0 

4.6 

24.12 

23.3 

4.8 

23.66 

23.1 

4.0 

43.01 

51.3 

4.1 

60.62 

31.9 

5.4 

37.22 

4.3 

5.6 

24.51 

23.5 

5.8 

24.39 

22.9 

5.0 

42.79 

50.9 

5.1 

59.49 

3X.6 

6.4 

36.38 

4.6 

6.6 

24-87 

23.8 

6.8 

25.13 

22.7 

6.0 

42.59 

50.6 

6.1 

58.42 

31.3 

7-3 

35.51 

4.8 

7.6 

25.20 

24.1 

7.8 

25.86 

22.5 

7.0 

42.42 

50.2 

7-1 

57.42 

31.0 

8.3 

34.64 

5.1 

8.6 

25.52 

24.4 

8.8 

26.58 

22.4 

8.0 

42.27 

49-8 

8.1 

56.50 

30.7 

• 
9.3 

33.80 

5-3 

9.6 

25.81 

24.7 

9.8 

27.26 

22.2 

9.0 

42.13 

49.5 

9.1 

55.64 

30.4 

10.3 

33.00 

5.6 

10.6 

26.09 

25.0 

10.8 

27.90 

22.1 

10.0 

42.00 

49.2 

10. 1 

54.83 

30.2 

II-3 

32.24 

5.8 

11.6 

26.37 

25.2 

11.8 

28.52 

21.9 

II.O 

41.87 

48.9 

ii.i 

54.05 

29.9 

12.3 

31-52 

6.0 

12.6 

26.66 

25.5 

12.8 

29.12 

21.8 

12.0 

41-74 

48.6 

12.1 

53.28 

29.6 

13.3 

30.82 

6.2 

13.6 

26.95 

25.7 

13.8 

29.72 

21.6 

13.0 

41.60 

48.3 

13.1 

52.48 

29.4 

14.3 

30.13 

6.5 

14.6 

27.26 

25.9 

14.8 

30.34 

21.5 

14.0 

41.44 

48.0 

14. 1 

51.63 

29.2 

15.3 

29.41 

6.8 

15.6 

27.60 

26.2 

15.8 

30.99 

21.3 

15.0 

41.28 

47-7 

15.1 

50.73 

28.9 

16.3 

28.63 

7.0 

16.6 

27-93' 

26.4 

16.8 

31.67 

21. 1 

16.0 

4i.li 

47.3 

16. 1 

49.80 

28.7 

17-3 

27.78 

7-3 

17.6 

28.25 

26.7 

17.8 

32.40 

21.0 

17.0 

40.95 

47.0 

17.1 

48.86 

28.4 

18.3 

26.86 

7.5 

18.6 

28.56 

27.0 

18.8 

33.17 

20.8 

18.0 

40.80 

46.6 

18. 1 

47-95 

28.1 

19.3 

25.89 

7.8 

19.5 

28.85 

27.4 

19.8 

33.96 

20.7 

19.0 

40.67 

46.3 

19. 1 

47.09 

'  27.8 

20.3 

24.87 

8.0 

20.5 

29.12 

27.7 

20.8 

34.75 

20.6 

20.0 

40.56 

45.9 

20.1 

46.30 

27.5 

21.3 

2383 

8.2 

21.5 

29-34 

28.0 

21.8 

35.53 

20.5 

21.0 

40.48 

45.5 

21.0 

45-60 

27.1 

22.3 

22.8l 

8.4 

22.5 

29.53 

28.4 

22.8 

36.29 

20.4 

22.0 

40.43 

45.1 

22.0 

44-99 

26.8 

23-3 

21.82 

8.5 

23.5 

29.70 

28.7 

23.8 

37.01 

20.4 

22.9 

40.40 

44.8 

23.0 

44.4^ 

26.4 

24-3 

20.85 

8.7 

24.5 

29.87 

29.0 

24.8 

37.70 

20.3 

23-9 

40.38 

44.4 

24.0 

43.98 

26.1 

25-3 

19.93 

8.8 

25-5 

30.03 

29.3 

25.7 

38.36 

20.2 

24.9 

40.36 

44.1 

25.0 

43-53 

25.8 

26.3 

19.05 

9.0 

26.5 

30.20 

29.5 

26.7 

39.00 

20.2 

25.9 

40.34 

43.8 

26.0 

43-08 

25.5 

27.3 

18.20 

9.1 

27.5 

30.38 

29.8 

27.7 

39.64 

20.1 

26.9 

40.30 

43.5 

27.0 

42.60 

25-3 

28.3 

17-34 

9.3 

28.5 

30.57 

30.1 

28.7 

40.29 

20.0 

27.9 

40.25 

43.2 

28.0 

42.09 

25.0 

293 

16.45 

9.4 

29,5 

30.77 

30.4 

29.7 

40.98 

19.9 

28.9 

40.20 

42.8 

29.0 

41-53 

24.7 

30-3 

15.51 

9.6 

30.5 

30.97 

30.7 

30.7 

41.71 

19.8 

29.9 

40.14 

42.5 

30.0 

40.95 

24.4 

31-3 

14.51 

9.8 

31-5 

31.17 

3I-0 

31.7 

42.48 

19.7 

30.9 

40.10 

42.2 

31.0 

40.37 

24.1 

32.3 

13.44 

10.0 

32.5 

31.35 

31.3 

32.7 

43.27 

19.7 

31.9 

40.06 

41.8 

32.0 

39.82 

23.8 

[Eph  10] 
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FIXED  STARS,  1910. 


(CONSTANTS  OF  STRUVB  AND  PETERS.) 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

33 

Piscium. 

a  Andromedae. 

ii  Cassiopeiae. 

22  Andromeda.              {Jt^Tbl^ 

Solar 
Date. 

. 

II 

' 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

S<nak. 

North. 

North, 

m 

North. 

North.    ' 

h 

m 

e        ' 

h 

m 

• 

h 

m 

0       > 

h 

0      » 

h 

in 

0 

0 

0 

_  612 

O' 

3 

+2835 

0 

4 

+5838 

0 

5 

+45  34 

0 

8 

+1440, 

Jan.    0.2 

8 
42.64 

49-3 

8 
42.70 

39-3 

8 
20.48 

82.8 

s 
36.93 

24.7    , 

s 
34.83 

57.6    . 

I0.2 

42.54 

.10 

49.8*^' 

42.57 

.13 

38.4°-' 

20.16 

.3a 

82.1"' 

36.73 

.20 

0.8 
23.9 

34.72 

.11 

56.8^" 

20. 2 

42.45 

.09 

50.3^' 

42.44 

•13 

I.I 

37-3 

19.86 

.30 

».a 
80.9 

36.53 

.20 

22.6'-^ 

34-61 

.11 

55-9  r 

.06 

-.   0.3 

.12 

1.4 

.28 

1.7 

.18 

1.6 

.10 

1.0 

30.2 

42.37 

50.6 

42.32 

35-9 

19.58 

79.2 

36.35 

21.0 

34.51 

54-9 

.07 

0.1 

.10 

1.5 

.24 

2.1 

.15 

1.9 

.08 

1.0 

Feb.   9-1 

42.30 

50.7 

42.22 

34.4     ' 

19.34 

77.1 

36.20 

19. 1 

34-43 

53.9 

.04 

0.0 

.08 

X.6 

.19 

2.4 

.t2 

2.Z 

.06 

1.0 

19. 1 

42.26 

50.7 

42.14 

32.8 

19.15 

74-7    ^ 

36.08 

17.0 

34.37 

52.9 

.03 

0.2 

.04 

Z.6 

.14 

2.6 

.08 

«  a.2 

.03 

0.9 

Mar.   I.I 

42.24 

50.5 

42.10 

31.2 

I9.OX 

72.1 

36.00 

14.8 

34-34 

5^-°  .  K 

.01 

0.5 

.01 

X.5 

.06 

a.7 

.03 

a-3 

.01 

0.8 

II.O 

42.25 

50,0 

42.09 

29.7 

18.95 

69.4   ; 

35.97 

12.5 

34-33 

51.2 

1 

21.0 

42.29 

.04 

0.7 

49-3 

42.13 

.04 

28.3'-* 

18.96 

.01 

66.8^-' 

35-99 

.02 

2.2 
10.3 

34-37 

.04 

,  0.6  . 
50.6 

.08 

«     0.9 

.08 

1.2 

.09 

2.6 

.08 

a.o 

.07 

0.3 

31.0 

42.37 

48.4 

42.21 

27.1 

19.05 

64.2 

36.07 

8.3 

34-44 

50.3 

.12 

t.i 

.12 

0.9 

.17 

a.3 

.14 

1.7 

.It 

0.1 

Apr.  10.0 

42.49 

47.3 

42.33 

26.2 

19.22 

61.9 

36.21 

6.6 

34-56 

50.2 

19.9 

42.65 

.16 

45.9": 

42.50 

.17 

25.7"' 

19.46 

.a4 

60.0  '•» 

36.40 

.19 

5.2"* 

34.71 

.15 

0.2 
50.4 

29.9 

42.85 

.M 

1.6 
44-3     „ 

42.72 

.22 

0.2 
25.5 

19.78 

.3a 

58.5  ••' 

36.65 

•as 

I.O 

4.2     ^ 

34-91 

.20 

0.5 
50-9. 

May   9-9 

43-09 

.24 

1*8 
42.5 

42.98 

.26 

0.2 
25.7     , 

20.16 

.38 

I.I 
57-4     , 

36.95 

.30 

,  0.6 
3-6 

35.15 

.24 

51.8  ^'« 

.26 

2.0 

.29 

^      0.6 

.43 

^  «  0.6 

.35 

O.Z 

.27 

I.I 

19.9 

43.35 

40.5 

43.27 

26.3 

20.59 

56.8 

37-30 

3.5 

35.42 

52.9 

.29 

2.0 

.31 

1.0 

.47 

o.t 

.37 

0.4 

.29 

X.4 

29.8 

43.64 

38.5, 

43.58 

27.3 

21.06 

56.7 

37.67 

3.9 

35.71 

54.3      , 

jjune   8.8 

43-95 

.31 

2.1 

36.4 

43.92 

-34 

28.6  "3 

21.55 

.49 

57.2°-^ 

38.06 

.39 

4.8"' 

36.02 

•31 

56.0  -7 

18.8 

44-27 

.3a 

2.1 

34.3 

4427 

.35 

30.3^-^ 

22.06 

•51 

58.2'- 

38.46 

.40 

6.1  "3 

36.34 

.3a 

1.9 
57.9 

I           28.7 

44.59 

.32 

2.1 
32.2 

44.62 

.35 

2.0 
32.3 

22.57 

•51 

59.7^-^ 

38.87 

.41 

7-8'-^ 

36.67 

.33 

2.1 
60.0 

ijuly    8.7 

44.91 

.32 

2.0 
30.2 

44.96 

•34 

2.1 
34.4 

23.06 

.49 

61.6  '-^ 

39-27 

.40 

2.1 
9.9 

36.99 

.3a 

62.,  ••■ 

.30 

Z.8 

.3a 

a.4 

.46 

a.4 

.37 

a.4 

.31 

«.! 

18.7 

45.21 

28.4 

45.28 

36.8 

23.52 

64.0 

39.64 

12.3     ^ 

37.30 

64.3 

28.7 

45.49 

.28 

26.8  "' 

45.58 

.30 

39.3"' 

23.95 

.43 

66.7'-' 

39.99 

.35 

2.6 
14.9 

37.59 

.29 

66.5" 

Aug.   7.6 

45.75 

.26 

25.4'-^ 

45.85 

.27 

41.8'-' 

24.33 

.38 

69.7^-° 

40.30 

.31 

17.8"' 

37.85 

.26 

68.7" 

17.6 

45.97 

.22 

1.2 

46.08 

.23 

2.6 

44.4 

24.66 

.33 

3.a 
72.9 

40.56 

.26 

20.8  ^-^ 

38.07 

.22 

2.0 

70.7 

27.6 

46.16 

.19 

0.9 

23-3     \ 

46.27 

.19 

46.9"' 

24.93 

.a7 

76.2'-' 

40.78 

.22 

3.t 

23.9 

38.26 

.19 

72.6  '•' 

.»5 

0.6 

.t6 

2.4 

•20 

3.4 

.18 

3.0 

.16 

I.g 

Sept.  6.6 

46.31 

^^•7  ^  , 

46.43 

49-3 

25.13 

79.6 

40.96 

26.9 

38.42 

74-4 

16.5 

46.42 

.11 

0*3 
22.4 

46.54 

.11 

51.6'-^ 

25.27 

.14 

83.1^' 

41.08 

.12 

3.0 
29.9 

38.53 

.11 

75-9-' 

26.5 

46.49 

.07 

0.1 
22.3 

46.61 

.07 

2.1 
53.7 

25-35 

.08 

86.5^^ 

41.16 

.08 

32.9^-! 

38.61 

.08 

77-2  '■' 

Oct.    6.5 

46.52 

.03 

0.2 
22.5 

46.65 

.04 

55.6 '•» 

25-37 

.02 

89.8^-; 

41.19 

.03 

2.8 
35.7 

38.65 

.04 

78.3'- 

16.5 

46.52 

.00 

22.8°-^ 

46.65 

.00 

57.3-' 

25-33 

.04 

92.9  ^\ 

41.17 

.02 

38.2'" 

38.66 

.01 

79.*'^' 

.02 

0.5 

.04 

"•4 

.zo 

2.8 

.05 

a.3 

.02 

<»-7 

26.4 

46.50 

23.3      , 

46.61 

58.7 

25.23 

95.7 

41.12 

40.5 

38.64 

79-9 

|Nov.    5-4 

46.45 

.05 

0.6 
23.9 

46.55 

.06 

59.8- 

25.08 

.»5 

98.2^-5 

41.03 

.09 

2.0 
42.5     ^ 

38.60 

.04 

80.3  *♦ 

1           15.4 

46.38 

.07 

24.6'^ 

46.47 

.08 

60.7  °-» 

24.89 

.19 

2.2 

100.4 

40.91 

.12 

1.6 
44.1 

38.53 

.07 

80.5  "^^ 

1 

25.3 

46.29 

.09 

0.8 
25.4      , 

46.37 

.10 

6,.2°-' 

24.65 

.24 

1-7 
I02.I 

40.76 

.'5 

1.2 

45-3     „ 

38.45 

.08 

80.6  *• 

Dec.    5-3 

46.20 

.09 

26.1"^ 

46.25 

.12 

61.4" 

24.38 

.a7 

Z.2 

103.3 

40.59 

.»7 

^     0.8 
46.1 

38.36 

.09 

80.4" 

.10 

0.7 

.12 

0.1 

.a9 

0.7 

.19 

0.4 

.11 

0.4 

15-3 

46.10 

26.8 

46.13 

61.3 

24.09 

104.0 

40.4a 

46.5 

38.25 

80.0 

.zo 

0.7 

.>4 

0>4 

.30 

0.2 

.20 

^     0.1 

.11 

0.6 

25.3 

46.00 

27.5      ' 

45-99 

60.9      * 

23-79 

104.2 

40.20 

46.4 

38.14 

79.4 

;       35.2 

1 

45.90 

.zo 

0      0'6 
28.1 

45.86 

.13 

60.2"^ 

23.47 

.3a 

103.8  **** 

40.00 

.20 

0.3 
45.9 

38.03 

.11 

78.7-^ 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Dat«. 


Jan.    0.2 

I0.2 
20.  2 

302 

Feb.   9.1 

19. 1 
Mar.  I.I 
1 1. 1 
21.0 
31.0 

Apr.  10.0 
j  19.9 

j  «9-9 

{  May  9-9 
19.9 

29.8 
June  8.8 
18.8 
28.8 
July    8.7 

18.7 
28.7 
Aug.  7«6 
17.6 
27.6 

Sept.  6.6 
16.5 
26.5 

Oct.  6.5 
16.5 

26.4 
Nov.  5-4 
15-4 
25-3 
Dec.    5-3 

15.3 
25-3 
35-2 


a  Andromedae. 


Right 
Ascension. 


Declina- 
tion 
North. 


h    m 
013 


1+36  16 


I 


36.09 
35-93 
35.77 
35.62 

35-49 

35.39 
35.33 
35.30 
35.32 
35.39 

35.51 
35-68 

35.90 
36.16 

36.47 

36.80 
37.15 
37.52 
37.89 
38.25 

38.59 
38.91 
39.20 
39.46 
39.67 

39.84 
39.97 
40.06 
40.10 
40.11 

40.08 
40.02 

39.93 
39.82 

39.69 

39.55 
39-40 
39-24 


73-7  ,, 
7°-7  ,8 


68.9 
67.0"' 
65.1  '-^ 

61.8 

1.3 


60.5 

59-5 
58.9 

'«< 

58.9, 


0.6 


59-6 
•"  60.6^" 

.37  -  i.f 

60.0 
.34 


2.3 


68.: 
70A 

73.: 
76.  J 

79.< 

81.7, 

84.3 

86.8 


a.  5 


2.8 
2.7 


.15  , 
.16  1 


89. 
91. 

93.1, 
94.7  ^ 
96,0 

I   96.9  I 
97-4^ 

97.6^ 

97.4) 
96.8 


2.5 
2.3 


1.9 


I  Ceti. 


Right      \  Declina- 
Ascension. ,      tion 

S9Mtk. 


h     m 

o  14 


49-55 
49.44 
49-34 
49-25 
49.17 

49.12 
49.08 
49.08 
49.11 
49.18 


-919 


32-5  „  < 
0.5 

..o  33.0^3 
.09,33-3^, 
.08  I  33-5^, 
.05     33.5^., 


33.3 
32.9 
32.3' 


ow9 
.07  I 


30.3 


1-3 


49.62  I  25.7 

49.84       .  23.8^' 

.30  2.x 

50.10  21.7 


50.38 
50.69 
51.01 

51-33 
51.65 

51.96 
52.25 
52.52 
52.75 
52.95 

53." 
53.23 
53.32 
53.37 
53.39 

53-37 
53.33 
53-27 
53.19 
53.10 

53.00 
52.90 
52.79 


■31 
.32 
.32 
.32  I 

.31! 

.29 
.27 
.23 


19.6 

2.2 

17.4 

2.2 

15-2 

2.1 

I3.I 

i.g 

II. 2 

1.8 

9-4 

T.6 

7.8 

6.S 

1.3 

I.O 

5.5 

O.B 

4-7 

0.4 

4.1, 
4.6  _ 

5-' 


5.8 

6.6 

( 

7.4^ 
8.3^ 
9.1 


a8 


9.9 
10.6 


0.7 


44  Piscium. 


Right 
Ascension 


Declina- 
tion 
North. 


h     m 
020 


46.29 
46.18 
46.08 
45.99 
45.91 


'+    126 


45.85 
45.81 
45.80 
45.82 
45.88 

45.98 
46.12 
46.30 
46.52 
46.78 

47.06 
47.36 
47.67 
47-99 
48.31 

48.62 
48.91 
49.17 
49.40 
49.60 

49-77 
49.90 

49.99 
50.04 
50.07 

50.06 
50.03 
49.98 
49.91 
49.82 

49.73 
49.63 
4952 


.09 
.08 
.06 

.04 
.01 
.02 
.06 
.zo 

.14 

.18' 

•22 ; 
.26 


21.4 
20.8 


0.6 
0.6 


19.7 


0-5 


19.4, 

19.2 
I  19.2 
:  19-4 1 

19.9 

2a6 

21.5; 

22.7 
24.2 
25.8' 


0.7 


27.7 
29.6 

31.7! 
33.8' 
35.8; 

37.8^ 
39.7  ' 
41.4  ^ 

42.9] 
44.2 


1.9 


46.1 

■°»  46.6*' 
•^  46.9°-^ 

>03  0.1 

47.0 
.01  ,  0.1 

46.9 

.03        .      0.2 

46.7 

"^  46.3:; 


.07 

.09  i 

45.2 
.09,  ^^  0.6 


44.6^ 

43-9 
43.3 


0.6 


/3  Hydri. 


Right      ;  Declina- 
Ascension.        tion 
.     South, 


h     m 

o  20 


8 
62.06 
61.19 
60.38 

59-65 
59.02 


0.87 
0.81 

0.731 
0.63 
0.51  ' 


-77  45 

66.0 
64.9 


58.51 

58.14 
57.90^ 
57.82  ^ 
57.89  ^ 

58.12 
58.50 
59.04  ^ 
59.72  ^ 
60.52 

61.43 
62.44 

63-51 
64.62 

65-74  \ 

66.85 
67.91 
68.89 
69.76 
70.50 

71.08 

71.49 
71.72 

71.75 
71.60 

71.26 
70.77  * 
70.13 
69.38 
68.55 

67.67 
66.76 
65.87 


0.24 


a  38 
0.54 


0.91 


1.07 


63.2 
6i.o ' 
58.3; 

55.2, 
51.8; 
48.2 

44-4 
40.5- 

36.6 
32.8; 
29.2  ' 

25.9; 
22.8  " 


0.98 

0.87 


0.58 


0.03 
0.15 


0.34 


0.64 
0-75 
0.83 
0.88 


0.91 
0.89 


1.7 


3.8 


2.7 


17.9 

16.2 

1 
15-0 

14.4 


0.6 


14.3 

15-9 '"' 


^7-5. 
19.5 


1.6 


2.5 


0.41 1 


24.7 
27.6  ' 

30.7 
33.7 


2.7 


3.0 


36.5^ 

39.0^ 
41.2^ 
42.9^ 
44.0^ 


1.7 


44.6^ 

44-5^ 
43-8 


12  Ceti. 


Right 

Ascension. 


h     m 
025 

8 

25.68 
25.40    ^ 


25-34 
25.29 
25.28 

25.30 
25.36 

25.45 
25.59 
25.76 

25.98 
26.23 

26.50 
26.80 
27.12 
27.44 
27.76 

28.07 
28.36 
28.63 
28.87 
29.07 

29.24 
29.38 
29.47 
29.53 
29.56 

29.56 

29-53 
29.48 
29.41 
29.32 

29.23 
29.13 
29.03 


Declina- 
tion 
South. 


4  26 


0.6 


.02 
.06 
.09 

•14 

.17 
.22 
.25 

.27 

.30 
.32 
.32 
.32 
.31 

.29' 

.27 

.24 


0.4 


0.8 


1-5 


84.7 

85.3 

85.8' 

86.1' 

86.3* 

86.4 

86.3' 

85-9 

85.3 

84.5 

83.5 
82.2 

80.7 

*./ 
79.0 

1.9 

70.8 
68.7 '•• 

66.7'-° 
1.9 

64.8 

61.6   ' 

60.3  '•' 

1.0 

59.3 


58.6 

58.r; 

57.9 
58.0' 

58.2^ 
( 

58.7. 
59.2 
59.9] 
60.6 

6m: 

62.1 

62.8' 
63.4 


0.5 


0.6 


[Eph  lol 
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^  Andromedae. 

a  Cassiopeia. 

^  Ceti. 

21  Cassiopeia. 

0  Cassiopeise. 

Mean 

Solar 
Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

North, 

North. 

South. 

m 

North. 

North. 

h 

m 

0       t 

h 

m 

e       1 

h 

m 

0      . 

h 

h 

m 

0       » 

0  32 

+  3313 

035 

+56   2 

039 

-1828 

039 

+7429 

039 

+4747 

Jan.    0.3 

8 
3.10 

31.0 

a 
22.22 

48.7 

s 
3.54 

62.6 

8 
39.31 

60.5 

8 
41.09 

39-9 

10.2 

2.95 

•15 

0.6 
30.4 

21.93 

.29 

48-3 : 

3.42 

.12 

63.0°'* 

38.58 

.73 

60.6  °-; 

40.87 

.22 

39.5  "^ 

20.2 

2.80 

.15 

I.O 

29.4 

21.64 

.29 

0.8 
47-5 

3.31 

.11 

0.2 
63.2 

37.86 

.72 

60.0 

40.65 

•22 

38.6*^' 

30.2 

2.65 

.15 

28.2  '-^ 

21.37 

'V 

46.1-^, 

3.20 

.11 

63.1 

37.17 

.69 

58.8-' 

40.44 

.21 

37.3"^ 

Feb.    9-1 

2.52 

.13 

26.7"^ 

21.12 

.25 

44.4  '•' 

3.10 

.10 

62.8"^ 

36.54 

.63 

57.1  '•' 

40.25 

.19 

1.6 
35.7 

.11 

1.6 

.21 

2.1 

.08 

0.6 

•55 

2.1 

.17 

1.9 

19. 1 

2.41 

^5-1     . 

20.91 

42.3 

3.02 

62.2 

35-99 

55.0 

40.08 

33.8 

.08 

Z.6 

.16 

2*3 

.06 

0.9 

.44 

2.5 

•  13 

a.x 

Mar.   I.I 

2.33 

23-5     , 

20.75 

40.0 

2.96 

61.3 

35.55 

52.5       ' 

39.95 

31.7 

.04 

0  ''7 

.11 

2>5 

.03 

I.I 

.30 

2.8 

.08 

2.2 

ii.i 

2.29 

21.8 

20.64 

37-5  ^ 

2.93 

60.2 

35.25 

49.7, 

39.87 

29-5 

21.0 

2.29 

.00 

1*5 
20.3 

20.60 

.04 

35.0"^ 

2.94 

.01 

58.8  "^ 

35.09 

.16 

46.8^^ 

39.85 

.02 

2.2 
27.3 

31.0 

2.34 

.05 

18.9'- 

20.64 

.04 

32.6^-* 

2.98 

.04 

1.6 
57^2 

35.08 

.01 

2.9 
43.9 

39.88 

.03 

2.1 
25.2            ' 

.xo 

1.2 

.11 

2.3 

.08 

1.9 

.14 

2.9 

.xo 

1.9 

Apr.  lo.o 

2.44 

•M 

^  0  **'9 

20.75 

.z8 

0     2.0 

3.06 

.12 

55-3,., 

35.22 

.30 

41.0 
0       «.6 

39.98 

.x6 

^^•^  1.6 

20.0 

2.58 

16.8 

20.93 

28.3 

3.18 

53.2 

35-52 

38.4 

40.14 

21.7 

.20 

^      0'5 

.26 

1.6 

.»7 

2.2 

.45 

^       2.3 

.22 

1.3 

29.9 

2.78 

16.3 

21.19 

26.7 

3^35 

51.0 

35^97 

36.1 

40.36 

20.4 

May    9-9 
19.9 

3.02 
3.30 

.24 

.28 

^      0.2 
16. 1 

-e        0.2 
16.3 

21.51 
21.89 

.32 
.38 

1.2 
24.7 

3-55 
3.80 

.20 
•25 

46.3 

36.54 
37.22 

.57 
.68 

34-'-' 
3..8  ■•* 

40.63 
40.95 

.27 
.32 

^  0.9 

19.0 

.32 

0.7 

•43 

0.3 

.27 

«.5 

.77 

1.0 

.37 

0.0 

29.8 

3.62 

'7-0  ,  « 

22.32 

^^•4  «  , 

4.07 

43.8 

37.99 

31-8 

41.32 

19.0 

Tune   8.8 

3.96 

.34 

18.0  ^-^ 

22.77 

.45 

0.3 
24.7 

4.37 

.30 

41.4'-'' 

38.83 

.84 

0.4 
31.4 

41.72 

.40 

0.5 
19.5 

•35 

1.4 

.48 

0.7 

.32 

2.3 

.88 

.   0.2 

.41 

*'   0.9 

18.8 

4-31 

19.4 

23.25 

25.4 

4.69 

39^1 

3971 

31.6 

42.13 

20.4 

28.8 

4.67 

.36 

2I.I   '-^ 

23.74 

.49 

26.6  ^-^ 

5.02 

.33 

2.1 

37.0 

40.60 

.89 

0.7 
32.3 

42.55 

.42 

"■7's 

.36 

2.0 

.48 

0     '•fi 

.33 

2.0 

.89 

1.2 

.42 

1.8 

July    8.7 

5.03 

•35 

23-1 

2.2 

24.22 

.46 

28.2 
2.1 

5.35 

•33 

^5-°,., 

41.49 

•85 

"•5..r 

42.97 

.41 

^'•5  a.. 

18.7 

5.38 

25.3 

24.68 

30.3^ 

5.68 

33.3 

42^34 

35.2 

43.38 

25.6 

'33 

..  2*3 

.44 

2.4 

.31 

1.4 

.81 

2.2 

.38 

2.4 

28.7 

5.70 

^7-6  ,  . 

25.12 

32-7  ,  \ 

5.99 

31.9 

43.15 

37-4     ^ 

43.76 

28.0                 1 

Aug.    7.7 
17.6 

6.00 
6.27 

.30 
•a? 

2.5 
30.1 
^       2.6 
32-7  ,  . 

25.52 

25.87 

.40 

.35 

3^-3  !  ! 

6.28 
6.53 

.29 

.25 

1.0 

30.2 

43.89 
44.55 

•74 
.66 

2.6 
40.0 

3.0 
43.0 

44.12 

44-43 

.36 
.31 

^  2.6  , 
3^-^2.8 

33.4 

27.6 

6.50 

.83 

2.6 
35-3     - 

26.18 

.31 

3.2 
41-5 

6.76 

•23 

29.8°-* 

45-12 

.57 

46.2^" 

44.71 

.28 

«.9 
36.3 

.19 

a.6 

•25 

3.2 

.19 

0.0 

.46 

3.5 

.23 

3-0 

Sept.  6.6 

6.69 

37-9, 

26.43 

44.7  , , 

6.95 

29.8 

45.58 

49-7     , 

44.94 

39-3 

16.5 

6.84 

.X5 

2.4 
40.3 

26.62 

.19 

48.0  • 

7.10 

.15 

0.3 

4593 

.35 

3.6 
53.3 

45.12 

.x8 

3.0 

42.3 

26.5 
Oct.    6.5 

6.94 
7.01 

.10 
.07 

2<4 

44.8 

26.76 

26.84 

.X4 
.08 

54.5 

7.21 
7.29 

.11 
.08 

0.6 

30.7 

-  0.9 
31.6 

46.16 
46.28 

.23 
.12 

60.8*^ 

45.25 
45.33 

.13 

.08 

3.0 

48.2    ^ 

16.5 

7.05 

.04 

46.8" 

26.87 

.03 

3.0 

57-5, 

7,32 

.03 

I.Z 

32.7 

46.28 

.00 

64.4'-' 

45-37 

.04 

2.7 
50.9 

.00 

••7 

.03 

2.9 

.01 

1.2 

.12 

3-S 

,01 

2.5 

!      26.4 

7.05 

48.5  ,  , 

26.84 

^°'^,fi 

7.33 

33-9     , 

46.16 

67.9 

45.36 

53-4 

'  Nov.  5-4 

7.0I 

.04 

z.s 
50.0 

26.76 

.08 

2.0 
63.0 

7.30 

.03 

35.2"^ 

45.92 

.24 

71.2'-^ 

45.32 

.04 

55.7"^ 

15-4 

6.95 

.06 

1.2 
51.2 

26.63 

.13 

65.3"-^ 

7.25 

.05 

36.5^-^ 

45^58 

.34 

74-'-: 

45.23 

.09 

57.6'-^ 

25.4 

6.86 

.09 

52.1°-^ 

26.46 

.17 

67.2  ''^ 

7.18 

.07 

1.2 
37.7 

45.13 

.45 

76.8'-' 

45.11 

.12 

1.6 
59.2 

Dec.    5.3 

6.75 

.11 

•    0.6 
52.7 

26.26 

.20 

68.6  '-^ 

7.09 

.09 

38.9 

44.59 

.54 

2.2 
79.0       , 

44.96 

.15 

J     1.2 
60.4 

.12 

0.2 

.24 

1.0 

.10 

1.0 

.61 

1.6 

.18 

0.7 

15-3 

6.63 

52.9 

26.02 

69.6 

6.99 

39.9     „ 

4398 

80.6 

44.78 

61. 1 

25.3 

6.49 

.14 

52.8-' 

25-75 

.27 

0.5 
70.1 

6.88 

.11 

0.8 
40.7     , 

43.31 

.67 

81.6  '" 

44.58 

.20 

61.4 

•15 

O.S 

.28 

0.1 

.12 

0.6 

,71 

0.5 

.21 

^0.1 

35.3 

6.34 

52.3 

25.47 

70.0 

6.76 

41.3 

42.60 

82.1      "* 

44.37 

61.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.3 
10.2 
20.2 
30.2 

Feb.   9.2 

19.  X 
Mar.  i.i 
II. I 
21.0 
31.0 

Apr.  lo.o 
20.0 
29.9 

May  9'9 
19.9 

29.9 
June*  8.8 
18.8 
28.8 
July    8.7 

18.7 
28.7 

Aug.  7.7 
17.6 
27.6 

Sept.  6.6 
16.5 
26.5 

Oct.  6.5 
16.5 

26.5 

Nov.  5-4 
15.4 

254 

5-3 

15-3 
25.3 
35-3 


Dec. 


6  Piscium. 


Right      I  Declina- 
Ascension.       tion 
I    AVr/A. 


h  m 
043 

59^78  ^^, 

59.67  ^^ 

59.56  ^^ 

59.46  ,, 
59.36 


-h  7   5 


59.27 

59-21 
59.18 
59.18 
59.22 

59.30 
59.42 
59.58 
59.78 
60.02 

60.29 
60.59 
60.90 
61.22 
61.54 

61.86 
62.16 

62.43 
62.68 
62.90 

63.08 
63.23 
63.35 
63.43 
63.48 

63.49 
63.48 
63.45 
63.40 
63.33 

63.24 
63.14 
63.04 


,.6, 

.ao 

.*♦ 

"! 

.30 

.31 

.3a 

•30 
.27 

•as 


39.4 
38.8 
38.1 

37.4 
36.8 

36.2 

35.8 

35.5; 

35.4^ 

35.5 

35.8, 
36.4, 
37.3, 
38.4: 

39-8 


0.6 


0.4 


0.3 


y  Cassiopeiae. 


Right 
Ascension. 


h     m 


Declina- 
tion 
Narik. 


1.6 


41.4 

43.2 

45.1, 

47.1; 

49.2^ 


51.2 
53.2; 

55.1 
56.8 

58.4' 

3 

59.7^ 

60.8 

61.7 

62.3 

62.8' 


1.8 


».7 


63.0 

01  ;  ^        0.0 

I  63.0 

62.9 

162.6°-' 

■62.3"' 
;  0.5 


61.8 
61.2 
60.6 


0.6 


14.78 
14.44 
14.10 
13.77 
13.47 

13.20 
12.98 
12.83 

12.75 
12.75 

12.84 
13.01 

13.27 
13.60 

13.99 

14.44 
14.93 
15.45 
15.99 
16.52 

17.04 

17.53 
17.99 
18.41 
18.77 

19.07 
19.32 
19.50 
19.62 
19.67 

19.66 
19.60 
19.48 
19.30 
19.08 

18.82 
18.52 
18.20 


-1-60  13 

5^-^o, 
58.2  •'•' 

57-6  ^^ 
56.4 

54.9, 


1.5 


52.9 
"    50.6"^ 

,08  i  ^        a.6 


45.5 
43.0^ 

40.6 

•^'36.5 

35.0 
33.9 

33.3 
33.2 
33.7 
34.6 

36.0 

I 

1 37.8 

'  40.0 
42.6 

I  45.4 
1 48.5 


51.7 
55.0; 

58.4 

61,7 
65.0 

68.0 
70.9 


.18 


.26 


73-4 
75.6 
77.4, 

78.7 

79-5^ 

79-7 


a.  5 
a.4 

3.2 

1.9 

J.5 

X.I 

0.6 

0.1 
0.5 
0.9 
1.4 
Z.8 

2.2 

2.6 

2.8 

3.x 
3.a 

3.3 
3.4 
3.3 
3.3 
3.0 

2.9 
a.5 
2.2 
1.8 


0.8 


II  Andromedae. 


Right 
Ascension. 


h     in 


Declina- 
tion 
North. 


+38 


44.17 
44.00 

43.83 
43.66 
4350 

43.36 
43.25 
43.18 
4316 
43.18 

43.26 
43.39 
43.58 
43.81 
44.09 

44.40 

44.75 
45.12 
45.50 
45.88 

46.24 

46.59 
46.92 
47.21 
47.47 

47.69 
47.87 
48.01 
48.11 
48.17 

48.19 
48.17 
48.13 
48.05 
47.95 

47.82 
47.68 
47-52 


47.2 
46.7 

45.9  J 
44.8  I 

43.4 

41.8 
40.1 


0.8 


1.6 


07 

W'' 

02 

36.6'-^ 

02 

1.6 

08 

35-°.., 

33.5 

I^ 

1.2 

32.3        « 

19 

0.8 

31.5 

.31 

0.5 

31.0 

.28 

^        0.1 

30.9 

.3» 

0.3 

31.2 

•3S 

0.7 

31.9 

■V 

x.x 

33.0 

.3« 

1.4 

.18 

':!"'  '•« 

36.2 

.36 

2.0 

38.2^ 

40.5, 
42.9^ 
45.5; 
48.1 


a.7 


50.8 
18     "'       2.6 
53.4  , 

'V55.9"^ 

2.2 
60.5 

2.Z 


62.6 

\'< 

65.9   ^ 

67.1 

68.0' 


0.5 
I    68.5 

•'*l68.7"' 
•'^|68.5°-' 


43  Cephei  (H.). 


RiKht 
Ascension. 


h     m 


72.63 
69.73 
66.82 

63.99 
61.36 


Declina- 
tion 
North. 


+8546 


2.90 
2.9X 
2.83 
2.63 
2.32 


59.04^ 

57.11 

55.64 

54.70 

54.30 

54.47  ^ 

55.19 

56.43 

58.14 

60.25 

62.69 
65.38 
68.25 
71.21 
74.18' 


1.47 
0.94 


0.40  I 
0.171 


X.24 
1.71 


a.44 


2.69 
2.87 
2.96 


2.91 


77.09 
79.87 
82.46 
84.80  ' 
86.85  ' 

88.57  . 

89.91 

90.85 

91.37 

91.45 

91.07 
90.25 
88.99 
87.31 
85.25 

82.86 
80.22 
77.40 


2.78 
a.  59 


a.05, 
1.7a 


1.34 


0.52 
0.08 
0.38 


0.82  I 
X.26  I 
1.68 
2.06 
a.  39 


2.64 

2.82 


44.4 
44.9 
44.8^ 

44.1, 
42.7  ^ 

40.8 

38.5: 

35-8, 
32.8 

29.8^ 

26.8 

23.9 

2 
21.2 

18.9 

17.0 

15.6^ 

14.7 

14.3; 

14.5, 

15.3 

16.5 

18.3^ 

20.6 

23.3! 
26.3 


05 


0.9 


3.0 


29.7 

33.3 

37.0; 

40.9 

44.8 

48.6 
52.2 
55.6 
58.7 
61.3 

63.5  . 

65.0 

66.0' 


2.6 


1.5 


t  Piscium. 


Right 
Ascension. 


h    m 

058 

15.08 

.XJ 

14.97 


Declina- 
tion 
North. 


+    724 


17.0 
16.4 

15.7 
15.1 

14.5 


0.6 


0.6 


14.88 
14.81 
14.76 
14.75 
14.77 

14,83 
14.94 
15.09 
15.28 
15.51 

15.77 
16.06 
16.36 
16.68 
17.01 

17.32 
17.62 
17.91 
18.17 
18.40 

18.59 
18.76 
18.89 
18.98 
19.04 

19.08 
19.08 
19.06 
19  01 
18.95 

18.87 
18.78 
18.67 


.07 
.05 
.01 
.02 
.06 


13.9, 
13.5, 
13.:., 

13.0 
13.1' 


13.5. 
14.0 

14.9  J 
16.0 

17.3' 


0.9 


X.6, 


l^«-^.7 
20.6 

1.9 
22.5 

2.0 

^^5 , ^ ; 

-   2.0 
26.5 
2.1  > 


I 


28.6 
30.5 ' 
32.4; 
34.1 
35.7" 


1.6 


37.0 

17        o       I.I 

I  38.1 

13  .  0w9 

39.0 
09  ^0.7 

39-7  „ , 
0.4 

40.1 
0.3 


40.4^ 
40.4^ 

40.3^ 
40.1 

39.7' 


0.5 


I  39.2 

""  38.7"' 

.IX  '  %  '  0.6 

I  38.1 


[Eph  xoj 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan. 


0.3 

10.2 

20.2 

30.2 

Feb.   9-2 

19.1 
Mar.  I.I 
II. I 
21.0 
31.0 

Apr.  lo.o 
20.0 
29.9 

May  9*9 
19.9 

29-9 

June   8.8 

18.8 

28.8 

July    8.8 

18.7 
28.7 
Aug.  7-7 
17.6 
27.6 

Sept.  6.6 
16.6 
26.5 

Oct.  6.5 
16.5 

26.5 

Nov.   5-4 

15-4 

25.4 

Dec.    5-3 

15-3 
25-3 
35-3 


I  Andromedse. 


Right 
Ascension. 


s 

40.36 

40.20 

40.04 

^    „„    .16,    ■     -  I. 

39.88   ^,,!4o.5^, 

39-72   ^^^     39-3 


.16 
.16 
.16 


Declina- 
Itionl 
NortK, 


+  35    8 


42.6 
42.2 
41.5 


39.58 
39-47 
39-39 
39-36 
39.37 

39.43 
39-54 
39.71 
39-93 
40.19 

40.49 
40.82 
41.17 

41-54 
41.91 

42.27 
42.62 
42.95 
43-24 
43-51 

43-74 
43-93 
44.08 
44.20 
44.27 

44-31 
44-32 
44.29 

44-23 
44.14 

44-03 
43-90 
43-76 


]  37-« 

36.; 
I  34-! 

33- 

3i.( 

I 
I 

30.: 

'  29.; 

28.  i 
28.; 

28.< 

28.4 
29.1 
30.1 
31-5 
33.2^ 


1.5 


0.8 


0.4 


0.7 


1.7 


35-2 
37-4; 
39.7, 
42.1 

44-6 


2.4 
a.5 


47-1 

49-5. 

51.9; 

54-1^ 
56.2 


a'4 

2.4 


58.1^ 

59-7  ' 
61. 1 
62.2 
63.x' 

63.6 

63.7' 

63.6' 


0.5 


K  Tucans. 


RiRht 
Ascension. 


Declina- 
tion 
South. 


n      ni 

I     12     —6920 


s 
43.61 
43.08 
42.56 
42.06 
41.60 

41.18 
40.83 

40.55 
40.36 
40.25 

40.24 
40.33 
40.53 
40.82 
41.20 

41.67 
42.21 
42.82 
43.47 
44-15 

44.85 

45-54 
46.20 
46.82 
47-37 

47-84 
48.22 
48.49 
48.66 

48.72 

48.66 
48.50 
48.25 
47.91 
47-50 

47-03 
46.53 
46.01 


99.2 
99-1 
98.3 
97.0 

95-1 

89-9"' 
86.8  '-' 


.53 

.50  I 
.46' 
.4a  I 


79.7 


3.8 


09  3.8 

72.1 

"    64.6  ^-^ 
61.1 "-' 

3.2 


i  57-9 
•54  3.9 

r  !  55-0 
.61  2.5 

.68    50-5,.^ 

I  49.0 
.70 '         0.9 


48.1 
47.8 


0.3 


48.0 
"sea'-" 

47  I  '-S 


S3.0 

54-3; 
56.9 
59.8 
62.8' 


65.8 
68.7 
71-4^ 

73-7^ 
75.6^ 

77.0 

77.8^ 

78.0 


2.9 


/  Piscium. 


Right 
Ascension. 


Declina- 
tion 
North. 


41     m 
I    13 


8.61 
8.50 
8.39 
8.27 
8.16 

8.06 
7.98 
7.92 
7.89 
7.90 

7-95 
8.04 
8.17 

8.35 
8.56 

8.81 
9-09 
9-39 
9.70 
10.02 

10.34 
10.65 
10.94 
11.20 
11.44 

11.65 
11.83 
11.97 
12.08 
12.16 

12.20 
12.22 
12.21 
12.18 
12.12 

12.05 
11.96 
11.86 


-f  3    8 
21.7 


20.4 

19.9] 

19.4! 


^0.7 
0.6 


0.5 


0.3 


.06 
■03, 

.01 

.05 

.09 
.13 

.18  i 

.21 
■23 


19. 1 

18.8' 

18.8* 

18.9' 

X9.2 


19.8 
20.6 
21.7 
23.0 

24-5 


26.: 
28.: 
30.C 
I  32.< 
34-^ 

36.: 
38.< 
39-: 
41-: 

42-: 


1.4 


43-8 
.18     ^^     0.9 

.,4  ^^•^.6 

.08!   ^5.7^, 
^      45-9  ^  ^ 


45-9 

45.7^ 

45.3^ 

44-9 

44.3^ 


.03 
.06  ' 

.07 

.09 
.10, 


0.6 


43.7, 
43-1^ 
42.5 


(?» Ceti. 


Right 
Ascension. 


h     m 
I    19 

s 

30.84  ^, 

30.61 
30.49 


Declina- 
tion 
South. 


-838 


60.0 
-         < 

6a7^ 
61.2 


..-    ^       0.3 
61.5 

o     .11  I     -       -  0.1 

30.38         61.6 

.11  I  0.1 


30.27 
30.18 
30.12 
30.08 
30.08 

30.12 
30.20 
30.33 
30.49 
30.70 

30.94 
31.22 

31-51 
31.82 
32.14 

32.46 
32.77 

33-06 

33-34 

33-58 

33.80 
33-98 
34-13 
34.24 
34-32 

34-37 
34-39 
34-38 
34.35 
34-29 

34.22 

34-13 
34.02 


6.5, 

61.2 
60.7 

59.9; 
58.9 

57.6 

56.., 
54.4, 
52.5^ 
50.4 


O.S 


••3 


48.3 

2H' 

\        2.2 

46.1 

29i 

43.8  '-^ 

31 

^  2.2 

41.6 

^2 

2.1 

39-5 

32! 

1.9 

37-6 

3X 

X.7 

35.9 

29 

x-5 

34.4 

28 

X.2 

33-2 

24 

0.9 

22  I 

^'^•^0.6 

31-7 

18 

0.2 

31-5 

X5 

0.0 

31.5 
31.8 

32.3 


0.8 


33-1 
34-0 
35.0; 

36.0 
37-0; 

38.0 
38.8* 

39-6* 


0.9 


38  Cassiopeias. 


Right         Declina- 
Ascension.  1      tion 
•  I    North. 


m     I       •      ' 
24    4-6947 


29.87 
29.36 
-83 
.29 


78 


0.0 


!  80.4 

•5'    80.9"' 
.53 

.54 
•3X 

.47 


80.9 

8a  3 
1.2 

79-^  X.6 


27.31 
26.90 
26.58 
26.36 
26.25 

26.26 
26.40 
26.65 
27.02 
27.49 

28.05 

28.68 

29-37 
30.09 
30.82 

31-55 
32.26 

32.93 
33-55 
34-12 

34.62 
35-03 
35-37 
35.62 

35-78 

35-85 
35-83 
35-71 
35.51 
35-23 

34-87 
34-44 
33.96 


77-5, 

75-4 

73.0, 

70.4 

67.7 

.65.0 
62.4 

60.0  * 

i 

57-9 

56.2 

54-9 
54.1 
53-8 
54-1 
54-8^ 

56.1 
57-8 
59-9 
62.4 
65.2 

68.3 
71.6 
75-0 
78.6 
82.1 


2.4 


2.7 


2.6 


r.7  I 


0.8 
0.3 


0.3 


x-7 


2.5 
2.8 


3.3 

3.4 
3.6 
3.5 


85.5 
88.8 

91.9 

94.7; 

97-1 


3.3 

3.1 


I  99-1 
•43  1*4 

I100.5 
.48  ■'  0.9 

IIOI.4 


[Eph  xo] 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

V  Piscium. 

V  Andromedae. 

TT 

Piscium. 

a  Eridani. 
{Achernar.) 

V 

1 
Piscium. 

Solar 
Date. 

1 

1 

Right      '  Declina- 

Right         DecUna- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina-  i 

Ascension.  i       tion 

Aacension. '       tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

1     ATartA. 

North. 

North. 

South. 

North. 

h 

m               •       ' 

h 

m              "      ' 

h 

m 

0      « 

h 

m 

•     f 

h 

m 

"      '  i 

I  26     +1452 

I   3 

I     1+4057 

I  32 

+  11  40 

I   34 

-5741 

136 

+  5    I  1 

Jan.    0.3 

s 
39.18 

i   55-1 

8 
29.77 

„'  ^7-9 

18.85 

51-4 

s 
22.09 

59-6 

s 
44.18 

53.2    ^ 

.11            ^  0.5 

.17.           0.0 

.11 

0.5 

.32 

0.3 

.11 

^0.6 

10-3 

39.07 

,, '  54-6  : 

29.60 

.«'  27-9 

18.74 

50-9     , 

21.77 

:  59-9 

44.07 

52.6 

.12  !                      0.6 

.19             0.5 

.12 

0.6 

•33 

.           0.2 

.13 

0.6  , 

20.2 

38.95 

»     54-o^, 

29.41 

27-4     , 

T8.62 

50.3     ^ 

21.45 

59-7 

43-95 

52.0 

30.2 

38.82 

.13             0.7 

29.22 

.19 

26.7    •' 

18.49 

-13 

0.6 
49-7     ^ 

21.14 

.31 

0.7 
59-0 

43.83 

.12 

0.6  • 
51.4 

Feb.    9.2 

38.69 

'    5».6" 
.11             0.8 

29.03 

.19 
.18 

,  i.i 
25.6 

1.3 

18.37 

.12 
.12 

0.6 
^^•^0.6 

^0.83 

.31 
.28 

57-7 ;:« 

43-71 

.12 

.12 

0.5 

19.2 

38.58 

.„    51-8 

28.85 

«'  ^4-3     , 

18.25 

48.5     ^ 

20.55 

55-9 

43.59 

50.6 

Mar.  i«i 

38.48 

.zo 
.OS 

0.7 
51.1 
^       0.6 

28.70 

.15             1.6 

1  22.7 

.12               X.7 

18.15 

.10 
.08 

0.6 

20.31 

.34 
.20 

»<: 

43-49 

.10 

.08 

0.3 

ii.i 

38.40 

50.5 

28.58 

1   21.0 

18.07 

47.4 

20.11 

51.0 

43-41 

50.1 

1          21. 1 

38.36 

.04 

0.5 
50.0 

28.51 

«!'9-3-' 

18.03 

-04 

0.3 
47.1 

19.96 

•X5 

48.0^" 

43-36 

-05 

0.1 
50.2 

31.1 

38.35 

.01 

49.6°-* 

28.48 

■       ''7-^"6 

18.02 

.01 

'       0.2 
46.9 

19.87 

.09 

44.7'-' 

43.35 

.01 

0.2 

50-4 

.04 

O.I 

.03                1,6 

.03 

0.1 

.03 

3.5 

.02 

0.4 

1  Apr.  10.0 
20.0 

38.39 
38.47 

n«  '    49-5  „  , 
.08              ,  O.X 

49.6 

28.51 
28.60 

16.0 

18.05 
18.12 

.07 

:;>• 

19.84 
19.88 

.04 

:;:»- 

43-37 
43-44 

.07 

50.8 
0.7 

51-5 

[          30.0 

38.60 

.13             0.4 
.17,         ^  0.6 

28.74 

.14                1.2 

.20            4  0.9 

18.24 

.12 
.16 

11- 

19.99 

.11 

.18 

"'S 

43-55 

.11 

.16 

0.9 

,May    9.9 

38.77 

50.6 

28.94 

..    '^-s 

18.40 

48.6 

20.17 

30-3 

43-7X 

53.6 

19.9 

38.98 

.21 

0.9 
51-5 

29.19 

.25          0.5 
12.0 

18.61 

.21 

.  10 
49.6 

20.42 

-as 

26.8'-' 

43-91 

.20 

1.4 
55.0       1 

-as 

I.I 

.30         0.1 

.24 

1.3 

.31 

3.4 

.33 

1.5 

1           29.9 

39-23 

52.6 

29.49 

«     "-9^, 

18.85 

50.9 

20.73 

23-4 

44.14 

56.5 

'June   8.9 

39-51 

.28 

1.4 

54.0  : 

29.82 

"•^ 

19.12 

.27 

52.4  '•' 

21.10 

.37 

20.3'-: 

44.41 

-37 

58.2^-^ 

1           18.8 

39.82 

.31             ^  1.0 
„     55.6 

30.19 

•^^1   12.8  "'^ 

19.42 

.30 

54.1  '-l 

21.52 

.43 

2.8 

17-5 

44.70 

.39 

60.1  '-^ 

.32               1.7 

.38  ,        -  1.0 

-33 

1.8 

.45 

2.4 

.31 

^       2.0 

28.8 

40.14 

„     57-3     „ 

30.57 

.oi  ^3-8 

19.74 

55.9 

21.97 

15.1, 

45.01 

62.1        , 

July    8.8 

40.46 

.3a             1.9 
«     59.2 

30.96 

*^^5.2  •; 

20.06 

.32 

57.8"^ 

22.45 

.48 

1.9 

13-2 

45-32 

.31 

64.0  "' 

-33 

1.9 

.39    1.6 

.32 

1.9 

.49 

1-4 

.33 

2.0 

18.7 

40.79 

61.1 

31-35 

16.8 

20.38 

59-7 

22.94 

11.8 

45-64 

66.0 

28.7 

41.11 

.3a 

2.0 
63.1 

31-73 

•^«  18.7'-^ 

20.70 

-33 

6r.7*-° 

23-43 

.49 

0.9 

10.9 

45.95 

.31 

67.9-' 

Aug.    7-7 
17.7 

41.41 
41.69 

.30 

.28 

65.1--° 

^7-:*s 

32.09 
32.43 

.36 
.34 

2.2 
20.9 

21.00 
21.28 

.30 

.28 

63.6  ••' 
65.3-' 

23.90 
24-34 

.47 
.44 

10.6°-^ 

0.3 
10.9         _ 

46.25 
46.53 

-30 

.28 

69.7'- 

1.6 
71-3 

27.6 

41.94 

-as 

68.8  '•' 

32.74 

-31 

25.6'-* 

21-53 

•as 

67.0"^ 

24*75 

.41 

0.8 
11.7 

46.78 

-35 

72-7^-^ 

-as 

1.6 

.27 

»-5 

•33 

■•5 

.36 

1.3 

.33 

/" 

Sept.  6.6 

42.17 

70.4 

33-OI 

28.1 

21.76 

68.5 

25.11 

13-0       • 

47.01 

73-9 

.16.6 

42.36 

Z    7-8  ""1 

33.24 

Z  ^-K' 

21.95 

.19 

69.8  '■' 

25-41 

.30 

1.9 
14.9 

47.21 

.20 

1.0  < 
74-9        1 

26.6 

42.52 

.16 

73.1  '" 

33-44 

.  33.x"' 

22.12 

.»7 

70.8  '•" 

25-65 

.34 

2.2 

17.1 

47.38 

•»7 

75-6°-^ 

1  Oct.    6.5 

42.64 

.12 

I.O 

74-1 

33.60 

.16    ^  2.5 
35-6 

22.25 

•13 

0.9 

71-7 

25.82 

•»7 

.9.6"' 

4751 

-13 

76.1-^ 

.10  1            0.9 

.11  1     2.3 

.10 

0.7 

.10 

2.8 

.10 

0.2 

16.5 

42-74 

«A    75-o^^ 

33-71 

37.9, 

22.35 

72.4 

25.92 

22.4 

47.61 

76.3 

I 

.06 .           0.7 

.07      2.2 

.06 

0.5 

.02 

3.9 

.07 

0.1 

1           26.5 

42.80 

0 J  75-7,, 

33.78 

:  4°-^,n 

22.41 

72.9 

25.94 

^5-3,  „ 

47.68 

76.4 

Nov.   5-4 

42.83 

■'"    76.2'^' 

33.82 

.04  '                   2.0 

42.1 

22.45 

.04 

0.3 
73.2 

25.90 

.04 

28.2 '-^ 

47.72 

.04 

76.3°- 

15.4 

42.84 

.01  .         ^         0.3 
■     76.5 

33-82 

.00               1.8 
43-9 

22.46 

.01 

0.1 
73.3 

25.80 

.10 

3.7 
30.9 

47-73 

.01 

76.0"-' 

25.4 

42.82 

•°^        76.6"' 

33-78 

•"*  45.4'-' 

22.45 

.01 

0.0 
73.3 

25.64 

.16 

3.5 

33-4 

47-72 

.01 

^  0.4 
75-6 

Dec.    5-4 

42.77 

.05 

76.6°-° 

33-71 

.07 

46.6    • 

22.41 

.04 

0,2 
73-1 

25-43 

.21 

35-6 

47.68 

.04 

0-5 
75-1 

.07 

0.2 

.11 

0.9 

.06 

0.3 

-35 

1.7 

.06 

0.5 

15-3 

42.70 

^        76.4 

33.60 

47.5    1 

22.35 

72.8 

25.18 

37-3 

47.62 

74.6 

25-3 

42.62 

i     76.1   ^ 

33-47 

•»3 

48.0°" 

22.26 

.09 

0.4 
72.4 

24.90 

.28 

38.5"^ 

47-54 

.08 

0.5 

. 10  '                   0.4 

.'5 

0      o-a 

.10 

0-5 

•30 

0.7 

.09 

0.6 

35-3 

42.52 

!  75-7 

33-32 

48.2 

22.16 

71.9 

24.60 

39.2 

47-45 

73-5 

[Eph  loj 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursse  Min. 
(Polaris). 

Mean 
Solar 
Date. 

51  Cephei 
(Hbv.). 

Mean 
Solar 
Date. 

6  Ursse  Min. 
(B.). 

Mean 
Solar 
Date. 

6  Ursae  Min. 

Mean 
Solar 
Date. 

A  Ursae  Min. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

h    m 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 

North. 

h    m 

0     t 

0     t 

h    tii 

0     t 

h    m 

0     • 

h    ni 

0      » 

Nov. 

I  27 

+8849 

Nov. 

659 

+87  11 

Nov. 

1214 

-fSSii 

Nov. 

18     0 

+8636 

Nov. 

19    9 

+89     0 

1.4 

s 
52.25 

52.6 

1.7 

s 
9.21 

17.6 

1.9 

s 
6.67 

32.6 

I.I 

s 
52.79 

59.8 

1.2 

42.71 

37-2 

2.4 

52.19 

53.0 

2.7 

9.70 

17.6 

2.9 

6.97 

32.3 

2.1 

52.43 

59.6 

2.2 

41.36 

37.2 

3-4 

52.12 

53-4 

3.7 

10.21 

17.7 

3.9 

7.28 

31.9 

3.1 

52.06 

59.4 

3.2 

39-95 

37.1 

4.4 

52.01 

53.8 

4.7 

10.75 

17.8 

4.9 

7.64 

31-5 

4.1 

51.68 

59.3 

4-2 

38.49 

37-1 

5-4 

51.84 

54-2 

5-7 

11.29 

17.9 

5.9 

8.05 

31- 1 

5-1 

51.28 

59.1 

5.2 

36.99 

37.0 

6.4 

51.61 

54.6 

6.7 

11.83 

18.0 

6.9 

8.50 

30.8 

6.1 

50.90 

58.9 

6.2 

35.46 

36.9 

7-4 

51-30 

55.0 

7.7 

12.37 

18.2 

7.9 

8.99 

30.4 

7.1 

50.53 

58.6 

7.2 

33.92 

36.8 

8.4 

50.93 

55.4 

8.7 

12.89 

18.3 

8.9 

9.51 

30.1 

8.1 

50.17 

58.4 

8.2 

32.43 

36.6 

9-4 

50.51 

55.8 

9.7 

13.38 

18.5 

9.9 

10.03 

29.8 

9.1 

49.82 

58.1 

9.2 

31.00 

36.5 

10.4 

50.06 

56.1 

10.7 

13.85 

18.7 

10.9 

10.55 

29.5 

lai 

49.50 

57.8 

10.2 

29.63 

36.3 

11.4 

49.63 

56.5 

11.6 

14.30 

18.9 

11.9 

11.06 

29.2 

11. 1 

49.20 

57.6 

11.2 

28.32 

36.1 

12.4 

49.23 

56.8 

12.6 

14.74 

19.0 

12.9 

11.53 

28.9 

12.1 

48.92 

57-3 

12.2 

27.07 

36.0 

13.4 

48.87 

57-1 

13.6 

15.17 

19.2 

13.9 

11.97 

28.6 

I3-I 

48.63 

57-1 

13-2 

25.86 

35.8 

14.4 

48.54 

57.4 

14.6 

15.61 

19.3 

14.9 

12.39 

28.4 

14.1 

48.34 

56.8 

14.2 

24.64 

35.7 

15.4 

48.25 

57.8 

15.6 

16.06 

19.4 

15.9 

12.81 

28.1 

15.1 

48.04 

56.6 

15.2 

23.40 

35.5 

16.4 

47.98 

58.1 

16.6 

16.53 

19.6 

16.9 

13.24 

27.8 

16. 1 

47.72 

56.4 

16.2 

22.13 

35.4 

17.4 

47.68 

58.5 

17.6 

17.01 

19.7 

17.9 

13.70 

275 

17.1 

47.40 

56.2 

17.1 

20.80 

35.3 

18.4 

47.33 

58.8 

18.6 

17.50 

19.8 

18.9 

14.19 

27.2 

18.1 

47.06 

56.0 

18.1 

19.42 

35-2 

19.4 

46.92 

59.2 

19.6 

18.01 

20.0 

19.8 

14.72 

26.9 

19.1 

46.72 

55-7 

19.1 

18.01 

35.0 

20.4 

46.44 

59.6 

20.6 

18.51 

20.2 

20.8 

15.31 

26.6 

20.1 

46.39 

55-4 

20.1 

16.59 

34.8 

21.4 

45.89 

60.0 

21.6 

18.99 

20.4 

21.8 

15.93 

26.3 

21.1 

46.07 

55.1 

21.1 

15.20 

34.6 

22.4 

45.28 

60.3 

22.6 

19.45 

20.7 

22.8 

16.57 

26.0 

22.1 

45.77 

54-8 

22.1 

13.86 

34-4 

23.4 

44.62 

60.7 

23.6 

19.88 

20.9 

23.8 

17.21 

25-7 

23.1 

45.50 

54-5 

23.1 

12.59 

34-2 

24.4 

43.96 

61.0 

24.6 

20.28 

21. 1 

24.8 

17.84 

25.5 

24.1 

45.26 

54.2 

24.1 

11.42 

34-0 

25.4 

43-31 

61.3 

25.6 

20.65 

21.4 

25.8 

18.45 

25-3 

25.1 

45.04 

53.9 

25.1 

10.33 

33.7 

26.4 

42.68 

61.6 

26.6 

21.01 

21.6 

26.8 

19.02 

25.1 

26.1 

44.83 

53.6 

26.1 

9.28 

33-5 

27.4 

42.11 

6i.8 

27.6 

21.37 

21.8 

27.8 

19.57 

24.8 

27.1 

44-63 

53.3 

27.1 

8.27 

33.3 

28.4 

41.56 

62.1 

28.6 

21.73 

22.0 

28.8 

20.10 

24.6 

28.1 

44.42 

53-0 

28.1 

7.27 

33.1 

29.4 

41.04 

62.4 

29.6 

22.10 

22.2 

29.8 

20.62 

24.4 

29.1 

44.20 

52.7 

29.1 

6.26 

32.9 

30.4 

40.52 

62.7 

30.6 

22.49 

22.3 

30.8 

21.15 

24.1 

30.1 

43-97 

52.5 

30.1 

5.20 

32.7 

31.4  1  39.98 

1            ' 

63.0 

31.6 

22.88 

22.5 

31.8 

21.71 

23.8 

31.1 

43.73 

52.2 

31.1 

4.10 

32.5 

1 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursae  Min. 
(Polaris). 

Mean 
Solar 
Date. 

51  Cephei 
(Hbv.). 

Mean 
Solar 
Date. 

6  Ursae  Min. 
(B.). 

Mean 
Solar 
Date. 

<¥  Ursae  Min. 

Mean 
Solar 
Date. 

^  Ursae  Min. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina 

tion 
North. 

h  m 

0      » 

h    m 

0     f 

h    m 

0     1 

h   m 

0     ' 

h   m 

0         r 

Dec. 

127 

+8850 

Dec. 

659 

-1-87  II 

Dec. 

12  14 

+88  II 

Dec. 

18    0 

+8636 

Dec. 

19    8 

+89      0 

1.4 

s 
39-9^ 

3.0 

1.6 

8 
22.88 

22.5 

Z.8 

8 
21.71 

n 
23.8 

I.I 

s 
43.73 

52.2 

I.I 

s 
64.10 

32.5 

2-4 

39.39 

3.3 

2.6 

23.29 

22.8 

2.8 

22.32 

23.6 

2.1 

43.49 

51.9 

2.1 

62.95 

32.3 

3.4 

38.74 

3.6 

3.6 

23-71 

23.0 

3.8 

22.97 

23.3 

3.0 

43.25 

51.6 

3.1 

61.78 

32.1 

4.4 

38.02 

4.0 

4.6 

24.12 

23.3 

4.8 

23.66 

23.1 

4.0 

43.01 

51.3 

4.1 

60.62 

31.9 

5.4 

37.22 

4.3 

5.6 

24.51 

23.5 

5.8 

24.39 

22.9 

5.0 

42.79 

50.9 

5.1 

59.49 

31.6 

6.4 

36.38 

4.6 

6.6 

24.87 

23.8 

6.8 

25.13 

22.7 

6.0 

42.59 

50.6 

6.1 

58.42 

31.3 

7.3 

35.51 

4.8 

7.6 

25.20 

24.1 

7.8 

25.86 

22.5 

7.0 

42.42 

50.2 

7.1 

57.42 

31.0 

8.3 

34.64 

5-1 

8.6 

25.52 

24.4 

8.8 

26.58 

22.4 

8.0 

42.27 

49.8 

8.1 

56.50 

30.7 

• 
9.3 

33.80 

5-3 

9.6 

25.81 

24.7 

9.8 

27.26 

22.2 

9.0 

42.13 

49.5 

9.1 

55.64 

30.4 

10.3 

33.00 

5.6 

I0.6 

26.09 

25.0 

10.8 

27.90 

22.1 

10.0 

42.00 

49.2 

10. 1 

54.83 

30.2 

11.3 

32.24 

5.8 

11.6 

26.37 

25.2 

11.8 

28.52 

21.9 

II.O 

41.87 

48.9 

II. 1 

54.05 

29.9 

12.3 

31-52 

6.0 

12.6 

26.66 

25.5 

12.8 

29.12 

21.8 

12.0 

41.74 

48.6 

12.1 

53.28 

29.6 

13.3 

30.82 

6.2 

13.6 

26.95 

25.7 

13.8 

29.72 

21.6 

13.0 

41.60 

48.3 

13.1 

52.48 

29.4 

14-3 

30.13 

6.5 

14.6 

27.26 

25.9 

14.8 

30.34 

21.5 

14.0 

41.44 

48.0 

14.1 

51-63 

29.2 

15.3 

29.41 

6.8 

15.6 

27.60 

26.2 

15.8 

30.99 

21.3 

15.0 

41.28 

47.7 

15.1 

50.73 

28.9 

16.3 

28.63 

7.0 

16.6 

27.93' 

.26.4 

16.8 

31.67 

21. 1 

16.0 

4I.H 

47.3 

16. 1 

49.80 

28.7 

17-3 

27.78 

7.3 

17.6 

28.25 

26.7 

17.8 

32.40 

21.0 

17.0 

40.95 

47.0 

17.1 

48.86 

28.4 

18.3 

26.86 

7.5 

i8.6 

28.56 

27.0 

18.8 

33-17 

20.8 

18.0 

40.80 

46.6 

18. 1 

47-95 

28.1 

19-3 

25.89 

7.8 

19.5 

28.85 

27.4 

19.8 

33.96 

20.7 

19.0 

40.67 

46.3 

19. 1 

47.09 

'     27.8 

20.3 

24.87 

8.0 

20.5 

29.12 

27.7 

20.8 

34.75 

20.6 

20.0 

40.56 

45.9 

20.1 

46.30 

27.5 

21.3 

23.83 

8.2 

21.5 

29.34 

28.0 

21.8 

35-53 

20.5 

21.0 

40.48 

45.5 

21.0 

45.60 

27.1 

22.3 

22.81 

8.4 

22.5 

29.53 

28.4 

22.8 

36.29 

20.4 

22.0 

40.43 

45.1 

22.0 

44-99 

26.8 

23.3 

21.82 

8.5 

23.5 

29.70 

28.7 

23.8 

37.01 

20.4 

22.9 

40.40 

44.8 

23.0 

44-4^ 

26.4 

24-3 

20.85 

8.7 

24.5 

29.87 

29.0 

24.8 

37.70 

20.3 

23.9 

40.38 

44.4 

24.0 

43.98 

26.1 

25-3 

19.93 

8.8 

25.5 

30.03 

29.3 

25.7 

38.36 

20.2 

24.9 

40.36 

44.1 

25.0 

43-53 

25.8 

26.3 

19.05 

9.0 

26.5 

30.20 

29.5 

26.7 

39.00 

20.2 

25.9 

40.34 

43.8 

26.0 

43.08 

25.5 

27.3 

18.20 

9.1 

27.5 

30.38 

29.8 

27.7 

39.64 

20.1 

26.9 

40.30 

43.5 

27.0 

42.60 

25.3 

28.3 

17.34 

9.3 

28.5 

30.57 

30.1 

28.7 

40.29 

20.0 

27-9 

40.25 

43.2 

28.0 

42.09 

25.0 

29.3 

16.45 

9.4 

29.5 

30.77 

30.4 

29.7 

40.98 

19.9 

28.9 

40.20 

42.8 

29.0 

41-53 

24.7 

30.3 

15.51 

9.6 

30.5 

30.97 

30.7 

30.7 

41.71 

19.8 

29.9 

40.14 

42.5 

30.0 

40.95 

24.4 

31-3 

14.51 

9.8 

31.5 

31.17 

31.0 

31.7 

42.48 

19.7 

30.9 

40.10 

42.2 

31.0 

40.37 

24.1 

32.3 

13.44 

10.0 

32.5 

31.35 

31.3 

32.7 

43-27 

19.7 

31.9 

40.06 

41.8 

32.0 

39-82 

23.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

Mean 

33 

Piscium. 

a  Andromedae. 

/i  Cassiopeiae. 

22  Andromedae. 

}'  Pegasi. 

Solar 
Date. 

II 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

S^utA. 

North. 

.Worth. 

h 

m 

North. 

North.    ' 

h 

m 

e        ' 

h 

ni 

e 

h     m 

e        • 

0      « 

h 

m 

0       •  1 

0 

0 

—     612 

O" 

3 

+2835 

0  4 

+5838 

0 

5 

+45  34 

Q 

8 

+1440 

Jan.    0.2 

s 
42.64 

49.3 

s 
42.70 

39-3 

s 
20.48 

82.8 

s 
36.93 

24.7      a 

s 
34-83 

57-^^8 

I0.2 

42.54 

.10 

49.8°-' 

42.57 

.13 

38.4" 

20.16 

82.1°-' 

36.73 

.20 

0.8 

23.9 

34-72 

.11 

56.8"^" 

20.2 

42.45 

.09 
.08 

,  0.3 

42.44 

•13 
.12 

I.I 

3^-^.4 

'^^- 

80.9  '•* 

1.7 

36.53 

.20 
.18 

22.6'-^ 

1.6 

34.61 

.11 

.10 

30.2 

42.37 

50.6 

42.32 

35.9 

19.58 

79.2 

36.35 

21.0 

34.51 

54-9 

.07 

0.1 

.10 

'.5 

.24 

2»I 

-IS 

1.9 

.08 

1.0 

Feb.    9«i 

42.30 

50.7 

42.22 

34.4      \ 

19.34 

77.1 

36.20 

I9.I 

34-43 

53.9 

.04 

0.0 

.08 

1.6 

.19 

2.4 

.12 

2.1 

.06 

1.0 

19. 1 

42.26 

50.7 

42.14 

32.8     ^ 

19-15 

74.7       ^ 

36.08 

17.0 

34-37 

52.9        1 

.02 

0.2 

•04 

1.6 

.14 

2.6 

.08 

0  »-* 

.03 

0.9 

,Mar.   I.I 

42.24 

50.5 

42.10 

31.2 

19.01 

72.1 

36.00 

14.8 

34-34 

52.0 

.01 

0.5 

.01 

1.5 

.06 

«-7 

.03 

2-3 

.01 

0.8 

II.O 

42.25 

50.0 

42.09 

29.7 

18.95 

69.4      ' 

35-97 

12.5 

34-33 

5'-*     A 

21.0 

42.29 

.04 

0.7 
49-3 

42.13 

.04 

28.3  '•* 

18.96    •°' 

66.8"' 

35-99 

.02 

a.2 
10.3 

34-37 

.04 

^  0.6 
50.6 

.08 

0     0.9 

.08 

1.2 

.09 

2.6 

.08 

0      ^0 

.07 

0.3 

31.0 

42.37 

48.4 

42.21 

27.1 

19.OS 

64.2 

36.07 

8.3 

34-44 

50.3 

.12 

i.r 

.12 

0.9 

.17 

a.3 

.14 

1.7 

.It 

0.1 

Apr.  10.0 

42.49 

47.3 

42.33 

26.2 

19.22 

61.9 

36.21 

6.6 

34.56 

50.2 

19.9 

42.65 

.16 

1.4 
45-9     \ 

42.50 

.17 

0.5 
25.7 

19.46    -^ 

60.0 '•» 

36.40 

.19 

5.2"^ 

34.71 

.«5 

0.2 
50.4 

29.9 

42.85 

.20 

1.6 
44.3     „ 

42.72 

.22 

0.2 
25-5 

19.78    •' 

58.5'-' 

36.65 

•25 

1.0 

34.91 

.20 

0.5 

May   9-9 

43.09 

•24 
.26 

1.8 
^^•5,0 

42.98 

.26 

.29 

0.2 

20,16    -^^ 
.43 

I.I 

36.95 

.30 
.35 

,  0.6 
3.6 
0.1 

35.15 

-24 

.27 

^<: 

19.9 

43-35 

40.5 

43.27 

26.3 

20.59 

56.8 

37-30 

3-5 

35.42 

52.9 

.29 

2.0 

.31 

I.O 

.47 

0.1 

.37 

0.4 

.29 

1.4 

29.8 

43.64 

38.5 

43-58 

27.3 

21.06 

56.7 

37-67 

3.9 

35.71 

54.3 

June   8.8 

43-95 

.31 

2.1 

36.4 

43-92 

.34 

28.6-' 

".55  •*' 

57.2°-^ 

38.06 

.39 

4.8  »•» 

36.02 

.3r 

56.0  ''^ 

18.8 

44.27 

.32 

2.1 

34-3 

44.27 

.35 

30.3  '•' 

22.06  •" 

58.2'-° 

38.46 

.40 

6.,  '•' 

36.34 

.32 

1.9 
57-9 

28.7 

44-59 

.32 

2.1 
32.2 

44.62 

.35 

2.0 
32.3 

•51 
22.57 

59^7'-' 

38.87 

.41 

7-8  '•' 

36.67 

.33 

60.0 

July    8.7 

44.91 

-32 

2.0 
30.2 

44.96 

.34 

2.1 
34.4 

23.06  •« 

61.6  '•' 

3927 

.40 

9.9'- 

36.99 

.32 

a.  I 

62.1 

.30 

1.8 

•3a 

«.4 

.46 

a.4 

.37 

2.4 

.3t 

2.2 

18.7 

45.21 

28.4  ^ 

45.28 

36.8 

23.52 

64.0 

39-64 

"•3     . 

37-30 

^4-3  ,  , 

28.7 

45-49 

.28 

26.8  '•' 

45.58 

.30 

39.3"' 

23.95    "\ 

66.7'-' 

39-99 

.35 

2.6 

14.9 

37.59 

.29 

66.5" 

Aug.   7.6 

45.75 

.26 

^5.4-^ 

45.85 

.27 

41.8^-^ 

.38 
24-33 

69.7'-° 

40.30 

.31 

X7.8"' 

37-85 

.26 

68.7" 

17.6 

45.97 

.22 

1.2 

24.2 

46.08 

.83 

2.6 

44.4 

24.66    •" 

7-9'-' 

40.56 

.26 

20.8  '•" 

38.07 

.22 

2.0 
70.7 

27.6 

46.16 

.19 

0.9 
233     \ 

46.27 

.19 

46.9"' 

.a7 
24-93 

76.2'-' 

40.78 

.22 

3*1 
23.9 

38.26 

.19 

^  '-9 
72.6     I 

•J5 

0.6 

.16 

«.4 

.20 

3.4 

.18 

3.0 

.t6 

1.8 

Sept.  6.6 

46.31 

22.7 

46-43 

49-3 

25-13 

79.6 

40.96 

26.9 

38.42 

74-4 

16.5 

46.42 

.11 

0.3 
22.4 

46.54 

.11 

51.6'-^ 

.14 
25-27     J 

83.1^' 

41.08 

.12 

3.0 
29.9 

38.53 

.11 

75-9 

26.5 

46.49 

.07 

O.Z 

22.3 

46.61 

.07 

2.I 

53-7 

.08 
25-35 

86.5^* 

41.16 

.08 

3.0 
32.9     „ 

38.61 

.08 

1.3 
77-2 

Oct.    6.5 

46.52 

.03 

0.2 

46.65 

.<x» 

55.6'- 

.02 

25.37 

89.8  »•' 

41.19 

.03 

2.8 
35-7, 

38.65 

.04 

78.3        „ 

16.5 

46.52 

.00 

22.8"'^ 

46.65 

.00 

57.3-' 

25.33    *°* 

3.1 
92.9        „ 

41.17 

.02 

38.2"' 

38.66 

.01 

0.9 

79-2 

.02 

0.5 

.04 

1.4 

.10 

2.8 

.05 

a.3 

.02 

0.7 

26.4 

46.50 

^3-3     ^ 

46.61 

58-7 

25-23 

95.7 

41.12 

40.5 

38.64 

79.9 

Nov.    5-4 

46.45 

•05 

0.6 
23.9     ^ 

46.55 

.06 

59.8-' 

25.08    -'^ 

98.2"* 

41.03 

.09 

2.0 
42.5     . 

38.60 

.04 

80.3"* 

15.4 

46.38 

.07 

24.6°- 

46.47 

.08 

60.7°" 

24-89   "' 

2.2 

100.4 

40.91 

.12 

1.6 
44.1 

38.53 

.07 

80.5°-* 

25.3 

46.29 

.09 

0.8 
25-4 

46.37 

.10 

6..2°-' 

24.65    '^ 

1.7 
102. 1 

40.76 

.X5 

1.2 
45.3     „ 

38.45 

.08 

80.6"' 

Dec.    5.3 

46.20 

.09 

26.1"^ 

46.25 

.12 

61.4 

24.38    "' 

1.2 

103.3 

40.59 

-17 

46.1 

38.36 

.09 

80.4 

.10 

0.7 

.12 

0.1 

.29 

0.7 

.19 

0.4 

.11 

0.4 

15.3 

46.10 

26.8 

46.13 

61.3^ 

24.09 

104.0 

40.40 

46.5 

38.25 

80.0 

.10 

0.7 

.14 

0.4 

.30 

0.2 

.20 

ai 

.11 

0.6 

1          25.3 

46.00 

27.5     ' 

45-99 

60.9 

23.79 

104.2 

40.20 

46.4 

38.14 

79-4 

35.2 

45.90 

.10 

«     0.6 
28.1 

45.86 

.»3 

60.2"^ 

.32 
23.47 

.03.8°-* 

40.00 

.20 

0.5 
45.9 

38.03 

.11 

78.7*' 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

0  Andromedae. 

I  Ceti. 

44 

Pisciuin. 

/?  Hydri. 

12  Ceti. 

Mean 

Solar 
Date. 

i 

Right      '  Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right        Declina- 

Ascension.        tion 

Ascension. 

tion 

Ascension 

tion 

Ascension. 

tion 

Ascension. '       tion 

1    N^A. 

SoutA. 

North. 

Si>miA. 

;    South. 

h    m     !         •     '1 

h 

m 

0       , 

h 

Dl 

0 

h     m 

0 

h 

m            •      ' 

0  I 

3    l-h36i6 

1     „ 

0  I 

4 

-919 

0  20 

-I-    I  26 

0  20 

-77  45 

025     !.-    426   1 

Jan.    0.2 

I0.2 

s 
36.09 

35-93 

.,6     75.7 
.,6     74-8,.: 

8 
49.55 
49.44 

.11 
.10 

^^•%.3 

s 
46.29 
46.18 

.11 
.10 

22.0 

0.6 
21.4 
«  0.6 

s 

62.06 

0.87 
61.19 

66.0 

^^.7 

s 
25.79 
25.68 

84.7 
.11     J^  '  0.6 

85.3 
.10     ,         o.< 

20.  2 

35.77 

73.7 

49*34 

33.3 

46.08 

20.8 

60.38 

63.2 

25.58 

85.8   " 

.15              1.4 

.09 

0.2 

.09 

0.6 

^     0.73 

-  2.2 

.09 

0^     0.3 

30.2 

35-62 

,     72.3     . 

49.25 

33.5 

45.99 

20.2 

59.65      , 

61.0 

25.49 

86.1 

.13              1.6 

.08 

0.0 

.08 

0.5 

0.63 

« 2.7 

.09 

0.2 

Feb.   9.1 

35.49 

n       70.7    ,  « 

49.17 

33.5 

45.91 

19.7 

59.02 

58.3 

25.40 

86.3 

.10               1.8 

.05 

0.2 

.06 

0.3 

0.5X               3.1 

.06               °-'  II 

19. 1 

35.39 

o6'^-«.. 

49.12 

33.3 

45.85 

19.4 

58.51      „     55.2 

25.34 

86.4 

Mar.   I.I 

35-33 

.06            _                   1.9 
.,           ^7.0 

49.08 

.04 

0.4 
32.9       ^ 

45.81 

.04 

0.2 
19.2 

58.14"^^  51.8^-: 

25.29 

.05 

86.3"' 

ii.i 

35-30 

.03 

65.x  ■• 

49.08 

.00 

0.6 
32.3 

45.80 

.01 

0.0 
19.2 

0.24  „  3.6 
57.90    48.2  V 

25.28 

•■"185.9-: 

.02 

*.7 

.03 

0.9 

.02 

0.2 

_  0.08    3.8 

.02      ^           0.6 

21.0 

35.32 

^3-4  ,  . 

49.11 

31.4 

45.82 

19.4 

57.82    44.4 

25.30 

^      ^5.3       - 

31.0 

35.39 

.07 

61.8  '•' 

49.18 

.07 

i.i 
30.3 

45.88 

.06 

0.5 
19.9 

„  0.07    3.9 
57.89    40.5 

25.36 

.06 

«       0.8 
84.5 

.12,                  1.3 

.10 

1.3 

.10 

0.7 

0.23    3.9 

.09 

I.O 

Apr.  10.0 

35.51 

j    60.5 

49.28 

29.0 

45.98 

20,6 

58.12    36.6 

25.45 

83.5 

19.9 

35.68 

.17 

I.O 

59-5  „  , 

49-43 

.»5 

1.6 
27.4 

46.12 

.14 

0 

0.9 
21.5 

58.50  "^«  32.8  ^-^ 

25.59 

-^  82.. '-Ml 

29.9 

May   9.9 

19.9 

35.90 
36.16 
36.47 

.22 

.26 
.31 

0.6 

-         0.2 

n            0.2 

58.9 

49.62 

49.84 
50.10 

.19 
.22 
.26 

^5-7 :: 

23.8  ^ 
2,1 
21.7 

46.30 
46.52 
46.78 

.18 
.22 
.26 

1.2 

"•7  ..5 

24.2 

..8"-« 

0.54 

f  7^  0.80 

60.52 

3.0 
29.2 

.5.9- 
22.8  '•' 

25.76 
25.98 
26.23 

.17 
.22 
.25 

80.7 '" 

1.7 

77.1 

.33  i                0.7 

.28 

2.1 

.28 

1.9 

0.91                           2.7 

.27              2.0 

29.8 

36.80 

«       59.6 

50.38 

19.6 

47.06 

27.7 

61.43                        20.1 

26.50 

75-1 

June   8.8 

37.15 

•^^60.6"^ 

50.69 

.31 

2.2 
17.4 

47.36 

.30 

29.6   '-^ 

I.OI                     2.2 
62.44                   17.9 

26.80 

.30             2.1 
73.0 

18.8 

37-52 

'''      62.1"^ 

51.01 

.32 

2.2 

15.2 

47.67 

•31 

2.1 

31-7 

63.51"°'       16.2   "7 

27.12 

•^'.70.8"^ 

28.8 

37.89 

51-33 

.32 

2.1 
13.1 

47.99 

.32 

33.8'- 

64.62    '•" 

1.2 
15.0  ^ 

27.44 

•^^!68.7"-^ 

July    8.7 

38.25 

'''        66.0"' 

51.65 

.32 

1.9 
".2  « 

48.31 

.32 

35.8"" 

^            I.I2 
65.74 

0.6 
14.4 

27.76 

•^^66.7"° 

.34               a.3 

.31 

1.8 

.31 

3.0 

I. II 

0.1 

.31             1.9 

18.7 

38.59 

68.3 

51.96 

9.4  , 

48.62 

37.8 

66.85       ^       14.3 

28.07 

1  64.8 

28.7 

38.91 

'''     70.8"^ 

52.25 

.29 

7.8  '•« 

48.91 

.29 

1.9 
39.7 

67-91  ":^  14.8  ^-^ 

28.36 

•^,63.i'-' 

Aug.    7-6 

39.20 

.29 

73-5   ■ 

52.52 

.27 

6.S  '■' 

49.17 

.26 

41.4'-' 

68.89  °f  15.9"! 

28.63 

•^61.6'-^ 

17.6 

39.46 

.26 

76.2^ 

52.75 

.23 

'     I.O 

5-5     « 

49.40 

.23 

4-9-' 

69.76  °-«' 

1.5 
17.5 

28.87 

•^     60.3'-^ 

27.6 

39.67 

.21                    2.0 
,,       79.0 

52.95 

.20 

0.8 
4-7  „ 

49.60 

.20 

44--^ 

0.74 
70.50  'i 

2.0 
19.5 

29.07 

.20  ,                   I.O 

59.3 

.17                    2.7 

.16 

0.4 

.17 

I.I 

0.58 

2-5 

.17 

0.7 

Sept.  6.6 
16.5 

39.84 
39.97 

.13 

81.7 

84.3, 

53-" 
53-23 

.12 

4.1 

49.77 
49.90 

.13 

46.1 

71.08 

0.41 
71.49 

22.0 

2.7 

24.7 

29.24 
29.38 

.14 

58.6 
58.1°-^ 

26.5 

40.06 

.09 

86.8  *' 

53-32 

.09 

0.1 
4.2 

49.99 

.09 

46.6*^' 

0.23   _  2.9 
71.72    27.6 

29.47 

.09 

0,2 
57-9 

Oct.    6.5 

40.10 

.04 

.89.1 '•' 

53-37 

•05 

0.4 
4.6 

50.04 

.05 

^          0.3 
46.9 

0.03'    3.1 
71.75    30.7 

29.53 

.g6 

58.0 

.01                 2.1 

.02 

0.5 

.03 

0.1 

^  0.15 

3.0 

.03 

0.2 

16.5 

40.11 

91.2 

53.39 

5.1 

50.07 

47.0 

71.60  ^ 

33.7   „ 

29.56 

58.2 

.03                 1.9 

.02 

0.7 

.01 

0.1 

0.34 

2.8 

.00               0.S 

26.4 

40.08 

^     93.1      , 

53-37 

5-«^« 

50.06 

46.9 

71.26 

36.5 

29.56 

58.7 

Nov.    5-4 

40.02 

.06 

1.0 

94-7     , 

53.33 

.04 

50.03 

.03 

0.2 

46.7 

0'49      "      "2.5 
70.77           '    39.0 

29.53 

.03               0.5 
59.2 

15.4 

39.93 

.09 

96.0  '•' 

53.27 

.06 

0.8 
7-4  „„ 

49.98 

.05 

46.3"^ 

0.64                2.2 
70.13              41.2 

29.48 

.05               0.7 
59.9 

25-3 

39.82 

.11        ^       0.9 
96.9 

53.19 

.08 

8.3" 

49.91 

.07 

45-8°- 

69.38":^      42.9"' 

29.41 

•^,60.6°-' 

Dec.    5-3 

39.69 

.13                0.5 
;  97-4 

53.10 

.09 

0.8 
9-^     « 

49.82 

.09 

a6 
45.2     ^ 

6«.55"^ 

•  I.I 

44.0 

29.32 

•^|6i.4°*' 

.14  1           0.2 

.10 

0.8 

.09 

0.6 

0.88 

0.6 

.09  i            0.7 

15.3 

39.55 

c        97.6 

53.00 

9-9  „, 

49-73 

44.6 

67.67 

44.6 

29.23 

i  62.1 

25-3 
35.2 

39-40 
39.24 

.15              0.2 

1  96.8 

52.90 
52.79 

.10 

.71 

10.6"^ 
0.6 
II. 2 

49-63 
49-52 

.10 

.11 

0.7 

43-9  „  . 
0.0 

43.3 

66.76  "•»■  44.5°-' 

29.13 
29.03 

"^62.8°•^ 

.10 1           0.6 

63.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

TT  Andromedae. 

a  Cassiopeix. 

\ 

^Ceti. 

21  Cassiopeiae. 

0  Cassiopeis. 

Mean 

Solar 
Date. 

1 

1 

Right     1 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. < 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Nifrtk. 

North. 

South. 

h 

m 

North, 
0      » 

North, 

h     1 

ji 

0      f 

h 

ni 

0      » 

h 

m 

0      . 

h 

m 

e         1 

0  32 

-h33i3 

035 

+56  2 

0  39 

-1828 

039 

+7429 

039 

+47  47 

Jan.    0.3 

10.2 

8 
3.10 

31.0 

8 
22.22 

48.7 

s 
3.54 

62.6 

s 
39.31 

60.5 

a 
41.09 

39-9 

2.95 

.15 

0.6 
30.4 

21.93 

.29 

4«-3::: 

3.42 

.12 

63.0"-^ 

38.58 

.73 

0.1 
60.6 

40.87 

.23 

39.5"* 

20.2 

2.80 

.15 

I.O 

^9-4  ,  ^ 

21.64 

.29 

0.8 

47-5 

3.31 

.11 

o.» 

63.2 

37.86 

.72 

0.6 
60.0 

40.65 

.22 

38.6^' 

30.2 

2.65 

•15 

28.2  "* 

21.37 

'V 

46..  - 

3.20 

.11 

63.1"' 

37.17 

.69 

58.8 '" 

40.44 

.21 

37.3  '■' 

Feb.    9.1 

2.52 

.13 

! 

26.7"^ 

21.12 

.25 

44.4'-' 

3.10 

.10 

62.8°-' 

36.54 

.63 

57.1 '•' 

40.25 

.19 

1.6 
35.7 

.11 

1.6 

.21 

2.1 

.08 

0.6 

.55 

2.1 

.17 

1.9 

19.1 

2.41 

.08 

'5-'  ..6 

20.91 

.16 

4^-^.3 

3.02 

.06 

62.2 

^         ot.9 

35.99 

.44 

55-%.5 

40.08 

.13 

33-«.. 

Mar.   I.I 

2.33 

23-5 

20.75 

40.0 

2.96 

61.3 

35.55 

52.5     \ 

39-95 

31.7 

II. I 

2.29 

.04 

...8-' 

20.64 

.11 

2.5 

37.5 

2.93 

.03 

60.2  '•' 

35.25 

.30 

2.8 
49.7 

39.87 

.08 

2.2 
29.5 

21.0 

2.29 

.00 

'•5 
20.3 

20.60 

.04 

2.5 

35.0 

2.94 

.01 

58.8";; 

35.09 

.16 

46.8"^ 

39.85 

.02 

2.2 
27.3 

31.0 

2.34 

.05, 

18.9  "* 

20.64 

.04 

32.6^-* 

2.98 

.04 

1.6 
57.2 

35.08 

.01 

2.9 
43-9 

39.88 

.03 

2.1 
25.2        ^ 

.zo 

1.2 

.11 

2.3 

.08 

1.9 

.14 

2.9 

.10 

1.9 

Apr.  10.0 
20.0 

2.44 

2.58 

•M 

16.8^^ 

20.75 
20.93 

.18 

r.           2.0 
28.3          ^ 

3.06 

3.18 

.12 

53.2 

35.22 
35.52 

.30 

38.4 

39.98 
40.14 

.16 

*3-3  ..6 
21.7 

29.9 

2.78 

.20 

o«5 
16.3 

21.19 

.26 

1.6 
26.7 

3-35 

.17 

2.2 
51.0 

35-97 

.45 

36.1 '•' 

40.36 

.22 

20.4-^ 

May    9-9 
19.9 

3.0a 
3.30 

.24 
.28 

^      0.2 
16. 1 

^      0.2 
16.3     ^ 

21.51 
21.89 

.32 

.38 

1.2 

24.7 

3-55 
3.80 

.20 
•25 

1< 

46.3 

36.54 
37.22 

.57 
.68 

1.9 

32.8  '•* 

40.63 
40.95 

.27 
.32 

0.9 
19.0 

.32 

0.7 

.43 

0.3 

.27 

2.5 

'll 

I.O 

.37 

0.0 

29.8 

3.62 

17.0 

22.32 

24.4 

4.07 

43.8 

37-99 

31.8 

41.32 

19.0 

June   8.8 

3.96 

.34 

18.0  "° 

22.77 

•45 

0.3 
24.7     \ 

4.37 

.30 

2.4 

41.4 

38.83 

.84 

0.4 

31.4 

41.72 

.40 

0.5 
19.5 

.35 

1.4 

.48 

0.7 

.32 

2.3 

.88 

A°'* 

.41 

0.9 

18.8 

4-31 

19.4 

23.25 

25.4 

4.69 

39-1 

39.71 

31.6 

42.13 

20.4 

28.8 

4.67 

.36 

2I.I  '-' 

23.74 

.49 

26.6  '" 

5.02 

.33 

2.1 

37.0 

40.60 

.89 

0.7 
32.3 

42.55 

.42 

"•7"h 

.36 

2.0 

.48 

0     '-^ 

.33 

2.0 

.89 

1.2 

.42 

1.8 

July    8.7 

5.03 

•35 

23.1 

2.3 

24.22 

.46 

28.2 
2.1 

5-35 

.33 

'5-°.., 

41.49 

.85 

"•^.^ 

42.97 

.41 

23.5^^ 

18.7 

5.38 

25-3 

24.68 

30.3, 

5.68 

33-3 

42.34 

35.2 

43.38 

25.6 

28.7 

5.70 

.32 

^7-^ 

25.12 

.44 

3-c: 

5.99 

.31 

31.9  ••* 

43.15 

.81 

2.2 
37.4       . 

43-76 

.38 

28.0": 

Aug.    7.7 
17.6 

6.00 
6.27 

.30 
•V 

^5 
30.1 
^          2.6 
32.7      ^ 

25.52 
25.87 

.40 

.35 

r." 

6.28 
6.53 

.29 
.25 

I.O 

309 

0.7 

30.2 

43.89 
44-55 

.74 
.66 

2.6 
40.0 

43.0  ^•'' 

44.12 
44.43 

.36 
.31 

,  2.6 
3^^2.8 

33.4 

27.6 

6.50 

..3 

2.6 

35.3   - 

26.18 

.31 

41.5^" 

6.76 

•23 

29.8"^ 

45.12 

.57 

46.2'-* 

44.71 

.28 

^     2.9 

36.3 

.19 

a.6 

•25 

3-» 

.19 

0.0 

.46 

3.5 

.23 

3.0 

Sept.  6.6 

6.69 

37-9 

26.43 

44-7 

6.95 

29.8 

45.58 

49-7     , 

44-94 

39-3 

16.5 

6.84 

.15 

2.4 
40-3 

26.62 

.19 

48.0'-' 

7.10 

•15 

0.3 

30. 1  \ 

45.93 

.35 

53.3'-* 

45.12 

.18 

3.0 
42.3 

26.5 

6.94 

.10 

^4 
42.7 

26.76 

.14 

51.3  ;•' 

7.21 

.11 

a6 
30.7 

46.16 

.23 

57.0'-' 

45.25 

•13 

3.0 
45.3 

jOct.    6.5 

7.01 

.07 

44.8 

26.84 

.08 

54-5    • 

7.29 

.08 

^  0.9 
31.6 

46.28 

.12 

60.8  *•' 

45.33 

.08 

48.2"^ 

1          16.5 

7.05 

.04 

46.8 

26.87 

.03 

I57-5' 

7.32 

.03 

I.I 
32.7 

46.28 

.00 

64.4'-! 

45.37 

.04 

2.7 

1 
1 

.00 

'•7 

.03 

a.9 

.01 

1.2 

.12 

3-5 

.01 

2.5 

26.4 

7.05 

48.5 

26.84 

^■^,f. 

7-33 

33-9 

46.16 

67.9 

45.36 

53.4 

Nov.  5-4 

7.01 

.04 

1*5 
50.0 

26.76 

.08 

a.6 

7.30 

.03 

35.2"^ 

45.92 

.24 

71.2  »-^ 

45.32 

.04 

55.7^"^ 

15.4 

6.95 

.06 

1.2 
51.2 

26.63 

.X3 

^5-3  • 

7.25 

.05 

36.5'-^ 

45.58 

.34 

74- : 

45.23 

.09 

57.6'-: 

1           25.4 

6.86 

.09 

o>9 

26.46 

.17 

67.2  ■•' 

7.18 

.07 

1.2 

37.7 

45.13 

.45 

76.8^" 

45.11 

.12 

1.6 
59.2 

'Dec.    5-3 

6.75 

.11 

•    0.6 
52.7 

26.26 

.20 

68.6  ••♦ 

7.09 

.09 

38.9'" 

44.59 

-54 

2.2 
79.0  , 

44.96 

.15 

_       1.2 
60.4 

.12 

0.2 

.24 

I.O 

.10 

I.O 

.61 

1.6 

.z8 

0.7 

15-3 

6.63 

52.9 

26.02 

69.6 

6.99 

39-9     _ 

43.98 

80.6 

44.78 

61.1 

25-3 

6.49 

.14, 

52.8-' 

25-75 

.27 

0.5 
70.1 

6.88 

.11 

0.8 
40.7     , 

43-31 

.67 

81.6  "^ 

44.58 

.20 

61.4°-^ 

1           35.3 

6.34 

•15 

1 

52.3"^ 

25.47 

.28 

0.1 

70.0 

6.76 

.12 

0.6 
41.3 

42.60 

.7« 

82.1  "5 

44.37 

.21 

61.3°-' 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.3 
10.2 
20.2 
30.2 

Feb.   9-2 

19. 1 
Mar.  I.I 
II. I 
21.0 
31.0 

Apr.  10.0 
20.0 
29.9 

May  9*9 
19.9 


<J  Piscium. 


Right 
Ascension. 


Declina- 
tion 
N0rth. 


h     m 
043 

59^8  „ 
59.67  „ 
59-56     ^^ 

59.36 


18.7 
28.7 

Aug.  7-7 
17.6 
27.6 

Sept.  6.6 
16.5 
26.5 

Oct.  6.5 
16.5 

26.5 

Nov.    5-4 

15-4 

25.4 

Dec.    5.3 

15-3 

25-3 
35.3 


+  75 


39-4. 


59.27 
59.21 
59.18 
59.18 
59.22 

59.30 
59.42 
59.58 
59.78 
60.02 


38.8 

38.x; 

37.4 
36.8  I 

36.2 

35.8; 
35.5. 

35-4, 
35-5" 

35.8, 

36.4^ 
37-3' 
38.4 
39.8 


y  Cassiopeiae. 


Right 
Ascension. 


Declina- 
tion 
North, 


29.9  60.29 

June*  8.8  60.59 

18.8  60.90 

28.8  61.22 


.301 

■31  I 

■32 

July    8.7    61.54   '^^ 


49-S.o 


61.86 

62.16 

62.43 
62.68 

62.90 

63.08 
63.23 
63.35 
63-43 
63.48 

63-49 
63.48 

6345 
63.40 

63.33 

63.24 
63.14 
63.04 


51.2 
53.2 
55.1 
56.8 
58.4 

59-7 
60.8  ' 


.30 
.27 
.25 
.22 

.z8 

.15  I 


...     ^         0.9 

61.7 

.08  I    ^         0.6 

I    62.3 

"5|62.8°-5 


63.0 

63.0 

62.9 

62.6* 

62.3 

61.8 
61,2 
60.6' 


a6 


h     m 

8 
14.78 
14.44 
14.10 
13.77 
13.47 

13.20 
12.98 
12.83 
12.75 
12.75 

12.84 
13.01 
13.27 
13-60 

13.99 
14.44 

14-93 
15.45 
15.99 
16.52 

17.04 

17-53 
17.99 
18.41 
18.77 

19.07 
19.32 
19.50 
19.62 
19.67 

19.66 
19.60 
19.48 
19.30 
19.08 

18.82 
18.52 
18.20 


+6013 

5^-3  „^ 

58.2 

57.6 

56.4 

54-9 


0.6 


1.5 


52.9 
50.6 

48.1 

9 

45.5^ 
43.0 

40.6 

38.4' 

36.5^ 

35.0^ 

33.9 


0.6 


33.3^ 

33-2 

33-7 

36.0 


0.5 


1.8 


,  37-8 
.49      ^     2.2 

I  40.0 

.46  I  ]       2.6 

42.0 

.30         3.2 


51.7 

'^l55.o'-' 

"'8.4^-* 

'^    61.7'-' 

65.0^-^ 
3-0 


68.0 
70.9' 

73.4 
75.6 

77-4 

78.7 

79-5^ 

79-7' 


0.8 


^  Andromedse. 


Right 
Ascension. 


h     m 


44-17 
44.00 

43.83 
43.66 
43.50 

43-36 
43.25 
43.18 
43.16 
43.18 

43.26 

43.39 
43.58 
43.81 
44.09 

44.40 

44-75 
45.12 
45.50 

45.88 

46.24 

46.59 
46.92 
47.21 
47-47 

47.69 
47.87 
48.01 
48.11 
48.17 

48.19 
48.17 
48.13 
48.05 
47.95 

47.82 
47.68 
47-52 


.07 


Declina- 
tion 
North. 


47-2, 
46.7 

45.9 
44.8^ 
43-4  J 

41.8 
40.1 

38.3; 

36.6 

35.0' 


.36 

.35 
.33 
.29 
.26  I 

.22  I 


.04 
.08 

.10  I 
.13  , 

.14 
.16 


0.8 


h     m 

055 

s 

72.63 
'  2.90 

^•73  ^„, 
66.82^'' 

^3-99  ^., 

61.36 

2.32 


33-5  J 

32.3, 

31.5. 

31.0 

30-9 


0.5 


31.2 


0.7 


•":3i.9"' 

•3^1 33.0'-' 
.38  ^^  1.4 

.38  1    34-4  ,.8 

.      36.2 

2.1 


38..  ^ 

40.5^ 
2. 

48.1 

50.8 
53.4 

55-9 
58.3 
60.5' 


2.7 


2.4 


62.6 

64.4^ 

65.9 

67.1 

68.0* 


68.5 

68.7^ 

68.5' 


43  Cephei  (H.). 


Right 
Ascension. 


59.04 
57.11 
55.64  ^ 
54.70  ^ 
54.30 


1.93 


Declina- 
tion 
North, 


+8546 


0.17  I 


54.47 
55-19  , 
56.43 
58.14; 
60.25 

62.69 
65-38 
68.25 
71.21 
74.18 


0.72 
1.24 


2.44 


2.69 
2.87 
2.96 


77.09 
79.87 
82.46 
84.80 
86.85 


2.9» 


2.78 
2.59 


2.05 


''•^^.34 

89.91      ^ 

^    0.04 

^^•37,^ 


44.4 
44-9  ^ 
44-8^ 
44.1, 
42.7 

40.8 

38.5; 
35.8 
32.8 
29.8 

26.8 
23.9 

21.2  ' 

18.9 
17.0 

15.6 

M-7 

14-3; 

14.5 

'5-3  . 

16.5 
18.3 
20.6 

23.3. 
26.3- 


91.07 
90.25 

88.99 
87.31 
85.25 

82.86 
80.22 
77.40  ' 


0.82 
1.26 


2.06 


2.64 


05 


1.9 


2.7 


2.9 


0.9 


0.8 


2.7 


29.7 

33-3 
37-0 
40.9 
44.8 

48.6 
52.2 
55.6 
58.7 
61.3 

63.5, 

65.0 

66.0' 


2.6 


1.5 


e  Piscium. 


Right         Declina- 
Ascension.        tion 
North. 


h    m 
058 

"5-4^    .X, 

15.08 

.11 
14.97 


T 


+  724 


17.0 
16.4 

15-7 
15.1^ 

14-5' 


14.88 
14.81 
14.76 
14-75 
14-77 

I4f83 
14.94 
15.09 
15.28 
15.51 

15-77 
16.06 
16.36 
16.68 
17.01 

17.32 


.061 


17.62 

.30 

.29 

17.91 

.76 

18.17 

18.40 

•23 

.19 

18.59 

18.76 

.17 

18.89 

.13 

18.98 

.09 

.06 

19.04 

19.08 
19.08 
19.06 
19  01 

18.95 

18.87 
18.78 
18.67 


.05 
.06 

.08 

.09 


0.6 
0.7 


0.6 


13-9^ 
'3-5, 
13.2 
13.0^ 
13-1  . 


0.3 


0.5 
0.9 


13-5 
14.0 
14.9^ 
16.0 


18.9 
20.6 
22.5 

24*5' 
26.5 


1.7 


28.6 

30.5 
32.4 

34-1 
35-7 


1.9 


X.6 


37.0 
38.1 
39.0 

39-7^ 
40.1' 


0.9 
0.7 


40.4, 
40.4^ 

40.3^ 
40.1 

39.7 


0.4 
0.5 


39.2 
38.7 
38.1' 


0.5 
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FIXED  STARS,  1910. 

(CONSTANTS  OF  STRUVE  AND  PETERS) 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.3 
10.2 

20.2 
30.2 

Feb.   9'2 

19. 1 

Mar.  I.I 

II. I 

21. o 

31.0 

Apr.  lo.o 
20.0 
29.9 

May  9*9 
19.9 

29.9 

June   8.8 

18.8 

28.8 

July    8.8 

18.7 
28.7 

Aug.  7-7 
17.6 
27.6 

Sept.  6.6 
16.6 
26.5 

Oct.  6.5 
16.5 

26.5 

Nov.   5.4 

15-4 

25.4 

Dec.    5.3 

15-3 

25.3 
35.3 


^  Andromedae. 


Right 
Ascension. 


b     1 

I 

s 
40.36 
40.20 
40.04 
39.88 
39.72 

39.58 
39-47 
39-39 
39-36 
39.37 

39.43 
39-54 
39.71 
39.93 
40.19 

40.49 
40.82 
41.17 

41.54 
41.91 

42.27 
42.62 
42.95 
43.24 
43.51 

43.74 
43.93 
44.08 
44.20 
44.27 

44.31 
44-32 
44.29 
44-23 
44.14 


Declina- 
^tionl 
NortH. 


+35    8 

42.6 

0.4 
42.2 

0.7 

39.3  . 


37-9 
36.3 
34.7 
33.1 
31.6 


.09; 


30.3, 


.11 

I.O 

29.3    „ 

.17 

0      0-8 

28.5 

,11 

28.1  °-* 

.26 

0.1 

28.0 

.30 

0.4 

28.4 

.31 

0.7 

29.1 

.H5 

1.0 

30.1 

.37 

-  1-4 

31-5 

.37 

X.7 

33.2 

.36 

2.0 

35.2 

.3^ 

2.2 

37-4 

.33 

,    -'-3 

39.7 

.ag 

2.4 

42.1 

.27 

tL  *-5 

44-6 

.23 

a.  5 

47.1 

.N 

2.4 

49-5, 

.1^ 

2.4 

51.9 

.12 

2.2 

54.1 

.07 

^  2.1 
56.2 

.04 

1.9 

58.1     ^ 

.01 

1.6 

59-7 

.03 

6t.t"^ 

.06 

^    _  J.« 

62.2 

63.1' 


0.5 


1 63.6 

13  '  ^       0.1 

.  63.7 

,    .14     ^     ^  o.» 

43.76        63.6 


44-03 
43-90 


K  Tucanae. 


Right 
Ascension. 


h 
I 

s 

43-61 
43.08 
42.56 
42.06 
41.60 

41.18 
40.83 
40.55 
40.36 
40.25 

40.24 
40.33 
40.53 
40.82 
41.20 

41.67 
42.21 
42.82 

43.47 
44.15 

44-85 
45-54 
46.20 
46.82 
47-37 

47-84 
48.22 
48.49 
48.66 
48.72 

48.66 
48.50 
48.25 
47.91 
47-50 

47.03 

46.53 
46.01 


m 
12 


Declina- 
tion 
South. 


—6920 


99.2^ 
99.1^ 

98.3' 
97.0 

95.1 


1.9 


92.7 
89.9 
86.8 
83.3 
79.7 


09  7^•^.8 

72.1 

68.3'-'' 
64.6'-' 
61..  '•' 

3-2 


.29 


57-9 

55.0^ 

52.5^ 

50.5^ 

49.0' 

48.1 
47-8 
48.0 
48.8 
50.2 


0.9 


0.3 


0.8 


1.8 


52.0 

54-3' 

56.9 

59.8' 

62.8 


2.6 


3.0 


65.8 

68.7' 

71.4 

73.7^ 
75.6' 


2.7 


.50 


177.8"' 
'^  78.0°" 


/  Piscium. 


Right 
Ascension. 


h.     m 
I    13 


8.61 
8.50 
8.39 
8.27 
8.16 


Declina- 
tion 
North. 


+  3    8 


21.7 


8.06 
7-98 
7-92 
7.89 
7.90 

7-95 
8.04 
8.17 

8.35 
8.56 

8.81 
9.09 

9.39 

9.70 

10.02 

10.34 
10.65 
10.94 
11.20 
11.44 

11.65 

11.83 
11.97 
12.08 
12.16 

12.20 
12.22 
12.21 
12.18 
12.12 

12.05 
11.96 
11.86 


.11 
.12 

.XX 

.10 

.08 

.06' 
•03, 


.09  I 

.13 

.x8| 

.2X 
.25 

.28, 
.30 
.31 


20.4 
19.9 
19-4. 


0.6 


0.5 
0.3 


19.1 

18.8^ 

18.8' 

18.9' 

19.2 

19.8 
20.6 
21.7 
23.0 
24-5! 


0.3 


0.8 


26.2 
28.1 

30.0 


1.9 
1.9 

2.0 
i  32.0 

.32  '  2.x 

I 
36.1 


31 

,8.0  '•' 

29 

1-7 

26 

3^-7  ,.6 

1 

41-3 

24 

1.4 

42.7 

2X 

I.I 

43-8 

x8 

0.9 

44-7    ^ 

M 

0.6 

45-3^ 

,1^5.7, 

45-9  . 


45.9^ 
45.7^ 
45-3^ 
44-9^ 
44-3. 


43-7 


.09     ■"  •  0.6 

i  43.1 

.10!  ^^     0.6 

42.5 


<?»  Ceti. 


Right 
Ascension. 


h     m 

1 19 

3^84     „ 

30.61 

.13 

^°-^^     .XX 
30.38  , 


Declina- 
tion 
South. 


-  838 

60.0 


30.27 
30.18 
30.12 
30.08 
30.08 

30.12 
30.20 
30.33 
30.49 
30.70 

30.94 
31.22 

31-51 
31.82 

32.14 

32.46 

32.77 
33-06 

33-34 

33.58 

33.80 
33.98 
34-13 
34-24 
34-32 

34-37 
34.39 
34-38 
34-35 
34-29 

34.22 

34-13 
34,02 


60.7 

61. 2 
61.6 


6..5, 

61.2 
60.7 
59.9 
58.9 


0.7 


0.8 


.08  I 

.16 

.21  I 
.24' 


57.6 

56.1 

54-4 

52.5^ 

50.4 


1.9 


48, 
46. 
43 
41 
39 


.2.3 


.6^ 


I 


37.< 

35-< 
I  34.- 

33-' 
'  32.; 

''■■', 

1  31.5^ 
31.5^ 

I  31.8^ 
32.3 


0.6 


0.5 


"^1 
.01  I 

.03 

.06  I 

.07, 


33-'  0.9 
^■°  ..o 

36.0 

1.0 


38.0 
38.8 
39.6' 


a8 


38  Cassiopeue. 


Right 
Ascension. 


h 
I 

s 
29.87 
29.36 
28.83 
28.29 
27.78 

27-31 
26.90 
26.58 
26.36 
26.25 

26.26 
26.40 
26.65 
27.02 
27.49 

28.05 
28.68 
29.37 
30.09 
30.82 

31.55 
32.26 

32.93 
33-55 
34.12 

34.62 
35-03 
35-37 
35.62 
35.78 

35.85 
35.83 
35.71 
35.51 
35.23 

34-87 
34-44 
33.96 


Declina- 
tion 
North. 


24     +6947 


.51 
.53 

.54 
.5* 
.47 

.41 

.32 


80.4 
80.9 
80.9' 
80.3  ' 
79.1  ' 


0.5 


X.6 


77-5. 
75-4 
^1  73-0 
70.4 

'  I  67.7 

[  -* 

.65.0 
62.4  ' 

60.0 

s 
57.9  J 
56.2 


2.4 

2.6 


2.7 


54-9 
54.1 

53.8; 

54.1 
54.8 


0.8 


0.7 
1.3 


.71 

.67  I 

.62 

.57! 

.50 


56.1 
57.8 

59.9 1 

62.4 
65.2 


1.7 


2.8 

3.x 


'  68.3 

•*^7I-6^•^ 
•'*  75.0'-* 

•^^78.6^-^ 

-'    82.1  ^-^ 
.07 1  3.4 


.02  I 

.12  I 
.20 


85.5 

88.8 
91.9 
94-7 
97-1 


3.3 


2.8 
2.4 


'  99-1        I 

•*^ioo.5'-*| 

.48         ^  0.9 

,101.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
SoUr 
Dftte. 


ij  Piscium. 


Right         DecHoa- 
Ascension. ,       tion 
I    North. 


V  Andromedae. 


Right         Decliua- 
Ascension.        tion 
North. 


tr  Piscium. 


Right      I  Declina- 
Ascension.        tion 
North. 


a  Eridani. 
{AcherfMr.) 


Right         Declina- 
Ascension.  |      tion 
South, 


V  Piscium. 


Right         Declina- 
Ascenaion.         tion 
North. 


I 


Jan.    0.3 
10.3 

20.2 

30.2 

Feb.    9-2 

I 

Mar.  1*1 

I  II. I 

I  21. 1 

I     3..1 

;  Apr.  10.0 

20.0 

30.0 

May    9-9 

19.9 

I 

29.9 

June  8.9 

18.8 

'  28.8 

July    8.8 


18.7 

28.7 

Aug.    7-7 

I  17-7 

27.6 

t 

■Sept.  6.6 
.16.6 
26.6 
Oct.  6.5 
16.5 

26.5 
Nov.  5-4 
15.4 
25-4 
Dec.    5-4 

153 

25-3 
35.3 


h     m 
I  26 

8 
39.18       __ 
39.07 
38.95 
38.82 
38.69 

38.58 
38.48 
38.40 
38.36 
38.35 

38.39 
38.47 
38.60 

38.77 
38.98 


-1452 


1 54.6 

54-0. 


0.5 


•n 

0.7 

53-3 

..3 

52.6     1 

... 

0.8 

51.8 

.10 

0.7 

51. 1 

.08 

^        0.6 

50.5 

.04 

0.5 

50.0 

•"' 

40.6'^* 

.04 

0.1 

.08 

^9-5,, 

49.6 

.13 

0.4 

50.0     ^ 

.X7 

^  0,6 

50.6 

.21 

0.9 

51-5 

.25 

I.I 

39.23 

39-51 
39.82 
40.14 
40.46 

40.79 
41. II 
41.41 
41.69 
41.94 

42.17 
42.36 
42.52 
42.64 
42.74 

42.80 
42.83 
42.84 
42.82 
42.77 

42.70 
42.62 
42.52 


54.0   J 
55.6 


1 

57-3 

.321 

1.9 

59.2 

.33 

1.9 

61.1 

.■^^ 

2.0 

63.1 

.30 

^       2.0 
65.1 

.28 

/       1*9 

67-0      I 

.251 

68.8'-^ 

•«3| 

1 

1.6 

70.4 

•  19 

0  *•* 

71.8 

.16 

1.3 

73.1 

.12 

I.O 

74.1 

.10  . 

0.9 

75.0 

.06, 

0.7 

75.7 

.0^ 

/;       °'5 

76.2 

.01 

0.3 

76.5 

.02  1 

\.   ^  0. 1 

76.6 

.05, 

76.6 

.07  . 

0.2 

76.4^ 

76.1 

75-7' 


h     m     I         •      ' 

I  31    :+40  57 

8 

29.77 

29.60 


29.41 
29.22 
29.03 

28.85 
28.70 
28.58 
28.51 
28.43 

28.51 
28.60 

28.74 
28.94 
29.19 

29.49 
29.82 
30.19 
30.57 
30.96 

31-35 
31.73 
32.09 

32.43 
32.74 

33.01 
33.24 
33-44 
33.60 

33.71 


.17, 
.19  j 
.19' 
.19 
.18  1 

.15 

.12 
.07 
.03 
.03 

.09 
-M 

.20 

I 
.25 

.30 

.33 
•37 

.381 
.391 
.39 

.38 
.36 

•34  I 

.31 

.27 

.23 
.20 

..ei 

.11 

.071 


27.9^ 

27.9 

27.4 

26.7 

25.6 

24-3 
22.7 
21.0 

19-3 
17.6 

16.0 

13-4 
"•5. 

I2.0 


0.0 


33-78 

33.8.   •" 
33.78   "^ 

.07 
.II 


33.71 


33-60 

33-47 
33-32 


1.3 


11.9 


0.3 


12.8 
13.8 
15.2 

16.8 

,8.7; 

20.9 
23.2  ' 
25.6 

28.1 
30.6 
33-1 
35.6 
37.9  ; 

40.1 

42.1; 

43-9 

45-4 

46.6 


X.6 


2.5 


2.5 


'•5 


0.9 


48.0 
48.2* 


h     m     ;  •      ' 

I   32     I+II40 

8 

18,85  I  51.4 

.II  I  •'      ^  0.5 

18.74  \  50.9^, 

-,    _        .  12  ,  0.0 

^^^^    .i3'5"-3^6 
18.49    .„     49.7^, 

^^•37    .„;49.x^. 


I  34    I-57  4I 


18.25 
18.15 
18.07 
18.03 
18.02 

18.05 
18.12 
18.24 
18.40 
18.61 

18.85 
19.12 
19.42 
19.74 
20.06 

20.38 
20.70 
21.00 
21.28 
21.53 

21.76 

2X.95 
22.12 
22.25 
22.35 

22.41 

22.45 
22.46 

22.45 
22.41 

22.35 
22.26 
22.16 


48-5 
.10,  ^   •'o.e 

'  47-9 
.08     ^'^0.5 

^  I  47.4     , 
.04  0.3 

47.1 
.01       ,      a2 

46.9 
.03     ^        0.1 


47.0^ 

47-3, 

47-8 

48.6 

49.6^ 

50.9  J 
52.4' 
54.1 

55.9; 
57.8 


0.8 


1.7 


1.9 
1.9 


,  59.7 
^^61.7'" 
'>3.6'-^ 
^65.3'-^ 
''    67.0"^ 

»3  I  '.5 

68.5 

■»!69.8'-^ 
'^70.8'-'' 

13   ,  0.9 

!  71-7 
10  I  0.7 

,  72.4 

06  '    ^  0.5 


.09 


72.9^ 

73-2 

73-3; 

73.3^ 

73.1 


72.8 
72.4  I 
71.9 


22.09 
21.77 
21.45 
21.14 
'ao.83 

20.55 
20.31 
2aii 
19.96 
19.87 

19.84 
19.88 
19.99 
20.17 
20.42 

20.73 
21.10 
21.52 

21.97 
22.45 

22.94 
23-43 
23.90 
24-34 
24-75 

25.11 
25.41 
25-65 
25.82 
25.92 

25.94 
25.90 
25.80 
25.64 
25.43 

25.18 
24.90 
24.60 


59.6 

59-9^ 

59.7. 

59.0 

57.7 


0.3 


0.7 


1.8 


55-9, 
53.6; 
51.0 
48.0 


3-3 
3.5 


41.2 
37.6 
33.9 
30.3 


•*5!  26.8^-^ 


3.1 


23-4 

20.3 
'4. 

15.1  »^ 

13.2  '* 


X.4 


H.8 
10.9 
10.6 ' 
10.9 

11.7 


0.9 


0.8 


;  13-0    . 

30  ;  1.9 

14.9 

^^    17.1"' 

19.6  "5 

^        2.8 


.17 

.10  I 
.02 


22.4 


2.9 


'  28.2  "'^ 
2.7 

1 30.9,, 

«;33-4„ 


.04 


.i6 


I 


38.5, 

39.2 


h     m 
I   36 

44^18  ^^ 

44.07  ^^ 

43.95  ^,^ 

43.83  ,,^ 

43.71  „ 


43.59 
43.49 
43-41 
43.36 
43.35 

43.37 
43.44 
43-55 
43.71 
43-91 

44.14 
44.41 
44.70 
45.01 
45-32 

45.64 
45-95 
46.25 

46.53 
46.78 

47.01 
47.21 
47-38 
47-51 
47.61 

47.68 
47-72 
47-73 
47.72 
47.68 

47-62 
47.54 
47.45 


;+  5    I 


.051 


53.2 

52.6 

52.0 

51-4^ 

50.9^ 

50.6 

50.3. 
50.1, 

50.2 
50.4^ 

50.8 
51-5  \ 

52/4 
53.6; 

55.0' 

1 

56.5 
58.2 ; 

60.1 
62.1 
64.0 


a6 
0.6  , 


0.6  I 


0.3 


0,9 


1.9 


.07 


66.0 

69.7    I 
1.6 

1 71.3 
1.4 

72.7       ! 
1.2  , 

i       I 

"•«  ..o 

75.6 

76.1°-' 

-  0.2 

76.3 

76.4 
76.3 
76.0  -^i 

75-6°-*' 
0.5 

75.1 

0.5 

74.1 

73-5 


0.6 
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FIXED  STARS,  1910. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.3 
10.3 
20.3 
30-3 

Feb.    9-2 

19.2 

Mar.   I.I 

n.i 

21. 1 

Apr.  10.0 
20.0 
30.0 

May  9-9 
19.9 

29.9 
June   8.9 

18.8 

28.8 

July    8.8 

18.8 
28.7 

Aug.  7-7 
17.7 
27.7 

Sept.  6.6 

•16.6 

26.6 

Oct.    6.5 

16.5 

26.5 

Nov.    5-5 

15.4 

25-4 
.    5-4 

15-3 
25-3 
35-3 


o  Piscium. 


Right         Declina- 
Ascension.         tion 
North. 


Dec 


I   40      -1-842 


s 

37.76 
37.65 
37.53 
37.41 
37.28 

37.16 
37.06 
36.98 
36.92 
36.90 

36.93 
36.99 
37.10 
37.26 
37^45 

37-69 
37.96 
38.25 
38.56 

38.88 

39.20 

39.51 
39.81 
40.09 
40.35 

40.58 
40.79 
40.96 
41.10 
4T.20 

41.28 
41.32 
41-34 
41.33 
41.30 

41.24 
41.17 
41.07 


.13 
.12 

.10 
.08 
.06 
.02 
•93 

.06 

.16 
.19 

.24 

.27 

,29 

.31 
.32 

.31 

.30  j 

.28 

.26 

'23 


15.7, 

15.2 

14.6 
14.0 

13.5; 

Z3.0. 
I2.5 

12.2 
I2.I 
I2.I 


0.6 


0,0 


12.3 
12.8 

13.5 1 
14.4' 

15.5 ; 


0.9 


16.9 
18.5 
20.3 ' 


1.6 


.08 


24.0 

26.0 
27.9' 

i  29.7 

I  3»-4  ; 
;  32.9 

134.3 
35.4 
36.3 
37.0 

'  37-5 


1.4 


37.8 
.04  0.1 

I  37.9 
.02 1        -0.1 

!     37.8 

.01  I  .  o.a 

37-6 
.03  0.3 

r^\  37-3 
.06 '  0.4 


36.9 

36.5; 

35-9 


C  Ceti. 


Right 
Ascension. 


Declina- 
tion 
South. 


1 

54.4 

0.7 

55.1      , 

0.6 

55-7 

56.0"-^ 

0.1 

1 

56.1 

O.X 

56.0 

.11 ' 

0.3 

55.7   , 

.oq 

0.6 

55.1 

.ob 

0.9 

54.2 

.03 

I.I 

53.1 


51.7 
50.1 

48.3 ; 
46.3; 
44.2 ' 


41.9 


1.6 


I    46       —1046 


60.63 
60.52 
60.39 
60.26 
60.13 

60.01 
59.90 
59.81 
59.75 
59.72 

59-73 
59.78 
59.88 
60.02 
60.21 

60.43 
60.69 
60.97 
61.27 
61.58 

61.90 
62.22 
62.52 
62.81 
63.07 

63.30 

63-51 
63.68 
63.82 
63-93 

64.01 
64.05 
64.07 
64.06 
64.02 

63.96 
63.87 
63.77 


26 

<2.3 

39-6 

28 

2.3 

37.3 

30 

2.3 

35.0 

31 

2.1 

32.9 

3a 

2.0 

30.9     « 

32 

1.8 

29.1 

.30 

.7.6-' 

.29 

'      1.2 
26.4 

.26 

^0.9 

25.5 

.23, 

0.5 

25.0 

24.8' 

25.0 

25.4; 

26.1 


0.9 


27.0 
28.0  ^ 

1 
29.2 

30.4' 

31.6 


,  32.7 

.09  i.o 

33-7  ^« 

.10  0.8 

34.5 


^  Arietis. 


50  Cassiopeiae. 


101.9 

^^I03.8'•' 
50  1.3 

47.74       I05.I 


y  Andromedae. 


Right 
Ascension. 


Declina- 
tion 
North. 


h     m 

158 


s 
21.53 
21.37 
21.18 
20.98 
20.78 

20.59 
20.41 
20.27 
20.16 
20.10 

20.10 
20.15 
20.26 
20.43 
20.66 

20.94 
21.26 
21.62 
22.00 
22.39 

22.79 
23.18 
23.56 
23.92 
24.26 

24.56 
24.83 
25.06 
25.26 
25.41 

25.53 
25.60 
25.64 
25.63 
25.59 


+41  53 


.06 


62.0 


.17 
.23 
.28 

.32 
.36 
.38 
.39 
.40 

.39 1 
.38 
.36 
.34 

.27 
.23 
.20 

.«5 


62.2 
62.0 
61.5 
60.7 

59.6 

58.2, 
56.7 
55.0 
53.4 

51.8 

50.3  . 
49.0 
48.0 
47.3! 


0.5 

0.8 ; 


1.7 

1.6  : 


1.5 
1.3 


47.0^ 
47.0^ 

47.3 
48.1 
49.1 


0.8 


50.5, 

52.2 
54.1  \ 

56.2 

58.4 1 

60.8 
63.2 
65.6 
68.0 
70.3' 


2.4 
2.4 


2.4 


76.5 
I  78.1 


79.5 


1.6 
1.4 


25.51  I  80.6 

^  ^  .11  '  0.8 

25.40  I  81.4 

25.26  "*     -  «  ^-^ 


81.S 


[Eph  10] 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a 

Arietis. 

/JTrianguli. 

^'  Ceti. 

y  Trianguli. 

67  Ceti. 

Mean 
Solar 

_     _          1 

Date. 

~ 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

DecUna- 

Right 

Declina. 

Atcension. 

tion 

Ascension. 

tion 

AscensioiL 

tion 

AscensioiL 

tion 

Ascension. 

tion 

North. 

North. 

North. 

b 

m 

North. 

South. 

h 

m 

0       » 

h 

m 

«      • 

h 

m 

e         • 

0 

h 

m 

0      » 

2 

2 

+23  2 

2 

4 

+3433 

2 

8 

+  825 

2  II 

+3325 

2  ] 

[2 

-  649 

Jan.     0,3 

a 
5.24 

16.8 

8 
10.46 

49.3 

8 
13.22 

*7-4    , 

8 
57.05 

S8.8 

8 
29.28 

78-«^. 

10.3 

5-13 

.11 

16.6°-* 

10.32 

•14 

0.0 

49-3 

13-12 

.xo 

26.8  *« 

56.9a 

.13 

58.9'' 

29.18 

.10 

0.8 

79-4    ^ 

20.3 

5.00 

•13 

.6.2  *♦ 

10.16 

.16 

o.a 
49-1 

13-0^ 

.XX 

26.3*^' 

56.77 

•X5 

58.7"' 

29.06 

,12 

«       0.6 
80.0 

30.3 

4.86 

.14 

,  0.6 
15.6 

9.99 

.17 

48.6"' 

12.88 

.13 

25.8"^' 

56.60 

.17 

58.3'^ 

28.93 

.13 

80.4^-* 

Feb.    9-2 

4.71 

•J5 

0.7 
M-9    „ 

9.82 

.17 

a7 
47-9 

12.74 

.X4 

*5.3" 

56.43 

.17 

57.6"^' 

28,79 

.14 

80.7"' 

•15 

0.8 

•17 

z.o 

.13 

0.4 

.17 

0.9 

.13 

0.J 

19.2 
Mar.    1.2 

4.56 
4-43 

.13 

9.65 
9.49 

.16 

^'•^.2 

45-7 

12.61 
12.49 

.X2 

24-5 

56.26 
56.10 

.x6 

5^-^.x 

55.6 

28.66 
28.53 

.13 

80.8 

80.6°-* 

ii.i 

4.32 

.11 

.08 

0.9 
"•^0.8 

9.36 

.13 

•xo 

1.3 

12.39 

.10 

.08 

24.2*^ 

O.X 

55-97 

.13 

.IX 

Z«2 

28.42 

.11 

,08 

80.2*^* 

^  0.6 

21. 1 

4.24 

11.6 

9.26 

43-1 

12.31 

24.1 

55.86 

53-2 

28.34 

79.6  ^ 

3I-I 

4.20 

.04 

10.8 

9.21 

-05 

41.8 '•' 

12.26 

.05 

0.0 
24.1 

55.80 

.06 

51.9"' 

28.29 

.05 

78.8"' 

.00 

0.6 

.01 

X.2 

.00 

0.3 

.01 

i.a 

.01 

I.I 

Apr.  10.0 

4.20 

10.2 

9.20 

40.6 

12.26 

24.4 

55-79 

50.7 

28.28 

77-7 

20.0 

4.25 

.05 

^a**"* 
^•^«, 

9.25 

.05 

I.X 
39.5 

12.30 

.04 

24.8°-;; 

55.83 

.04 

I.O 

49-7     a 

28.31 

.03 

76.3": 

30.0 
May  10.0 

4-35 
4.49 

.10 

-  0.2 
9.6 

'  ,  0.0 
9.6 

9-35 
9.51 

•  10 

.16 

38.0 

12.38 
12.51 

.08 
.13 

0.6 
*5-4  „  „ 
26.3"^ 

55-92 
56.06 

.09 
.14 

«     0.8 
48.3"' 

28.38 
28.50 

.07 
.12 

73-0 

19.9 

4.68 

.19 

0.3 
9.9     \ 

9.71 

.20 

0.3 

37-7 

12.68 

.17 

1.2 

27-5 

56,26 

.ao 

48.0"^ 

28.66 

.x6 

1.9 
71.1 

.24 

0.6 

.26 

0.1 

.22 

1.3 

.25 

0.0 

.20 

2.1 

29.9 

4.92 

10.5 

9-97 

37.6 

12.90 

28.8 

56.51 

48.0 

28.86 

69.0 

June  8.9 
18.9 

5.19 
5.49 

.27 

.30 

0.9 

"•* ... 
"•5 , , 

10.26 
10.58 

.29 
.32 

0.3 
38.5    „ 

13.14 
13.42 

.24 

.28 

32.0 

56.79 

57.11 

.28 
.32 

48.9°-' 

29.10 
29.37 

.24 

-27 

66.9 
-            2.2 

^4-7  ,  , 

28.8 

5.81 

.32 

13.8  ■•' 

10.93 

.35 

1.0 

39-5 

13.72 

.30 

33.7"' 

57-45 

.34 

49.8°-' 

29.66 

•  29 

2.2 
62.5 

July    8.8 

6.14 

.33 

15.3'- 

11.30 

•37 

1.2 
40.7 

14.03 

•31 

35.6'-' 

57.81 

.36 

1.2 
51.0 

29.96 

.30 

2.2 
60.3 

.34 

1-7 

.37 

1-5 

.32 

X.9 

.36 

1.5 

.32 

3.0 

18.8 
28.7 

6.48 
6.82 

.u 

17.0 

18.8  ••'' 

11.67 
12.03 

.36 

42.2 

43.9-! 

14-35 
14.67 

.32 

39-3 

58.17 
58.53 

.36 

1.6 

54.1        a 

30.28 
30.59 

•31 

5^-^.8 
56.5     ^ 

Aug.  7-7 

7.14 

.32 

.0.7-' 

12.39 

.36 

1.8 
45-7 

14.98 

.31 

1.7 
41.0     ' 

58.89 

.36 

1.8 

55.9 

30.90 

•31 

1.6 
54-9 

.31 

«  '-9 

.34 

2.0 

.29 

^  1.6 

•33 

0  '-9 

.29 

^  *-3 

17.7 

7-45 

22.6 

12.73 

47-7 

15.27 

42.6 

59.22 

57.8 

31.19 

53.6 

•29 

1.8 

•  31 

r.  a-i 

.27 

J.5 

.32 

«  2.0 

.27 

^   I.O 

27.7 

7-74 

*^'^  ,  R 

13.04 

49-8 

15.54 

44-1 

59.54 

59.8 

31.46 

52.6 

.a6 

1.8 

.29 

2.2 

.25 

1.3 

.29 

2.x 

.85 

0.8 

Sept.  6.6 

8.00 

26.2 

13-33 

52.0 

15-79 

45-4 

59.83 

61.9 

31.71 

51.8 

16.6 

8.23 

.23 

^7.9-' 

13.58 

•25 

2.1 
54-1 

16.02 

.23 

46.5     B 

60.09 

.26 

_           2.0 
63-9 

31.94 

.23 

0.4 
51-4 

26.6 

8,43 

.ao 

1.6 
29.5 

13-80 

.22 

^     2.1 
56.2 

16.21 

.19 

0.8 
47-3 

60.32 

.23 

65.9 

32.13 

.19 

0.0 
51.4 

Oct.    6.6 

8.60 

.17 

i'4 
30.9 

13-99 

.19 

58.2 

16.38 

•17 

48.0  ^'•^ 

60.51 

,19 

67.8  '-' 

32.30 

.17 

^  0.2 
51.6 

16.5 

8.74 

.14 

32.2     • 

14.14 

-J5 

60.1  "^ 

16.51 

.13 

48.4°-: 

60,67 

.16 

69.7^-' 

32.43 

.13 

0.5 
52.1 

.11 

I.I 

.12 

X.8 

•  xo 

0.2 

.13 

1.7 

.10 

0.7 

26.5 

8.85 

33.3 

14.26 

61.9 

16.61 

48.6 

60.80 

71.4 

32.53 

52.8    ^ 

Nov.   5-5 

8.92 

.07 

I.O 

34-3  ^„ 

M-34 

.08 

63.5 '•" 

16.69 

.08 

48.6"° 

60.89 

.09 

7-9-' 

32.60 

.07 

_  0.8 
53.6 

15-4 

8.96 

.04 

0.8 

14.38 

.04 

65.0- 

16.73 

.04 

48.5 

60.94 

.05 

74.3-* 

32.64 

.04 

^   I.O 

54.6 

.01 

0.6 

.01 

J.3 

.02 

0.2 

.02 

1.2 

.02 

i.i 

25.4 

8.97 

35-7 

14.39 

66.3 

16.75 

48.3 

60.96 

75-5 

32.66 

55-7 

Dec.    5-4 

8.96 

.01 
.05 

36.1  °-* 

0.2 

14.37 

.02 
.06 

1.0 

16.74 

.01 

.04 

48.0°-' 
0.4 

60.95 

.01 
.05 

I.O 

32.64 

.02 

.04 

3-«::: 

15.4 

8.91 

36.3^ 

14-31 

68.1 

16,70 

47.6 

60.90 

77-3 

32.60 

57-9 

25-3 

8.84 

.07 

0.1 

36.4 

14.22 

.09 

68.6^5 

16.64 

.06 

47.x"' 

60.81 

.09 

77.8"' 

32.53 

.07 

58.9'" 

35.3 

8.74 

«I0 

36.3 

14.10 

.12 

68.9"^ 

16.55 

.09 

46.6°-' 

60.70 

•  ZI 

78.x  °-^ 

32.44 

.09             0.8 

59.7 

[Eph  xo] 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.3 
10.3 
20.3 
30-3 

Feb.  9«2 

19.2 
Mar.  1.2 
II. I 
21. 1 
3I-I 

Apr.  10. 1 
20.0 
30.0 

May  10.0 
19.9 

29.9 

June  8.9 

18.9 

28.8 

July    8.8 

18.8 
28.8 
Aug.  7-7 
17.7 
27.7 

Sept.  6.6 
16.6 
26.6 

Oct.  6.6 
16.5 

26.5 

Nov.    5-5 

15-5 

25.4 

Dec.    5-4 

15-4 
25-3 
55.3 


rJ  Hydri. 


Right 
Ascension. 


h     m 
2  20 


10.43 
9.91 
9-36 
8.79 
8.23 

7.69 
7.19 
6.74 
6.36 
6.06 

5.84 
5.72 

5-71 
5.80 

5-99 

6.28 
6.66 

7-13 
7.67 
8.26 

8.90 

9.56 

10.23 

10.88 

11.50 

12.07 

12.57 
12.99 

13-31 
13.54 

13.65 
13.65 
13.55 
13.35 
13.06 

12.68 
12.23 
1^-73 


Declina- 
tion 
South. 


-.69     3 


88.1 

89.0 

89.2' 

88.8' 

87.8' 

86.2 
84.2  " 
81.7 
78.8 
75.5; 


0.9 


Z.6 


a-5 


3-3 
3.5 


72.0 

68.3- 

64.5: 

60.7 ; 
57.0 

53.4, 
50.0  ■ 

46.9 
44.2^ 
42.0 ' 


3.6 


2.7 


40.2 

39.0 
38.4 

38.4; 

39.0^ 

40.2 
42.0 

i 
44.2 

46.8; 
49.7! 


0.6 


52A 
55.< 
59-< 
•6i.< 
64.. 

66.7 
68.4 
69.6  ' 


3.6 


1.7 


/  Cassiopeiae. 


Right 
Ascension. 


h     m 
2  21 


s 
37.85 
37.47 
37.04 
36.58 
36.12 

35.66 

35.23 
34.86 

34.56 
34.35 

34.24 
34.24 
34.35 
34.57 
34.89 

35.30 

35.80 
36.36 
36.97 
37.62 

38.29 
38.97 

39.63 
40.27 
40.88 

41.44 

41.95 
42.40 
42.78 
4309 

43.32 
43.47 
43.53 
43.51 
43.41 

43.22 

42.95 
42.61 


Declina- 
tion 
North, 


+6659 


67.4 

68.6 

69.3 

69.4; 

68.9 

68.0 
66.5' 
64.7^ 
62.5; 
60.2  ' 


0.7 


0.5 


a.5 


57.7, 
55.1; 
52.7 

50.5; 
48.5' 


46.8 


.•>o 

1.3 

S6 

^^•^.8 

44-7 

bi 

0.4 

44.3 

6^ 

0.1 

44.4 

67 

0.5 

68 

^^•^.o 

45.9 

66 

1.4 

64 

*7-3,.e 

49.1 

61 

a.2 

51.3 

56 

2.5 

53.8 

51 

.6.s'-^ 

4^ 

3.0 

59-5 

3» 

62.6^- 

3t 

6,.8'-' 

23 

3.3 

69.1 

15 

3.a 

72.3 

06 

3.1 

03 

"•S9 

78.3; 

81.0* 

83.4 
85.3 

86.8 


a.4 


^'Ceti. 


Right 
Ascension. 


h     m 
2  23 

21.85 

.11 
"•74  ,,, 
21.61 

"•"  .., 

21.20 

.11 
21.09 

.05 
21.00 

*°-9*  .0: 

20.92 

.02 

20.94 

21.01 
21.13 
21.29 

21.49 
21.73 

22.00 
22.29 
22.60 

22.91 

23.23 

23.54 
23.84 

24.12 

24.38 

24.61 

24.82 
25.00 

25.15 

25.27 

25.36 
25.42 
25.45 
25.45 

25.42 
25.37 
25.29 


+  8    3 

n 

23.8  _ . 


Declina- 
tion 
North, 


23.3^ 
22.7 
22.2 
21.8 


0.4 
0.4 


21.4 


20.8 

< 
20.7 

20.8' 


21.4 


0.4 

;  0.7 


23.0 
24.1 

25.4 
26.9 

28.5 
30.2 
32.0 


0.9 


33- 
35 
37- 
39 
40. 

4i.< 
42.: 
43.; 
44. 

44- 


44.6^ 
44.6^ 

44.4  ^ 

44.2 

43.8 


0.4 


43.4^ 
42.9^ 

42.4 


//  Hydri. 


Right 
Ascension. 


h     m 

2  33 

33.46   ,    ,. 


32.29 

3t.i9 
30.19 
29.32 
28.59 


0.87 


0.56 

28.03 

27.65 

.  0,19 
27.46 

^  0.00 
27.46 

I^  0.20 
27.66 

0.39 

28.05 

28.62^-5^ 
0.75 

o.8g 
30.26 

_  1.02 
31.28 

i.ii 


32.39 
33.57 
34.78  I 

35.99^ 
37.15  \ 

38.22 

39.18 

39.99 
40.62 
41.05  I 

41.26 
41.25  I 
41.02 
40.58 
39.93 

39." 
38.15 
37.06 


1. 18 


0.96 


0.63 


0.4^ 
0.65 


0.96 
.09 


Declina- 
tion 
South 


-7929 

88.3 

o        0.8 
89.1 

89.3 

88.9°-' 

87.9^ 

86.4 

84.3  1 
8X.7; 
78.8 
75.6; 


1.5 


3.5 


72.1 
68.4 
64.6 
60.8 
57.1 


3.6 


53.5, 

50.1 

47.1 

44.4. 
42.2   ' 


3-4 


a.7 


X.7 


40.5  ^ 
39.3' 
38.7: 
38.8 

39.4 


0.6 


40.6 
42.4 
44.6 
47.3 
50.2 

53.4. 
56.6; 

59.7! 
62.6' 

65.3; 


67.5^ 
69.2 

70.4  ' 


dCeti. 


Right 
Ascension. 


Declina- 
tion 
South. 


h     in 

2  34 

s 
51.84 

51.75 
51.64 
51.51 
51.37 


-03 


09 


51.23 
51.09 
50.97 
50.88 
50.81 

50.78 
50.79 
50.84 
50.94 
51.08 

51.27 
51-49 
51.75 
52.03 

52.33 

52.64 

52.95 
53.26 

53.56 
53.84 

54.10 
54.34 
54.55 
54-74 
54.90 

55.02 
55.12 
55.18 
55.22 
55.23 

55.21 
55.16 

55.09 


38.0 
38.6* 
39.1' 
39.5. 


0.4 


39.7^ 
39.8^ 
39.7^ 
39.4  I 
39.0^ 


38.3^ 
37.4, 
36.2 

34.9 
33.4 


1.3 
»-5 


1.7 


31.7 
29.8 

27.9 

25-9' 

23.9' 


1.9 


18.6 
17.I 
15.9; 

14.9^ 

14.2 

13.8^ 

13.8^ 


1.5 


0.3 


14.1 
14.7 

16. 1 
16.9 


0.6 
0.6 


0.8 


17.7, 
18.5 
19.3 


0.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

/JPersei. 

y  Ceti. 

a 

Arietis. 

c 

Arietis. 

1 
47  Cephei  (H.). 

Mean 
Solar 

1 
1 

Date. 

1 

RiRht 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right     1  Declina- 

Right 

Declina- 

Aecension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. ,      tion 

Ascension. 

tion 

Nirrth. 

North. 

North, 

h 

m 

,    North. 

North. 

h 

m 

e        * 

h 

m 

0       » 

h 

m 

e        f 

1 

1 

1          "      ' 

h     m 

0 

238 

+4850 

238 

^251 

246 

+1442 

254     +2058 

253    !+79    3 

s             1 

Jan.     0.3 

s 
2.42 

.17 

64.0 

37*88 

.09 

22.0 

0.6 

8 
30.99 

.09 

'»*•'»  0.3 

8                              " 
3.49 

•<>»  "'I-' 

^5-59,8oi*?-°..9 

10.3 

2.25 

64.7 

37-79 

21.4 

30.90 

42.1 

3-40 

53-6 

64.79         ,  66.9 

20.3 

2.04 

.31 

65.1  "^^ 

37.68 

.11 

«  0.6 
20.8 

30.79 

.11 

41.8  "•' 

3-29 

.11             0.2 
,      53-4 

63.87    •'•j  68.3'-* 

30.3 

1.81 

•23 

65.r°- 

37.55 

.13 

0.5 
20.3 

30.66 

-13 

4.-3  °-' 

3-15 

■        53.1:' 

62.86  •■"■    69..°-* 

Feb.    9-2 

1-57 

.34 

64-7  "•: 

37-41 

.t4 

0.4 
19.9 

30.51 

-13 

.1^ 

0*4 
40.9 

3.00 

5^.6  "•' 

6,.8,-»',69.2''' 

.as 

0.8 

.14 

0.3 

0.5 

.16                         0.5 

1 

1.05  !         0.4 

19.2 

1.32 

63-9 

37.27 

19.6 

30.36 

40.4 

2.84 

.    5-' 

60.76         !  68.8 

Mar.  1.2 

1.09 

.23 

6^.7"' 

37-13 

.14 

19.4 

30.22 

•  14 

0.4 
40.0 

2.68 

i  5'-^ 

I.OI     ,     „  1.0 
59.75            67.8 

II. 2 

0.88 

.31 

6..3  '•* 

37«oi 

.13 

0.0 
19.4 

30.09 

.13 

0.5 
39.5 

2-54 

.14                       0.6 

'  5I-0     ^ 

58.83°-^  66.2 '•«! 

21. 1 
31.1 

0.71 
0.59 

•17 
.12 

1.6 
58.0  '•' 

36.91 
36.84 

.XO 
.07 

0.1 

'^•5  0.3 
19.8  ^ 

a^.98 
29.90 

*IX 

.08 

0.4 

38.9 

2.42 
2.34 

.13                   0.6 

50.4 
.08     ^     2°-6 

49.8 

58.05°-^!  64.3-' 

•^  0.62  1      ^  •'  2.4  1 
57.43               61.9 

.07 

1.8 

.04 

0.5 

.04 

0.1 

.05 .         0.4 

0.43 .           a.6  , 

Apr.  10. 1 

0.52 

56.2      ^ 

36.80 

20.3     „ 

29.86 

38.8 

2.29 

49.4 

i 

57.00        59.3      i 

20.0 

0.52 

.00 

1.8 
54-4 

36.81 

.01 

0.8 
21. 1 

29.86 

.00 

\, « 0.0 
38.8 

2.28 

.01              0.3 
49-1 

_       0.33      £  £  a.7  , 
56.77        1  56.6    ;  1 

30.0 

0-59 

.07 

i«7 
52.7 

36.86 

.05 

0.9 
22.0 

29.91 

•05 

0.3 

39-0 

2.33 

*°5     ,0  ^  o-a 
48.9 

0.00         „  2.8 
56.77           53.8 

.14 

1*5 

.10 

1.2 

.10 

0.S 

.09              0.1 

0.23                   3.7  1 

May  10.0 

0.73 

51.2 

36.96 

23.2 

30.01 

39-5     \ 

2.42 

49.0 

56.99                 51. 1            i 

.30 

1.3 

.14 

1.3 

.14 

0.6 

.14              0.3 

0.43        0       2.6 

20.0 

0.93 

50.0 

37.10 

24.5 

30.15 

40.1 

2.56 

49.2 

57.42       \        48.5 

.36 

I.O 

.19 

1.5 

.19 

0.9 

.19,            0,5 

0.63                   3.3 

29.9 

1. 19 

49.0     ^ 

37-29 

26.0 

30.34 

41.0 

2.75 

49.7 

58.05                 46.2 

.3a 

0      o«fi 

.33 

1-7 

.23 

i.i 

.a3              0.7 

0  0^  0-8l                    3.0 

June   8.9 
18.9 

1.51 
1.87 

.36 

t^o.3 
48.1 

37-51 
37.76 

.as 

29.5 

30.57 
30.83 

.36 

43-3 

2.98 
324 

.26 

5^-S.o 
51.4 

58.86        !  44.2 
59-82°-^,  42.6'-' 

28.9 

a.  27 

.40 

«      0.1 
48.2 

38.04 

.38 

1.9 
31.4 

3I.II 

.38 

44.8'-' 

3-53 

.29 

i.i 
52.5 

60.91  ""^    41.4'" 

July    8.8 

2.69 

.4a 

•44 

^«<: 

38.34 

.30 
.31 

-•:: 

31.42 

.31 
.3a 

^-3- 

3-84 

:  »••;:: 

1. 19  ;               0,7 
62.10               40.7           f 
1.36                 0.3  1 

18.8 

3-13 

49.5 

38.65 

35-2    „ 

31-74 

47-9    , 

4.17 

1  55-2 

63.36               40.5 

28.8 

3-57 

.44 

,  1.1 
50.6 

38.96 

.31 

1.8 
37-0    , 

32.06 

.3a 

1.6 
49-5     ^ 

4-50 

•"!56.7'-' 

64.66'*^°      40.8°*^ 

Aug.   7.7 

4.00 

.43 

1.4 
52.0 

39-27 

.31 

38.6- 

32.38 

.3a 

1.6 

4-83 

58.2'- 

1. 31             ^  0.8 
65.97            ,    41-6 

17.7 

4-43 

.43 

53-7  ;•: 

39.57 

.30 

40.. '• 

32.69 

.31 

1.6 
52.7 

5.15 

59.8   • 

1.30              ^  1.3 
67.27       '         42.8       , 

27.7 

4.83 

.40 

3.0 
55.7 

39-85 

.38 

4M-' 

32.99 

.30 

54.2'-' 

5.46 

•^•i6,.3-' 

'.a6 
68.53 

1.0 

44-4 

.38 

3.Z 

.37 

1.0 

.38 

••4 

.a9  i             1.5 

1.20 

3.1 

Sept.  6.7 

5.21 

57-8, 

40.12 

4«.4    , 

33.27 

55-6 

5-75 

1     62.8 

69.73 

46.5 

16.6 

5.56 

.35 

60.1 

40.36 

.24 

0.8 

43-2 

33-52 

•as 

56.8  '•" 

6.02 

-^'64.2;-; 

«    i.ii             3.5 
70.84         1  49.0 

26.6 

5.87 

.31 

6..4  *•' 

40.58 

.23 

o-S 
43.7 

33-75 

.23 

57-8  '•" 

6.27 

"'        65.5'-^ 

_     i.or  !         _  3.8 
71.85             51.8 

Oct.    6.6 

6.14 

'V 

64.8'-* 

40.77 

.19 

0.3 
44.0 

33-96 

.31 

58.7°-' 

6.49 

•**     66.6'" 

72.73°-^     54.8^-° 

16.6 

6.37 

.23 

67.3 

40-93 

.16 

0.0 
44.0 

34-13 

.17 

59.4"^ 

6.68 

•*9     A,  *  '-^ 

73-47  °'^*i  58.1^-^ 

.19 

2.4 

.13 

0.1 

.13 

0.5 

.  16  1                  0.9 

1 

0.59 .      3.4 

26.5 

6.56 

69.7, 

41.06 

43-9 

34-28 

59.9        , 

6.84 

'   ^^-'n. 

74.06      61.5 

Nov.    5-5 

6.70 

•14 

2.4 
72.1 

41.16 

.10                    0.41 

43-5 

34-40 

.13 

60.2  °'^ 

6.97 

.13           ^                  0.7 
^      69.2 

74.48°-^' '65.0'-' 

15-5 

6.80 

.10 

2.2 

74-3 

41-23 

.07 

o-S 
43-0    \ 

34-48 

.08 

.             0.3 
60.4 

7.07 

1    69.8 

74.7.°-''    68.5  ^-'j 

.05 

<     *•* 

.04 

0.6 

.06- 

r           0-' 

.06  1                0.5 

0.04                         3.4 

25-4 

6.85 

76.4 

41.27 

42.4 

34-54 

60.5 

7-13 

'    70.3 

74.75         ^        71.9 

Dec.    5-4 

6.85 

.00 

78.3"' 

41.29 

.03 

0.7 
41.7 

34-57 

.03 

0.0 
60.5 

7.16 

-^l70.6°-; 

^       0.15                         3.3 
74.60                 ,     75.2 

.05 

1.7 

.03 

0-7 

.Ot 

0.1 

.00             0.2 

0.3S                3.0 

15-4 

6.80 

80.0 

41.27 

41.0 

34-56 

60.4 

7.16 

1  70.8 

74-25 

25.4 

6.70 

.10 

81.3"^ 

41.22 

.05 

0.7 
40.3     ' 

34-52 

.04 

_            0.3 
60.2 

7-13 

.03             0. 1 
70.9 

0.53     0     0  2.0  1 
73.72             ;    80.8            1 

35.3 

6.56 

.14 

82.3'*° 

41.15 

.07 

0.6 
39.7 

34.45 

.07 

0.3 

59-9 

7.06 

.07             0.0 
,  70.9 

a70     „        3.2  1 
73.02             83.0 
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Mean 
Solar 
Date. 


Jan.  0.4 
10.3 
20.3 

30-3- 
Feb.   9.2 

19.2 
Mar.  1.2 
11.2 
21. 1 
31.1 

Apr.  10. 1 
20.1 
30.0 

May  10.0 
20.0 

29.9 

June  8.9 

18.9 

28.9 

July    8.8 

18.8 

28.8 

Aug.    7.8 

17/7 
27.7 

Sept.  6.7 
x6.6 
26.6 

Oct.  6.6 
16.6 


Nov, 


Dec. 


26.5 

5.5 

15.5 

25.5 

.    5-4 

15.4 
25.4 
35-3 


a  Ceti. 


Right 
Ascension. 


h 
2 

s 
34.22 

34-14 
34-03 
33-91 
33.77 

33.62 
33.48 
33-34 
33.23 
33.14 

3309 
33.08 
33.12 
33.20 
33.32 

33.49 
33.70 
33.94 
34-21 
34.50 

34.81 
35.12 
35.43 
35.73 
36.02 

36.29 

36.55 
36.78 

36.99 
37.17 

37.32 
37.44 
37-53 
37.59 
37.62 

37.62 
37.59 
37.53 


57 


Declina- 
tion 
North. 


+    3  44 
II.4 


.24 

.27 
.89 
.31 

.31  I 

.30  I 
.29' 

.^[ 

.aej 
.23 1 

.21 

.18. 

•"! 

.12 

.09 
.06 
.03 


10.7 


0.7 
0.6 


9.6 

9.2; 

8.9^ 
8.7^ 
8.7^ 

8.8 

( 
9.0 


0.5 


0.5 


9.5 


0.7 
'0.8 


13.3. 


1-5 


14.8 
16.4; 
18.I 
19.9  I 
21.7  ' 

23.5 

26.9 

28.4' 

29.6 


X.8 


1.8 


30.7 

31.5^ 

32.0 

32.3 
32.3 


0.8 


0.3 


32.2 

31-9! 

31.4 

30.8' 

30.1' 


0.5 


29.4 


y3  Persei. 


Right 
Ascension. 


h 
3 

8 
18.23 
18. 1 1 
17.96 
17.78 
17.58 

17.37 
17.16 
16.97 
16.81 
16.69 

16.61 
16.59 
16.63 
16.72 
16.88 

17.09 

17.35 
17.65 
17.99 
18.36 

18.74 

19.13 
19.52 
19.91 
20.28 

20.63 
20.96 
21.26 

21.53 

21.77 

21-97 
22.14 
22.26 

22.35 
22.39 

22.38 
22.33 
22.24 


+4036 


42.1^ 
42-7^ 
43.1^ 
43.1^ 
42.9. 


Declina- 
tion 
N»rth, 


42.3 

41-5^ 

40.5, 

39.3, 

38.0' 

36.6 

35.2 

34.0^ 

32.9^ 

32.0* 


0.8 


1.4 


1.4 


0.6 


31.4. 
31.0^ 

30.9* 
31.6 


0.4 


32.4, 
33-4, 
34.7 
36.2 

37.8 

39.6 

41.5! 

43.4 

45-3 

47-3; 


x-5 


1.8 


1.9 


49.2 

51.0 

52.8^ 

54.4, 

55.9 


1-3 


57.2 
58.3 
59.1 


0.8 


48  Cephei  (H.). 


Right 
Ascensioa 


h 
3 
s 
52.83 
52.19 
51.44 
50.60 
49.71 


0.64 
0.75 
0.84 
0.89 
0.91 


48.80 
47.92 


0.88 
0.82 


47.10 

_        0.71 
46.39 


Declina- 
tion 

North. 


-^-77^ 


45.81 


0.58 
0.42 


45-39 
45.15 
45.10 

45.24 

45.57 ; 

46.07 
46.74 
47.56^ 
48-49  \ 
49.52  ^ 

50.62 
51.76 ' 
52.93 
54.09 
55.22 

56.31 
57-33 ; 
58.27 
59.11 
59.83 ' 

60.42 
60.86 
61.15 
61.27 
61.22 


0.24 1 
0.05 


0.14 1 

<J.33  I 


32.4^ 
34.4, 
35.9 
36.8 

37.1 

36.9 
36.1 

34.7 

32.9, 

30.7" 

28.2 

I    25.5 
22.8' 


0.3 


1.8 


a.5 


2.7 


^7-5 


2.7 
2.6 


2.3 


0.67 
0.82 


15.2 
I  13.1  ' 

11.4 ; 


9.3 


0.4 


1. 16 
1.13 


8.9, 

9.0 

9.6; 

10.6 


0.94 

0.84 1 


13.9^ 

16.2 

18.8' 


1 21.6 


'>-44  I 


0.05  I 
0.22  I 


28.0 
31.4; 

34-8 
38.2 
41.5^ 


3.4 


61.00 
60.62 
60.08  ' 


0.38 


44.5 
47-2 
49-5' 


2.7 


C  Arietis. 


Right 
Ascension. 


h 

3 

s 
43-33 
43.25 
43.14 
43.01 
42.86 

42.70 
42.54 
42.39 
42.26 
42.16 

42.10 
42.08 
42.11 
42.18 
42.31 

42.48 
42.70 
42.95 
43.23 
43.54 

43.86 
44,19 
44.52 
44.84 

45-15 

45.45 
45.73 
45-99 
46.22 

46.43 

46.60 
46.75 
46.87 

46.95 
47.00 

47.01 
46.99 
46.93 


.25 


Declina- 
tion 
North. 


^2042 

0.0 
43.7  ^  ^ 


43.5, 
43.2^ 
42.9 


0.5 


42-4^ 
41.9 

41.4^ 
40.9^ 

40.4 


0.4 


40.0 

39.7 

39.5; 

39.5, 

39.8 


0.3 


40.2 

40.9  I 
41.7* 
42.8 
44.0 


1.3 


45.3 


.33 

46.7  ■•" 

.33 

48..  ■•' 

.32 

*:  *••♦ 

49.6 

.31 

,  '-5 

5I-I 

.30 

1.4 

.28 

'"'i-^ 

.26 

»•»... 

54-9 

.23 

I.I 
56.0 

.21 

S6.9": 

.17 

0.8 

57.7 

.IS 

.fi      °-7 

58.4 

.12 

0      0-5 

58.9 

.08 

0.4 

59-3 

.0^ 

x:°.3 

59.6 

.01 

0.2 

59.8 

.02 

0.1 

59-9 

.06 

0,0 

59-9 


a  Persei. 


Right 
Ascension. 


h     m 

3  17 


53.36 
53.22 

53.04 
52.82 
52.58 

52.32 
52.06 
51.82 
51.61 
51.44 

51.33 
51.27 
51.29 
51.37 
51.52 

51.73 
52.01 

52.34 
52.71 
53.H 

53.54 
53.98 
54.43 
54.87 

55.31 

55-72 
56.11 

56.47 
56.80 

57.09 

57.34 
57.55 
57.71 
57.83 
57.89 

57.89 
57.84 
57.74 


+4932 


Declina- 
tion 
North. 


39.1 
40.2 
41.0 
41.3 
41-3, 


0.8 
0.3 


41.0 
40.2 
39.2 
37.9 
36.4 


0.8 


1-3 


>.7 


27.1 
26.1 

25.5, 

25.2 
25.2 


0.6 


0.4 


25.6 
26.2 
27.2 

28.4 ' 
29.9 

31.6 

33.5, 

35.5' 

37.6; 

39-8; 


42.0, 

46.5 
48.6  * 
50.6* 

52.4 
54.0 
55.3 


0.6 


i.3 


1.9 


Z.8 


1.6 
1.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

iHydri. 

/Tauri. 

t 

Eridani. 

<5Per8ei. 

y  Camelopardalis. 

Mmui 

II 

Solar 
Date. 

1 
j 

' 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

S^A. 

North. 

South. 

North. 

North. 

h     m 

• 

h 

m 

0      » 

h 

m 

0 

h 

m 

1         ^      ' 

h 

m 

0       t 

318 

-774a 

325 

+  1237 

328 

-  945 

336 

+4729 

340    +71    3 

Jan.    0.4 

s 

16.22       ;  79.9 

s 
54.05 

44.6 

8 
41.46 

49.3 

s 
30.69 

70.7 

s 
51.25 

:  33-2 

0.90  i         1.5 

•06 

0.4 

.08 

I.  a 

.XI 

0  '-^ 

.32'       2.1 

10.3 

15.32         ;  81.4 

53.99 

44-2 

41.38 

50.5 

30.58 

71.8      . 

50.93 

35-3 

20.3 

0.98 

14.34 

82.3°" 

53.89 

.10 

0.3 
43.9 

41.28 

.10 

0.9 
51.4 

30.42 

.16 

^  0.8 
72.6 

50.52 

.41 

1.7 
37-0 

1.05 

Q     <°-3 

.12 

0.4 

•  13 

0.7 

.19 

Ow5 

.50 

-.      i.a 

30-3 

13.29 

82.6 

53.77 

43-5  „ 

41.15 

52-1  «. 

30.23 

73-1 

50.02 

,   3».2     , 

Feb.    9-3 

1.07 

12.22 

82.3"? 

53-63 

•14 

0.4 
43.1 

41.00 

.15 

52.6^-' 

30.00 

.23 

o.a 
73.3 

49.47 

.53 

38.8°-^ 

X.08  ,               0.5 

.x6 

0.3 

.16 

0.2 

.25 

o.a 

.58 

0.x 

19.2 

II.I4 

81.5 

53.47 

42.8 

40.84 

52.8 

29-75 

73.1 

48.89 

38.9 

Mar.  1-2 

Z.04 
10.10 

8ai  '•♦ 

53.31 

.16 

0.3 
42.5 

40.67 

.17 

0.1 
52.7 

29.50 

•25 

72.6 

48.30 

•»    38.5°-* 

0.991      0      1*9 1 

.15 

0.3 

•  15 

0.3 

.24 

0*9 

.56  ,                     1.0 

11.2 

9.II              78.2 

53.16 

42.2 

40.52 

52-4^. 

29.26 

71.7 

47-74 

!    37.5 

21.2 
3I-I 

8.21"^ 
0.80 

73.1 

53-03 
52.92 

.13 
.11 

0.2 
42.0 

0.1 
41.9 

40.38 
40.26 

.14 

.12 

0.5 
5^-9  a.8 

29.05 
28.87 

.21 

.z8 

70.6 

69.3  ;•; 

47.23 
46.80 

•^'       36.1"* 

•43                 1.8 

34.3 

0.67 

3.» 

.07 

0.0 

.09 

i.i 

.13 

i'5 

.34 

2.1 

Apr.  10. 1 

6.74 

70.0 

52.85 

41.9 

40.17 

50.0 

28.74 

67.8 

46.46 

32.2 

20.1 

6.21  "" 

66.6^" 

52.82 

.03 

CI 

42.0 

40.12 

.05 

48.7-^ 

28.67 

.07 

66.2  ••* 

46.24 

.22 

29.8'- 

.    30-0 

5.84  ::fi  63.0^^ 

52.83 

.01 

42.3°-^ 

40.12 

.00 

1.6 
47.1 

28.66 

.OI 

64.7'-' 

46.15 

.09 

27.4'-^ 

May  10.0 

5.63"" 

59-3^^ 

52.89 

.06 

42.8°-^ 

40.16 

.04 

45.4"^ 

28.72 

.06 

63.2  '•' 

46.18 

.03 

24.9'-' 

20.0 

^  0.03 
5.60 

55.6'- 

52.99 

.10 

43-5: 

40.25 

.09 

2.0 
43.4^ 

28.84 

.12 

6X.8;-; 

46.35 

.17                   2.5 
22.4 

0.14 

3.7 

.15 

0.9 

.13 

2.0 

.19 

1.2 

.29                   2.3 

30.0 

5-74 

51-9    ^ 

53.14 

44-4 

40.38 

41.4 

29.03 

60.6 

46.64 

:   20.1 

^       a3i 

0      3-6 

.19 

I.O 

.17 

2.2 

.24 

0.9 

.41 

0         *'0 

June  8.9 

6.05 

48.3 

53-33 

45-4 

40.55 

39.2 

29.27 

59.7    , 

47-05 

I8.I 

18.9 

^^''^1 

45.0  ^-^ 

53-56 

.23 

46.6'-' 

40.76 

.21 

36.9"-^ 

29.57 

.30 

0.7 
59.0 

47-57 

.52 

-       1.8 
16.3 

28.9 

0.62 

41.9  ^-^ 

53.82 

.26 

47.9"^ 

41.00 

.24 

2.2 

34.7 

29.92 

.35 

5«-<': 

48.18 

.61 

1.4 
14.9 

July    8.9 

0.76  ,           2.7 
7.90     '      39.2 

54-11 

.29 

49.3"* 

41.26 

.26 

2.2 
32.5 

30.30 

.38 

58.5°" 

48.86 

.^ 

1.0 
13.9 

0.86             2.a 

.30 

1.5 

.29        -        -    2.x 

.40 

0.2 

.74              0.7 

18.8 

8.76            37.0 

54.41 

50.8 

41.55 

30.4 

30.70 

58.7 

49.60 

1   13.2 

28.8 

0.9s 
9.71 

35.3'-^ 

54-72 

•31 

5-3'-' 

41.85 

.30 

28.5  ■•» 

31-13 

.43 

0.5 
59.2 ' 

50.39 

.79 1            0.2 
«       ^3.0 

Aug.   7-8 
17.7 

Z.OI 

10.72 

xi.76'-°: 

1.2 

33.5 

55-04 
55-36 

•32 
.32 

55-2 

42.15 
42.46 

.30 

.31 

26.8  ••' 
25.4"^ 

31.56 
31.99 

•43 
.43 

a8 
60.0 

6X.X  '■■ 

51.20 
52.02 

.81              0.3 
.8,      '^-3  0.6 

„               13.9 

27.7 

1.03              0.0 

12.79        33.5 

55.66 

.30 

56.5  '•' 

42.75 

.29 

I.X 

24.3 

32.41 

.42 

62.3" 

52.84 

.82 

1.0 
14.9 

i.oo               0.7 

.29 

I.I 

.28                0.7 

.41 

J-5 

.79 

1.4 

Sept.  6.7 

13.79            34-2 

55-95 

57.6 

43.03 

23.6 

32.82 

63.8 

53.63 

,       16.3 

16.7 

0.93                    Z.3 
14-72  ^„         35.4       „ 

56.23 

.28 

58.6'-° 

43.30 

.27 

0.4 
23.2 

33-21 

.39 

1.6 
65-4     , 

54.40 

•'^Ii8.i^'« 

26.6 

0.83  '              1.8 
15-55           37-2 

56.49 

.26 

0.8 
59-4  „ 

43.55 

.25 

0.0 
23.2 

33.58 

.37 

^7-   ■ 

55.12 

.72                    2.2 

L     ^°-3, 

Oct.    6.6 

0.70            2.3 
16.25            39-5 

56.72 

.23 

60.1  °-' 

43.77 

.22 

23.6°- 

33.92 

.34 

69.1  ■•' 

55.78 

.66               2.4 
22.7 

16.6 

16.80  °-^^'  42.2'-^ 

56.93 

.21 

eo-j"^^ 

43-97 

.20 

24.3°-^ 

34.23 

.31 

2.0 
7I.I 

56.37 

•"  25.3"* 

0.38             3.0 

.19 

0.3 

.18 

0.9 

.27 

2.0 

.51                2.9 

26.6 

17.18         1  45.2 

57-12 

60.8 

44.15 

25.2 

34-50 

73'i,„ 

56.88 

1   28.2 

Nov.  5-5 

.7.38  "•'^  48.4^" 

57.28 

.16 

0.1 
60.9 

44-29 

.14          ^        1.2 

26.4 

34-73 

.23 

2.0 
75-'  ,  , 

57.31 

•^^  I   31.2^" 

15-5 

.7.38  °-~  51.7'- 

57.40 

.12 

0.0 
60.9 

44.40 

.11                    1.3 

34-92 

.19 

2.1 
77-2  ,  „ 

57-63 

.32               3.1 
'    34.3  ,  , 

25-5 

0,19                   3.2 

17.19        54.9 

57.50 

.10 

60.8°" 

44.48 

.08                   1.5 
29.2 

35-06 

.14 

1.9 

57.85 

.22'                  3.1 
j     37.4 

Dec.    5.4 

^  «    0.38             3.0 

16.81       1  57.9  "* 

57.56 

.06 

60.6°-' 

44-53 

.05                   1.5 
30.7 

35-15 

.09 

81.0"^ 

57.95 

.10              3.0 

40.4 

0.55          2.7 

.03 

0.3 

.01  1               1.4 

.03 

1.0 

.01  '               2.9 

15-4 

16.26          60.6 

57-59 

60.3 

44.54 

32.1 

35.18 

82.8 

57.94 

1  43-3     , 

25.4 

^  0.70 

15-56  ; 

62.9^-^ 

57.58 

.01 

60.0°-' 

44.52 

.02                    1.4 
33.5 

35.16 

.02 

84.3  '•' 

57.81 

•'H45.9"'' 

35-4 

0.83 
14.73 

64.7^-' 

57-53 

.05 

o«3 
59.7 

44-47 

.05                    1.2 
1     34.7 

35.08 

.08 

85.6'-^ 

57.56 

•'',48.3'-^ 
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FIXED  STARS,  1910. 

(CONSTANTS  OF  STRUVE  AND  PETBRSO 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.4 
10.3 
20.3 
30-3 

Feb.   9-3 

19.2 
Mar.  1.2 
II. 2 
21.2 
3I-I 

Apr.  10. 1 
20.1 
30.1 

May  10.0 
20.0 

30.0 

June  8.9 

18.9 

28.9 

July    8.9 

18.8 
28.8 
Aug.  7-8 
17.8 
27.7 

Sept.  6.7 
16.7 
26.6 

Oct.  6.6 
16.6 

26.6 

[Nov.  5-5 
15-5 
25.5 
Dec.    5-5 

15.4 
25.4 
35-4 


V  Tauri. 


Right 
Ascension. 


h      ro 

3  42 


7.86 
7.80 
7-71 
7.58 
7-43 

7.26 
7.09 
6.92 
6.77 
6.64 

6.55 
6.50 
6.50 

6.55 
6.65 

6,79 
6.98 
7.21 
7.48 
7.77 

8.09 
8.41 

8.75 
9.08 
9.41 

9-73 
10.03 
10.31 
10.58 
10.82 

11.03 
11.22 

11.37 
11.49 
11.57 

11.62 
11.63 
11.60 


.o5 
.09 
.13 
.15 
.17  I 

.17 
.17 
.15 
.13 
.09 

.05 


Declina- 
tion 
Sorth, 


1+2349 

I 

'   42.5  ^  . 


42.6 
42.7^ 
42.6 
42.4* 

42.1 
41.7 
41.2 
40.7 
40.2 


.19 
.23 
.27 
.29 
.3« 

.32 
•34 
.33 
.33 
.32 

.30 
.28 
•27 
.24 

.21 


.08 
.05 

.01 
.03 


0.4 


0.5 


0.5 


39-7 

39.3; 

390 

38.8* 

38.8* 

38.9^ 
39.3' 
39-8] 
40.5' 
41.4 

42.4 
43.5; 
44.7^ 
46.0 
47.2  I 

48.4, 
49.6^ 

50.7  J 

52.6 

53.4 
54.1 


0.3 


0.9 


0.7 


.19 

"54.8 

•"'  55.3°-' 


0.7 


56.2 
^      0.3 

-     0.2 
56.7 


C'Persei. 


Right 
Ascension. 


Declina- 
tion 
North, 


0.6 


348  I+3137 
6.7 

^■«' 
7.6 

7.8^ 

7-7  . 


28.26 
28.20 
28.09 
27.96 
27.79 

27.61 
27.42 
27.24 
27.07 
26.93 

26.82 
26.76 
26.75 
26.79 
26.89 

27.04 
27.23 
27.47 

27.75 
28.06 

28.39 
28.73 
29.09 
29.44 
29.79 

30.13 
30.46 

30.77 
31.06 
31.32 

31.55 
31.76 
31.93 
32.07 
32.16 

32.22 
32.23 
32.20 


.06 
.11 
.X3 

.18 

.19 
.18 
.17 
.14 

.IX 

.06 

.01 

.04 1 

.10 

.15. 

.19 
.24 
.28 
.31 
.33 

>34 
.36 

>35| 
•35» 

'34, 

•33 

.31 
.29 
.26 
.23 


7-5. 

7.1 

6.6 

5-9 
5-2 


0.4 
0.5 

0.7 


4.4 
3.6 
2.8 
2.2 
1.7 


1.3 


1.3 

1.6 


0,3 
.  0-3 


0.6 


2.7 
3.6 

6.9^ 

8.1 

9.4; 
10.6 
11.9 
13.1 


0.7 


1.3 


14.3, 
15.4^ 
16.5  _ 

18.5^ 


19.3 


20.6 


0.6 


y  Hydri. 


Right         Declina- 
Ascension.        tion 
South. 


348 


41.80 
41.16 
40.42 
39.62 
38.78 

37-91 
37.05 
36.22 

35.44 
34-73 

34." 
33.60 
33-21 
32.95 
32.83 

32.85 
33.01 
33.31 
33.73 
34.27 

34-91 
35.63 
36.42 

37-25 
38.09 

38.92 
39-71 
40.44 
41.08 
41.62 

42.03 

42-31 

42.44 
42.41 

42-23 

41.90 

41-44 
40.86 


-7430 


.64 
.74 
.80 
.84 
.87 

.86 
.83 
.78 
.7X 
.62 

.51 
.39 
.26 


67.9 
69.3 
I  71-2 
72.0  \ 

72.3 


1.9 


0.8 


0.3 


72.0 

71.1 

69.7' 

67.8^ 

65.4' 

62.7 

59.6; 

56.2' 

52.7 

49.0 


0.9 


3.7 


45.3. 
41.7: 
38.2; 

34.9; 
31.9 


2.6 


29.3^ 
27.2  ' 
25.6 
24.6 
24.2 


1.6 


0.4 


24-4^ 
26.7 

,8.7; 

31.2 


34-1. 
37-2; 
40.5; 
43.8; 
47-0 


3.0 


50.0 
52.6  * 
54.8' 


e  Persei. 


Right         Declina- 
Ascension.        tion 
I    North. 


h    Di 

351 


+3945 


s 

48.68 
48.60 
48.49 
48.33 
48.14 

47.94 
47.72 

47.51 
47.32 
47.16 

47.94 
46.96 
46.94 
46.98 
47.08 

47.23 
47.44 
47.70 
48.00 

48.33 
48.69 

49.06 

49.45 
49.84 

50.22 

50.59 

50.95 
51.29 

51.61 

51.90 

52.16 

52.39 
52.58 
52.73 
52.84 

52.89 
52.90 
52.86 


.08' 

.II  \ 

.16 
.19 

.20 


.21 

.26 
.30 

•33  I 


.39 
.39 
.38 
.37! 

.36 
.34 

-i 

.a9, 
.26, 

.23, 
.19' 


9.2 


10.8 


0.7 


0.4 


11.3 


10.8 


9-4 
8.4 


6.1 
4.9, 
3.8 
2.9 


0.6 
'0.8 


0.9 


0.8 


^•5. 


0.6 


0.9^ 


0.4 


1.4^ 
1.9^ 

2.7^ 

4.8^ 

6.i 

8.9 
10.4 
1 1.9 


13.5 
15.0 
16.6' 


1.5 


»5; 

18. 1 

1.5 

11 

19.5 

1.4 

05. 

i.j 

.04 


20.8 


23.0 


y  Eridani. 


Right 
Ascension. 


h     m 

3  53 

8 
50.05 

49.99 
49-89 
49.76 
49.61 


06 


49.44 
49.27 
49.10 

48.95 
48.81 

48.70 
48.63 
48.60 
48.61 
48.67 

48.78 
48.93 

49»i2 
49.34 
49.59 

49.87 
50.16 
50.46 
50.76 
51.06 

51.36 
51.64 
51.90 
52.15 
52.37 

52.57 
52.74 
52.87 
52.98 
53.05 

53.08 
53.07 
53.03 


Declina- 
tion 
South. 


-1345 


59.3 

59,6^ 

59.6^ 

59-3' 

58.7 

57-9; 

56.7 
55.3 
53.7 
51.8 

49.7 


0.3 1 


0.6 1 
0.8 


X.6 

1.9  I 


47.5 
45.2 
42.8 
40.4 
38.1^ 


a.3 
2.4 


*-4 


35-9. 

33.9; 

32.2 

30.7; 

29.7. 


0.7 


29.0 

28.7* 

28.8' 

293 
30.1 

31.3 
32.7 
34-3 
36.0 
37.8 


0.5  I 
0.8 


1.4 

1.6 
1.7 
X.8 
1-7 


39.5 

41. 

42. 


1.7 
X.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

A 

'  Tauri. 

c  Persei. 

0*  Eridani. 

y  Tauri. 

t 

Tauri. 

Mean 

Solar 

Date. 

, 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

AscensioiL 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascens 

on. 

tion 

Oi 

North. 
0       • 

h     m 

North. 

South. 

North. 

North. 

h 

0       ■ 

h 

in 

e        f 

h     m 

0       • 

h 

m 

e        t 

3  59 

4.2150 

4    2 

+4728 

4 

7   i-  7    3 

4  H 

+  1524 

4  2 

3 

+1858 

Jan.    0.4 

s 

22.36 

1 

15.3 

7-56    ^ 

31. 1 

s 
28.52 

80,7 

8 
40.29 

41.5 

s 

21.70 

56.2 

10.4 

22.32 

.04 

0.1 
15.4 

7.48 

3-4"' 

28.47 

.05 

81.9 

40.26     'I 

0.2 
41.3 

21.67 

.03 

^        0.0 
56.2 

.09 

0.0 

•13 

1.0 

.08 

i.o 

.07 

0.2 

.06 

-        Obi 

20.4 

22.23 

.11 

^5-4,., 

7-35   .,8 

"•4,, 

28.39 

82.9    „ 

.12,    0          0.8 

4ai9  ... 

41. 1 
0O.3 

21.61 

.10 

\       0.0 

30.3 

22.12 

15.3 

7.17 

34.1 

28.27 

i    83.7       ^ 

40.08 

40.8 

21.51 

56.1 

Feb.    9-3 

21.97 

•15 
.16 

0.1 
o.a 

1                •** 

0.4 
34-5., 

28.13 

.14  .    ^          0.6 

84.3 
.15         ^•'0.4 

•13 

39.95   „, 

_  0.2 
40.6 
o.a 

21.37 

.14 
.15 

0.2 

19-3 

21.81 

15.0 

6.71 

34.6 

27.98 

84.7 

39-80 

40.4 

21.22 

55.8 

Mar.  1.2 

21.64 

.17' 

0-3 
14.7 

6.46  •" 

0.3 
34.3     ^ 

27.81 

"^      84.8"' 

39-63   •" 

0.2 
40.2 

21.05 

•17 

_  o.a 
55.6 

II.2 

21.47 

.17 

0-3 
14.4 

6.ai   "' 

^  *^  0.6 
33-7 

27.6^ 

"^84.7"' 

.16 
39.47            ^ 

0.2 
40.0 

20.88 

•17 

0.2 
55.4 

21.2 

21.31 

.16  ' 

0.4 
14.0 

5.98   •'' 

32.8°-' 

27.49 

•'^;84.3^-: 

.16 
39.31 

«  0.2 
39.8 

20.71 

.17 

0.3 
55.1 

31.2 

21.17 

.14; 

,  0.4 
13.6 

5.78  •" 

3..6-* 

27.35 

•'*;83.7°-' 

.14 
39.17 

^  0.2 
39.6 

20.57 

.14 

o.a 
54.9 

.10 

0.4 

.15 

1.3 

.11 

0,0 

.1! 

0.1 

.12 

0.2 

Apr.  10. 1 
20.1 

21.07 
21.01 

.06 

13.2 

0.3 
12.9 

'•«3  ... 

5.52 

30.3 
28.9"^ 

27.24 
27.16 

.08 

82.9 
81.8  '•' 

39.06 
38.99  •"' 

39-5  ^  „ 
0.0 

39.5 

20.45 
20.37 

.08 

54.6 

.02 

0.2 

r,         -04 

i«5 

.03  i    _          1.31 

«      ,      .03 

0.2 

.04 

0.1 

30.1 

20.99 

12.7 

5.48 

27.4 

27.13 

80.5 

38.96 

39.7 

20.33 

54.5 

.03 

^  0.1 

.03 

1.5 

.00 

1.5 

.o« 

0.2 

.01 

0.0 

May  IO.O 

21.02 

12.6 

5.51 

25.9 

27.13 

79.0 

38.97       ^ 

39.9 

20.34 

54.5 

.08 

,  0.0 

•09 

1.4 

.05 

1.7 

.06 

0.4 

.05 

0.2 

20.0 

21.10 

12.6 

5.60 

24.5 

27.18 

77.3      \ 

39.03 

40.3     \ 

20.39 

54.7 

.13 

0.3 

•15 

1.3 

.10               1.8 

.11 

0.6 

.10 

•      °-3 

30.0 

21.23 

12.9 

5-75     ,, 

23.2 

27.28 

•75.5, 

39.14       „ 

40.9 

20.49 

55-°  ^  , 

•  17 

0.4 

.22 

J.O 

.14               2.0 

•15 

^  0.7 

.15 

0.5 

June  9-0 

21.40 

13-3 

5.97 

22.2 

27.42 

„     73.5 

39.29 

41.6 

20.64 

55-5     \ 

18.9 

21.61 

.21 

13.8"^ 

6..4   ■'' 

0.9 

21.3  : 

27.60 

.18             a.i 
71.4 

39.48  •" 

0.9 
42.5 

20.83 

.19 

0.6 
56.1     „ 

28.9 

21.86 

.25 

14.5^-^ 

6.56   -'l 

0.6 
20.7 

27.82 

.22  1     '       ^  2.1 
693 

.23 

39-71 

1.0 
43.5 

21.05 

.22 

-     0.8 
56.9     „ 

July   8.9 

22.14 

.28 

.30 

0.9 

6.92   •" 
•39 

0.3 

20.4 

0.1 

28.06 

.24       ,           2.0 

.    67.3 
.27                    2.0 

.26 
39.97      ,8 

1.0 

21.31 

.26 

.29 

0.8 
57-7  ..0 

18.9 

22.44 

16.4 

7-31 

20,3 

28.33 

»i    65.3 

40.25 

45.7 

21.60 

58.7 

28.8 

22.76 

.3a 

X.O 
17.4 

7.7«   •'' 

0.2 
20.5 

28.61 

.28                1.9 
1   63.4     ^ 

.30 
40.55 

46.8  '•' 

21.90 

.30 

1.0 
59.7 

Aug.    7.8 

23.09 

.33 

18.5'-' 

8.15   •« 

o-S 

21.0    ^ 

28.91 

•^°  61.8;-' 

40.86    ''' 

48.0  '•' 

22.21 

.31 

1.0 
60.7 

17.8 

23.42 

.33 

X.2 
19.7 

8.58   •" 

_  0.8 

21.8 

29.21 

•^°  60.4"* 

41.18    '^\ 

1.2 
49.2 

22.53 

•32 

61.7 

27.8 

23-74 

.3a 

20.8   '•' 

9.01   •'" 

0.9 
22.7 

29.51 

.30      1.2 
59.2  „ 

41.49    '^^ 

1.0 
50.2 

22.85 

.32 

1.0 
62.7 

•32 

I.X 

•4» 

i.a 

.29      0.8 

•31 

1.0 

.32 

0.9 

Sept.  6.7 

24.06 

21.9 

9.43 

23-9 

29.80 

„ .  58.4 

41.80 

51.2       ^ 

23.17 

63.6 

16.7 

24.37 

.31 

I.O 

22.9 

9.84    •*• 

25.2-' 

30.08 

•^  58.0"^ 

.30 
42.10 

0.8 
52.0 

23.48 

.31 

«4-5:: 

26.7 
Oct.     6.6 

24.66 
24.93 

.29 
.27 

24.6   „ 

10.23 
10.60    -^^ 

26.7  '•' 
^8.3  ••« 

30.35 
30.60 

.27      0.1 

•29 
42.39      „ 

42.66    -"7 

53.2 

23.78 
24.06 

.30 
.28 

65.2°-' 

65.8°-' 

16.6 

25.18 

.25 

0.8 

25.4   ^ 

10.94    ■" 

1.8 
30.1     „ 

30.83 

■■'    !»•»' 

.25 
42.91 

-  0.4 

53.6 

24.32 

.26 

66.3°-' 

•23 

0.6 

.30 

1.8 

.21  '                 0.8 

.23 

0.2 

.25 

0.3 

26,6 

25.41 

26.0 

11.24 

31.9 

31.04 

59-5 

43.14     , 

53-8^ 

24.57 

66.6 

Nov.   5-6 

25.61 

.20 

26.5°-' 

rl.51  •'' 

33.8-' 

31.23 

•"    60.6-' 

.21 
43.35       0 

0.1 
53.9 

24.79 

.22 

66.9"' 

15.5 

25.78 

.17 

.7.0°-' 

"•73   •" 

35.7'' 

31.38 

•":6i.9'-' 

.18 
43.53 

0.0 
53.9 

24.98 

.19 

0.1 
67.0 

255 

25.92 

.14 

.7.4'^^ 

.18 
II. 91 

37.6'-' 

31.50 

•",63.3'-* 

43.68    -^^ 

53.8^-^ 

25.14 

.16 

0.1  1 
^7-1 

Dec.    5-5 

26.02 

.10 

.06 

27-7  "' 

0.2 

.13 
12.04 

.07 

1.8 
'9-4  ..8 

31.59 

"^    64.7-* 

.05        ^       1.5 

.11 

0.1 

25.27 

.13 
.08 

4-         0.x 

67.2       1 
0.0 

15.4 

26.08 

27.9 

1 2.  II 

41.2    ^ 

31.64 

66.2 

43.87 

53.5 

25-35 

67.2 

25.4 

26.11 

.03 

0.2 
28.1 

.01 
12.12 

42.8'-* 

31.66 

•°^     67.6"^ 

.03 
43.90 

0.2 
53.3 

25.40 

.05 

0.0 

67.2 

35-4 

26.09 

.02 

• 

0      0.1 

28.2 

12.08     -"^ 

44.2'-^ 

31.63 

•°3     68.8'-' 

.00 
43.90 

0.2 
1    53.1 

25.40 

.00 

0.0 

67.2 

I9I0- 


-22 
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FIXED  STARS,  1910. 

(CONSTANTS  OF  STRUVE  AND  PETERS^ 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

fJ  Mensae. 

w 

Persei. 

a  Tauri. 
{Aidebaran.) 

7  Tauri. 

a  Camelopardalis. 

Date. 

1 

1 

Right 

Declina- 

Right 

Declina- 

Right     1  Declina- 

Right 

Declina- 

Right     '  Decltna- 

Ascension. 

tion 

Ascension. 

tion 

Ascension.  1      tion 

Ascension. 

tion 

Ascension.         tion 

South. 

N^rtk. 

0      ' 

I     North. 

North, 

North. 

h      m 

0      > 

h 

m 

h 

m              »       ' 

h 

m 

\         0       . 

h 

m             •        ' 

423 

-8025 

42 

7 

+4252 

430     1  +  1619 

436 

1+2247 

4  45    +66  1 1 

Jan.    0.4 

s 
70.69 

42-*  ,  , 

s 
4-97 

27.8 

s 
45.43 

46.9 

8 
50.66 

1        " 
9.4 

6.83 

«     36.7^ 

10.4 

1           o»99 
69.70 

r- 

4.93 

,04 
.10 

1.2 
29.0 

1,0 

45-41 

.02        ^      0.2 
.00.        ^  ^  0.1 

50.65 

.01 
.06 

,  0.2 

O.I 

6.73 

.10               2.4 

39-1 
.20             2.1 

20.4 

68.54 

46.2 

4.83 

30.0     « 

45.35 

'     46.6 

50.59 

9.7 

6.53 

41.2 

^            I-30 

«'3 

,14 

^  0.8 

.10  1        ,        0.2 

.10 

«  0.1 

.39             1.7 

30.3 

67.24 

47.5      ' 

4.69 

30.8 

45-25 

1    46,4 

50.49 

9.8 

6.24 

42.9 

Feb.    9«3 

65.84  "-^^ 

0      0.8 
48,3 

4-51 

,18 

31.3°-' 

45.12 

•'^J46.2°-^ 

50.36 

.13 

9.8°-° 

5.87 

.37             1.3 
.     44-2  ^_ 

».45 

0.2 

.21 

0.2 

.15 1      0.1 

.15 

0.0 

.42             0.8 

19.3 

64-39        „ 

48.5 

4,30 

31.5 

44-97 

'  46.1 

50.21 

5-45 

«     45.0 

X.48        ^      0.4 

.«3 

0.1 

.16             0.2 

.18 

^  0.2 

-45                 0.3 

Mar.  1.3 

62.91 

4».i 

4.07 

31-4 

44.81 

:  45-9 

50.03 

9.6 

5.00 

A    45-3 

II.2 

61.46^-*^ 

47.2°-' 

3.84 

.23 

0.3 
31.1        ^ 

44.64 

.17            0.2 
45-7 

49.85 

.18 

0.2 
9,4 

4-54 

"'  45-2°-; 

21.2 

60.06"*° 

45.7"^ 

3.62 

.22 

0,6 
30.5 

44.47 

.17                     0.2 
45.5 

49.68 

.17 

0.2 
9.2 

4.09 

'''  44.6"^ 

1.32  1          _  1.9 

.ao 

,  0.9 

.14  .                  O.X 

•  15 

«     0.3 

.41             I.I 

31-2 

58.74           1   43.8 

3.42 

29.6 

44.33 

45.4 

49.53 

8.9 

3.68 

A    43-5  ,  , 

1.19                2.3 

.16 

I.O 

.12                    0.1 

.13 

0.3 

.36             1.5 

Apr.  10. 1 

57.55              41.5 

3.26 

28,6 

44.21 

45-3 

49.40 

8.6 

3.32 

c    42.0 

1         I-04        0  0  «*7 

.12 

I.I 

.09             0.0 

.10 

0      0.3 

.28             1.7 

20.1 

56.51      7  J    38.8 

3.14 

27.5 

44.12 

,  45.3 

49.30 

8.3 

3.04 

40.3 

30.1 

55.64^^^'  35.8^-° 

3.08 

,06 

26,3 

44.07 

.OS  '             0.1 
45.4 

49.25 

.05 

8.x  ^-^ 

2.85 

•'^38.3"° 

Z  0.68  ,          3.3 

.00 

1.2 

.00           ^  0.2 

.00 

0.2 

.09       ^     2.2 

May  10. 1 

54.96          32.5 

3.08 

25.1 

44.07 

45-6 

49.25 

7.9 

2.76 

36.1 

0.46 '          3.4 

.06 

1,2 

.05             0,3 

.04 

0.0 

.01             2.3 

20.0 

54-50 

29.1      ■ 

3.14 

23.9, 

44.12 

45.9 

49,29 

7.9 

2.77 

33-8  ,  , 

a  25 

3.6 

.11 

l.I 

.09             0.4 

.09 

0.0 

.11             2.2 

30.0 

54-25 

25-5 

3.25 

22.8 

44.21 

46.3     , 

49.38 

7.9 

2.88 

31.6 

0.03 

3.5 

.18 

0.9 

.14     \.     0.6 

.14 

0        °.« 

.22                    2.2 

June   9'0 

54-22 

22,0 

3-43 

21.9      I 

44.35 

I    46.9 

49.52 

8.1 

3.10 

29.4 

0.20       „     3.5 

.23 

0.8 

.18          -  0.7 

.18 

0       °.4 

.31                     2.0 

19.0 

54.42        :  18.5 

3.66 

21. 1 

44.53 

47.6 

49.70 

8,5 

3.41 

27-4  ,  „ 

28.9 

54.83  °-:;:' 15-1^-* 

3.93 

.27 

20.6  °-» 

44.74 

•"     48.5"' 

49.92 

,22 

8.9°-* 

3.81 

.40            ^  1.8 
«     25.6  _ 

0.62    3.1 

-32 

0.3 

.25             1.0 

.25 

0.6 

.48                1.5 

July    8.9 

55-45, .3, 

12.0 

3.8 

4.25 

.35 

20.3 

0.1 

44.99 

.28     49.5,.^ 

50.17 

.29 

'•5».7 

429 

24.1 

.54          ^        1.2 

18.9 

56.26 

9.2 

4.60 

20,2 

45.27 

50.5 

50.46 

10.2          ^ 

4.83 

^       22.9 

28.9 

0.97 
57.23 

6.8"* 

4-97 

.37 

0.1 

20.3 

45.56 

.29             1.0 
5».5 

50.76 

.30 

0.8 

II.O 

5-43 

.60                    0.9 

A      *2.o 

Aug.    7.8 

i.ii 
58.34 

1.9 
4.9 

5.36 

.39 

^  0.3 
20.6 

45-87 

.31          ^  1,1 
52.6 

51.07 

.31 

0.9 

".9  I 

6.07 

.64               0.6 

2  2^-4^, 

17.8 

1.21          ^  1.3 
59-55         1     3-6     _ 

5.76 

.40 

21.1^^ 

46.18 

.31          ^  1.0 
53.6 

51.40 

.33 

0.8 

12.7 

6.74 

.67              0.3 

27.8 

60.82  "^ 

2.8  "« 

6.16 

,40 

21.8  °-7 

46.50 

.32          ,  1.0 
54-6     „ 

51.72 

.32 

'  0.9 

13.6  ^ 

7.42 

.68               0.2 
^    *'-3 

1.30 

0.2 

.41 

0,9 

.31             0.8 

.33 

0.8 

.69             0.5 

Sept.  6.7 

62.12 

1.28 

2.6 

6.57 

•  39 

22.7 

1.0 

46.81 

.30,  55-4  ,,8 

52.05 

.32 

'4-4  ,.8 

8.IX 

•«'"•«»•« 

16.7 

63,40 

3.1 

6.96 

23-7 

47.11 

56.2  ^ 

52.37 

15.2 

8.79 

22.6 

26.7 

64.61 

1,0 
4.1 

7-34 

,38 

24.8  '-' 

47.41 

Z    56-8 

52.68 

.31 

0.7 
15.9     ^ 

9.46 

.67          „  1.2 
/  .  23.8 

Oct.    6.7 

^               1. 10 
65,71 

5.8'-' 

7.70 

,36 

26.1   '-' 

47.69 

•''    57.2  °-^ 

52.98 

.30 

^      0.6 
16.5 

10.10 

.64             1.4 
^    25.2     - 

16.6 

^•^"t 

8.0" 

8.04 

.34 

27.4^'^ 

47.96 

■^    57.6  "•- 

53.26 

.28 

0,5 
17.0     ] 

10.70 

.60              Z.8 
A    *7.o  ^ 

0.7S 

2.6 

.3T 

■•4 

.*:  1         0.' 

.26 

0.5 

.56                   2.1 

26.6 

67.45 

10.6 

8.35 

28.8 

48.21 

57.8 

53.52 

17-5 

11.26 

1    29.1 

Nov.    5-6 

68.02 -^'^ 

13.6^" 

8.63 

.28 

30.3  '•= 

48.43 

-    57.8  "•'' 

5376 

.24 

0,4 
17.9 

11.77 

•"'31.4-^ 

15-5 

68.35°-" 

.6.8  '•' 

8.88 

.25 

31.8  ••' 

48.62 

•"    57-8"° 

53.97 

.21 

18.2"^ 

12.20 

•«    33.8": 

25.5 

68  43°-'* 

20.1  ^-^ 

9.08 

.20 

1.6 
33.4 

48.79 

•'^'57.7°-' 

54.15 

.18 

18.5"^ 

12.55 

t  3*^-C 

Dec.    5.5 

6S..6°-" 

23.4^-' 

9.23 

.15 

1-5 
34-9 

48.92 

.13                  ^   0.1 
57.6 

54.29 

.14 

18,8"^ 

12.82 

,  39..' 

0.42 

3.x 

.11 

1-5 

,09                       0,2 

.11 

0.3 

.17      2.7 

15-5 

67.84         ^ 

26.5 

9.34 

36.4 

49.01 

'  57.4 

54-40 

19,0 

12.99 

■  41.8  ^ 

25.4 

67.18 

2,9 
29.4     ^ 

9.39 

.05 

37.8-* 

49,06 

.05                       0.1 
57.3 

54.46 

.06 

0.2 
19.2 

13-06 

.07           2.6 
44.4 

0.88 

2.6 

.00 

1.2 

,01              0.2 

.01 

0.2 

.04       ^      a-S 

35.4 

66.30 

32.0 

9-39 

39.0 

49.07 

1  57-' 

54-47 

19.4 

13.02 

46.9 

[Eph  10] 


FIXED  STARS,  1910. 


339 


(CONSTANTS  OF  STRUVE  AND  PETERS.) 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i 

Tauri. 

i 

A.urig£. 

C  Aurigae. 

11 

Orionis. 

fi  Eridani. 

Mean 

Solar 
Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion' 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

h 

North, 

North. 

North. 

North, 

h 

m 

South. 

tn 

0       ' 

h 

CD 

0       ' 

h 

m 

e        * 

h 

m 

0         r 

0       * 

446 

+  184I 

45 

I 

+33  I 

456 

4-4056 

4  59 

+  15  16 

5 

3 

-  5" 

Jan.    0.4 
10.4 

6.65 

17.4 

s 
8.06 

32.8 

s 
11.39 

49.3 

s 

25.75 

48.5 

s 
25.87 

68.1 

6.64 

.01 

0.0 
17.4 

8.06 

.00 

0.7 
33.5 

"•39 

.00              i.a 

25.76 

.01 

48.3" 

25.87 

.00 

69.4-' 

.05 

0.0 

.06 

0.7 

.06                 I.O 

.04 

r,             0.2 

.05 

X.I 

20.4 

6.59 

17.4 

8.00 

34.2 

11.33 

,   51.5 

25.72 

48.1 

25.82 

70.5 

.09 

0.1 

.10 

0.5 

.11 

0.9 

.08 

0.2 

.08 

a9 

30.4 

6.50 

.12 

^7-3,, 

7.90 

.14 

3^-7  a.4 

11.22 

.16 

s^-fcs 

25.64 

.11 

^7-9,, 

25-74 

.12 

7'-4o.8 

Feb.    9-3 

6.38 

17.2 

7.76 

35.1 

11.06 

53-0 

25«53 

47-7 

25.6a 

72.2 

.15 

0.0 

.17 

0.2 

.19 

0.4 

•" 

0.1 

•15 

0.5 

19-3 

6.23 

^7-2^ 

7-59 

35.3 

10.87 

^53.4 

25.38 

47.6 

25.47 

72.7 

.x6 

0.2 

.19 

0.0 

.22           ^  0.2 

.16 

0.1 

.16 

0.3 

Mar..  1.3 

6.07 

17.0 

7.40 

35-3 

10.65 

53.6 

25.22 

47.5 

25.31 

73.0 

.x8 

a        *>•» 

.20 

0.1 

.22  i             0.1 

•17 

0.1 

.18 

0.1 

11.2 

5.89 

I6.Q 

7.20 

35-2 

10.43 

53.5 

25.05 

47-4 

25.13 

73.1 

•17 

£       o-* 

.19 

0.3 

.22  .             0.3 

.17 

0.1 

•17 

O.X 

21.2 

5.72 

16.7 

7.01 

34.9 

10.21 

53-2     \ 

24.88 

47-3 

24.96 

73.0 

•»5 

,   ^  0.1 

.18 

0.5 

.21  1        ,  0.6 

.16 

0.0 

.16 

^  0.4 

31.2 

5-57 

l6.6 

6.83 

34-4     . 

10.00 

52.6     ^ 

24.72 

47.3 

24.80 

72.6  \ 

•13 

0.2 

.15 

0.6 

.171           0.8 

.13 

0.0 

.14 

0.6 

Apr.  10.2 

5-44 

.10 

1*'- 

6.68 

.12 

"•8. .6 

9.83 

1  51.8 
.14  '           0.9 

24.59 

.11 

^7-3  0., 

24.66 

.11 

7^-°  0.8 

20.1 

5-34 

16.3 

6.56 

33.2 

9.69 

50.9 

24.48 

47-4 

24.55 

71.2 

.06 

c     **-° 

.07 

0.7 

.09                     I.O 

.07 

0.1 

.08 

1.0 

30.1 

5.28 

^^•3., 

6.49 

32-5  ^  ^ 

9.60 

1  49-9 

24.41 

47-5 

24.47 

70.2 

May  10. 1 

5.27 

.01 
.03 

_     0.1 
16.4 

^  4.  0'2 

6.47 

.02 
.03 

31.8  °-7 
^       0.6 

9.57 

48.9 
.021        0  I.I 

24.38 

.03 
.02 

0.2 

24.43 

.04 
.00 

68.9  "•' 

20.1 

5.30 

.08 

16.6 

0.2 

6.50 

.08 

31.2 
^       0.6 

9-59 

47.8 
.08    ^'     1.0 

1 

24.40 

.07 

24-43 

.05 

^7-5::: 

30.0 

5.38 

16.8 

6.58 

30.6 

9.67 

46.8 

24.47 

48.5  ^ 

24.48 

65.9 

June  9'0 

5.50 

.12 

0.4 
17.2       \ 

6.72 

.14 

0.4 
30.2 

9.81 

.14 

0.9 
45.9     „ 

24.58 

.11 

0.6 
49.1 

24.57 

.09 

64.2  '• 

•17 

0  o-fi 

.18 

0.3 

.19                 O.S 

.15 

«  0-7 

•13 

1.8 

19.0 

5.67 

17.8 

6.90 

29.9 

10.00 

45-1     ^ 

24.73 

49.8      ' 

24.70 

62.4 

.21 

0      0'7 

.23 

0.2 

.24             0.6 

.19 

^  0.8 

.16 

,          1-9 

28.9 

5.88 

18.5     ' 

7-13 

29.7 

10.24 

„■  44-5 

24.92 

50.6 

24.86 

60.5 

.24 

0.7 

.26 

0.0 

.28             0.5 

.23 

0.9 

.21 

«  ^  1.9 

July    8.9 

6.12 

^9'^n« 

7.39 

29.7 

10.52 

1  44.0 

25.15 

51.5 

25.07 

58.6      I 

•27 

0.8 

.29 

0.1 

.32 

0.3 

.25 

0.9 

.23 

1.8 

18.9 

6.39 

20.0 

7.68 

29.8 

10.84 

43.7 

25.40 

52.4 

25.30 

56.8 

28.9 

6.68 

.29 

0.9 
20.9 

8.00 

.32 

0.3 
30.1 

II. 19 

.35 

43.6 

25.68 

.28 

0.9 
53.3 

25.55 

.25 

55-  ''\ 

.30 

0  o«9 

•34 

0.4 

.36 

ai 

.29 

I.O 

.27 

1.6 

Aug.    7-8 

6.98 

21.8 

8.34 

30.5 

11.55 

43.7     , 

25.97 

54.3 

25.82 

53.5 

17.8 

7.29 

.31 

0.9 
22.7 

8.69 

.35 

0.5 
3I.O 

11-93 

.38 

0.2 
43-9 

26.27 

.30 

0.9 
55.2     \ 

26.10 

.28 

1.3 

52.2 

27.8 

7.61 

.33 

23.6°-^ 

9.05 

.36 

,  0.6 
31.6 

12.32 

.39 

0.4 
44-3     ^ 

26.58 

.31 

^^      0.8 
56.0 

26.40 

.30 

I.I 

.32 

0.7 

.36 

0.6 

.40 

0.6 

.31 

0.7 

.29 

0.8 

Sept.  6.8 

7-93 

24.3 

9.41 

32.2 

12.72 

44.9     ^ 

26.89 

56.7     ^ 

26.69 

50.3 

16.7 

8.24 

.31 

0.7 
25.0     ' 

9.76 

.35 

0.7 
32.9     „ 

13." 

.39 

45.6°-^ 

27.20 

.31 

0.6 
57.3 

26.98 

.29 

49.8°-^ 

•31 

_  0.6 

.34 

0.8 

.38 

^     0.7 

.30 

0.4 

.29 

^  0.2 

26.7 

8.55 

25.6 

10.10 

33-7     0 

13.49 

46.3 

27.50 

57.7 

27.27 

49.6 

Oct.    6.7 

8.84 

.29 

26.0°-* 

10.44 

.34 

0.8 
34-5 

13.86 

•^^147.2°'^ 

27.80 

.30 

58.0-^ 

27.55 

.28 

«  0.2 
49.8     ^ 

16.6 

9.12 

.28 

26.3"^ 

10.76 

.32 

0.7 
35.2     ' 

14.21 

.35 

48.2  ■•" 

28.0S 

.28 

58.1°-' 

27.82 

.27 

0.6 
50.4     0 

.26 

0.3 

.30 

0.8 

.33 

I.I 

.27 

0.0 

.25 

0.8 

26.6 

9-38 

26.6 

11.06 

36.0 

14.54 

49-3 

28.35 

58.1 

28.07 

51.2 

Nov.    5-6 

9.62 

.24 

^     0.1 
26.7 

11.33 

.27 

36.9     „ 

14.85 

.31 

I.I 
50.4 

28.59 

.24 

«     0.1 
58.0 

28.30 

.23 

I.I 
52.3 

15.6 

9.84 

.22 

^     0.0 
26.7 

11.58 

•25 

0.8 
37.7     „ 

15.13 

.28 

51.6  ••' 

28.82 

.23 

..  0.2 

57.8 

28.50 

.20 

53-6^'^ 

25-5 

10.02 

.18 

^     0.0 
26.7 

11.79 

.21 

„     0.8 
38.5 

15-36 

.23 

S..9'-' 

29.01 

.19 

0.3 
57.5 

28.68 

.18 

55-0 '•: 

Dec.    5-5 

10.17 

.15 

_     0.0 
26.7 

11.96 

.17 

0.9 
39-4     „ 

15.56 

.20 1            1.3 
\  54.2 

29.17 

.16 

0.3 
57.2 

28.82 

.14 

56.6^-^ 

.11 

0.1 

.13 

0.8 

.14                1-3 

.12 

0.3 

.11 

1-5 

15-5 

10.28 

26.6 

12.09 

40-2     „ 

15.70 

55.5 

29.29 

56.9 

28.93 

58.1 

25-5 

10.35 

.07 

26.6 

12.17 

.08 

0.8 
41.0     « 

15.79 

•^.56.8'-^ 

29.37 

.08 

56.6 -^^ 

29.00 

.07 

59.6'' 

35.4 

10.37 

.02 

,        O.I 

26.5 

12.20 

.03 

„  0.8 
41.8 

15.82 

"^      58.0"^ 

29.40 

.03 

56.4'^' 

29.02 

.02 

61.0  -* 
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FIXED  STARS,  1910. 

(CONSTANTS  OF  STRUVE  AND  PBTBR&) 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.    0.4 

10.4 

•  20.4 

30-4 

Feb.    9-3 

19.3 

Mar.   1.3 

II-3 

21.2 

31-2 

Apr.  10.2 
20.1 
30.1 

May  10. 1 
20.1 

30.0 

June  9-0 
19.0 
29.0 

July   8.9 

18.9 
28.9 

Aug.  7.8 
17.8 
27.8 

Sept.  6.8 
16.7 
26.7 

Oct.  6.7 
16.7 

26.6 

Nov.    5-6 

15.6 

25.5 

Dec.    5-5 

15.5 
255 
35.4 


n 

AurigsB. 

{Cape/ia.)          | 

RiRht 

Declina- 

Ascensioa 

tion 

North, 

0           ' 

h 

m 

5  10 

4-45  54 

8 
2.74 

32.8 

.01 

i>S 

2.75 

.06 

3*-^.. 

2.6g 

35-6 

2.58 

36.7      '" 

.16 

c  0'9 

2.42 

37-6 

.21 

0.7 

2.21 

38.3 

i.gS 

.23 

38.6°-^ 

.24 

«   ^  0.0 

1.74 

38.6 

•«1 

0      <*-2 

1.49 
1.26 

.23 

37-8     „ 

.21 

0.8 

1.05 

.t6 

37-°  ,.„ 

0.89 

.11 

^'••°  ... 

0.78 

.06 

^^•9  .., 

0.72 

0-73 

.06 

0.79 

31.0 

.»^ 

0     '•* 

0.92 

29.8 

i.ii 

.19 

28.6"^ 

'24 

^  i.o 

1.35 

.78 

27.6 
'     0.8 

1.6:^ 

26.8 

.33 

0.6 

i.q6 

26.2 

.36 

0  0-4 

2.32 

25.8 

.3» 

0.3 

2.70 

25-5 

.40 

0.1 

3.10 

25-4 

•42 

^  0-* 

3-52 

25.6 

.42 

0.3 

3.94 

25.9 

4.36 

4.78 

.42 
.42 
.41 

^0.6 
_  0.8 

5.19 

27.8 

5.^8 

.39 

28.8  ^-^ 

.37 

r.i 

5-95 

29.9 

6.30 

.35 

1.2 
31. 1 

6.61 

•3» 

'^■'  ;■; 

6.88 

,ij 

U.'t'* 

.22 

i«5 

7.10 

/I7 

"•'»  ,.6 

7.27 

37.0 

7.38 

.05 

40.0 

7-43 

/3  Orionis. 


Right 
Ascension. 


h      m 

5  10 


313 

3-13 
3-09 
3.00 
2.88 

2.74 
2.57 
2.40 
2.22 
2.05 

1.90 
1.78 
1.70 
1.65 
1.64 

1.68 
1.76 
1.88 
2.04 
2.24 

2.46 
2.71 
2.98 
3.26 
3-55 

3.84 
4.14 
4-43 
4-71 
4.98 

5-23 
5.47 
5.68 
5.86 
6.01 

6.12 
6.18 
6.21 


.04 


Declina- 
tion 
South. 


-817 


78.5 
80.0 
81.3 
82.4 
83.2 

83.8 

84.2  * 

84.3' 

84.1 

83.7 
I 

83.1^ 
82.2  * 
81.0  ^ 

79.7 
78.1 

76.4 
74.6 
72.6 
70.6 
68.6' 


0.4 


'•3. 


2.0 


66.6 
64.8 
63.1 
61.7 
60.6 

59.8 
59.3, 

59.5  I 
60.1 


2.0 

1.8 
1.7 
1.4 
I.I 
0.8 


61.0 
62.3 
63.8 

65«4 
67.1 

68.8 
70.4  ' 
72.0 


1.6 


r  Orionis. 


RlKht 
Ascension. 


h     m 

5  13 


4-57 
4-57 
4.53 
4-45 
4-34 

4.19 

4-03 
3.86 
3.68 
3-51 

3.36 
3.24 
3.16 

3-11 
3.10 

3-14 
3.22 

3-34 
3-50 
3-69 

3-91 
4.16 
4.42 
4.70 
4.99 

5.29 
5.58 
5.87 
6.15 
6.42 

6.68 
6.92 
7-13 
7-31 
7.46 

7.58 
7-65 
7.68 


lis. 

/3Ta 

Deeli 

na- 

Right 

tion 

Ascension. 

South. 

« 

. 

h 

m 

-  6 

56 

520 

28.0 

s 
36.40 

29.4 

1.4 

36.43 

.03 

30.7 

1.3 

36.40 

.OJ 

31.7 

I.o 

36.33 

.(// 

0.8 

.11 

32.5 

36.22 

0.6 

.15 

33.1 

36.07 

0.4 

.*/ 

3V«) 

35-90 

0.1 

.19 

33.6 

35.71 

Q.I 

.19 

33.5 

0.4 

35-52 

.18 

33.1 

a6 

35-34 

.16 

32.5 

0.8 

35.18 

.13 

31.7 

35.05 

.09 
.05 

30.6 

34.96 

29.3 

34.91 

x.^ 

.00 

27.8 

34.91 

1.6 

.05 

26.2 

34.96 

T.H 

.10 

24.4 

1.9 

35.06 

.15 

22.  s 

35.21 

1.9 

.19 

20.6 

35.40 

18.7 

1.9 
1.9 

35.63 

.26 

16.8 

T   8 

35-89 

.28 

15-0 

T.6 

36.17 

13.4 

36.48 

•3» 

12.0 

1.4 

36.81 

.33 

I.X 

•^3 

10.9 

37-14 

0.8 

.34 

10. 1 

37.48 

9.6 

0.5 

37-82 

.34 

9-'> 

0,1 

38  16 

•34 

D.2 

.3i 

9.7 

38.49 

10.3 

o.b 

38.82 

.33 

0.9 

.30 

II. 2 

39-12 

1.2 

.29 

12.4 

39.41 

13.8 

1.4 

X.5 

39-67 

.26 
.24 

15-3 

39.91 

i'7 

.20 

17.0 

1.6 

40.11 

.16 

18.6 

40.27 

20.3 

40.38 

.06 

21.8 

40.44 

Declina- 
tion 
North, 


4-2831 


60. 
60.1 
61. 
61. 
61. 


0.3 


62.1 

-       < 
62.3 

62.2 

62.0 


61.7 

61.3 

60.9 
60.5 
60.1 


0.4 


0.4 


59.7^ 
59.5 1 
59-3' 

59-3^ 

59.3' 


59-4^ 
59.7  I 
60.0 
60.3 
60.7 


0.4 


61. 1 

61.6' 

62.0 

62.4 

62.8* 


63.2 

63.6 ; 

64.0 

64.4' 

64.8' 
< 

65.2 

65.7' 

66.2* 


0.4 


X  Aurigae. 


Right 
Ascension. 


h    m 
526 

52!48     ^ 
52.51     ^ 

52.42     ^ 
52.31    \ 


4-32    7 
38.8 


52.16 
51.98 
51.78 
51.58 
51.40 

51-23 
51.09 

50.99 
50.93 
50.93 

50.97 
51.07 
51.21 
51.40 
51.63 

51.90 
52.19 
52.50 
52.84 
53.18 

53-53 
53.88 

54-23 
54.58 

54-92 

55.24 
55-54 
55-82 
56.07 
56.28 

56.45 
56.57 
56.64 


Declina- 
tion 
North. 


■I 


39.5 
40.2 
40.8 
41.4 

41.8 
42.0 

42.1 ; 

42.0 
41.8* 


0.7 
0.7 


0.6 
0.4 


41.5, 

41.0 
40.5* 
39.9 
39.3 

38.8 
38.3 
37.9 
37.6 

37-4' 


0.6 
0.6  ' 


0.5 


0.5  I 

0.4 

0.3 


37-4  ^o 

37-7^, 
^«-°o.3! 

38.3^ 
38.6 
39.0  I 
39-4* 
39.9 


0,5 


40.3 
40.8* 

41-3 
41.9 
42.6 


0.6 


0.6 


43-2 
43.9 
44.6 


0.7 
0.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Memir 

Solar 
Data. 


Jan.  0,5 
10.4 
20.4 
30-4 

Feb.   9-3 

19-3 
Mar.  1.3 
"•3 
21.2 
31.2 

Apr.  10.2 
20.2 
30.1 

May  10.1 
20.1 

30.0 
June  9*o 
19.0 
29.0 
July    8.9 

18.9 
28.9 
Aug.   7-9 

17.8 
27.8 

Sept.  6.8 
16.7 
26.7 

Oct.  6.7 
16.7 

26.6 

Nov.  5-6 
15.6 
25.6 

Dec.    5-5 

15.5 
25-5 
35.4 


'^  Ononis. 


RJKht 
Aacansion. 


27 


24.86 
24.88 
24.86 
24.79 
24.69 

24.56 
24.40 
24.23 
24.06 
23.90 

23.75 
23.62 

23.53 
23.48 
23.47 

23.50 

23.57 
23.68 

23.83 
24.02 

24.23 

24.47 

24.73 
25.01 
25.30 

25-59 
25.88 
26.18 
26.46 
26.74 

27.01 
27.26 

27.49 
27.69 
27.86 

28.00 
28.09 
28.14 


.oa 


.07 

r  °^8 

56.4 

.10 

0.7 

57.1 

.13 

0.5 

57.6 

.16 

0.3 

57.9 

.17 

«  0.1 

58.0 

.17 

0  0.0 

58.0 

.16 

0.3 

57-7 

.15 

0.4 

57-3     . 

.13 

,     0.6 
56.7 

.og 

,6.0^-'' 

.05 

1.0 

55.0 

.01 

X.l 

.03 

5^-^., 

Declina- 
tion 
South, 


—    021 


53.5^ 
54.6 

55.6^ 


52.7 
51.3 
49.8 
48.2  ' 
46.6' 


43.6 
42.2 
41.0 
40.0 


X.5 


39-3 
38.8 

38.7; 

38.8' 
39.2 


0.5 


0.4 
0.7 


39.9^ 

40.9^ 

42.0 

43.2' 

44-5 


1.3 


45.9, 
47.2  ^ 

48.4' 


Groombridge  966. 


Right 
Ascension. 


h     m 

5  27 

s 

43.50 


43-43 
43.20 
42.82 
42.31 

41.69 
40.99 
40.25 
39.50 
38.78 

38.12 
37.56 
37.11 
36.80 
36.63 

36.62 
36.76  \ 
37-05  . 
37.49 
38.06 

38.75  ^ 
39.54' 
40.42 

41.37 
42.37 


0.07 

;  0.83 

0.38 

o.Ga 


+7458 

I* 
76.8 
79.6 
82.3 
84.6 
86.6' 


0.70 
0.74 


0.75 
0.72 


a66 


0.56 
0.45 
0.31 
0.17 


0.29 
0.44 


0.57 
0.69 


0.88 
0.95 


43.41 
44.46 

45.51 
46.55  I 

47.55  \ 

48.49  ^ 

49.35 

c 
50.12 

50.78 

51.30 

51.68 

51.89; 
51.94  * 


1.05 
i.os 


0.94 


0.66 
0.52 
0.38 


Declina- 
tion 
North. 


2.8 


a.3 


X.3 


88.1 

89.1 

89.5 

89.4] 

88.8 


0.4 


87.7 
86. 1 
84.1 
81.9  J 
79.5 

76.9 

74.3; 
71.8 

69.4 
67.2 

65.2 

63-5 
62.1 
61. 1  ' 
60.4 

60.1 

60.3 

60.8' 
-  < 
61.7 

63.0 

64.7 

66.8' 

6,.:; 

71.7 
74.5 


1.6 


a-4 


2.4 


1.4 


1.7 


2.8 
2.9 


77.4^ 
80.4  ' 

83.3' 


a  Leporis. 


Right 
Ascension. 


h      m 

528 

s 
46.22 
46.22 
46.18 
46.09 

45.97 


45.82 
45.64 
45.45 
45.26 

45-07 

44.90 
44.76 
44.65 

44-57 
44.54 

44.55 
44.60 
44.70 

44.84 
45.01 

45.22 

45.45 
45.70 
45.98 
46.26 

46.56 
46.86 
47.15 
47.44 
47.72 

47.99 
48.24 
48.46 
48.66 
48.82 

48.94 
49.02 

49.05 


.16 


Declina- 
tion 
South. 


-1752 


70.9 
72.9^ 

74-7^ 
76.2 

77.4 

78.3 
78.8 
79.0^ 

78.9, 
78.4 

77-7, 
76.6 
75.2  _ 

73.5 
71.6 

69.6 

67.3' 
65.0  ' 
62.6' 
60.2 


0.9 


0.5 


0.5 


1.4 


1.9 


57.9 
55.7 
53.7 
52.1 
50.8 


49.9 

49.4^ 

49.3^ 

49.7^ 

50.6 

51.8 

53.4; 

55.3^ 

57.4^ 

59.7^ 

62.0 
64.2 
66.3^ 


0.5 


t  Ononis. 


Right 
Ascension. 


h     n 

531 

s 
30-16 
39.18 
39.16 
39.10 
39.00 


38.87 
38.71 
38.54 
38.37 
38.20 

38.05 
37.92 
37.83 
37.77 
37.7^ 

37.78 
37.85 
37.96 
38.10 
38.29 

38.50 
38.73 
38.99 
39.26 

39.55 

39.84 
40.13 

40.43 
40.72 
41.00 

41.27 
41.52 
41.75 
41.96 

42.13 

42.27 
42.36 
42.42 


Declina- 
tion 
South, 


-    115 

32.6 

33.5! 

34.2 

34.8 

35.1 

I. 

35.3^ 
35.2^ 
35.0, 


a9 


0.6 


0.3 


0.5 


34.5^ 
33.9^ 
33-1^ 

32.1^ 

31.0^ 


29-7 

28.3; 

26.8 

25.2 
23.6 


X.6 


20.5 
19. 1  ' 

.7.8; 

16.8 


16. 1 

15.7; 
15.5, 

15.7 
16.1 


X.5 


0.4 

0.7 


16.8 


2^ 

0  '-o 

17.8 

2^ 

1.2 

19.0 

21 

1.3 

20.3 

17 

i  '•♦ 

21.7 

14 

1.4 

23.1 

09 

1.3 

24.4 

06 

..  -  »-3 

25.7 


Groombridge  944. 


Right 
Ascension. 


b     m 

5  32 

8 
71.04 
70.69 


0-35 

69.84"'' 
68.54;-^^ 
66.83^ 


X.7X 


64.80 
62.54 
60.15 
57.73 
55.39 


a.a6 


2.42 


3.16 


+85  9 

22.5 
3.a 

a8.7  ^ 

2.7 

36.5, 
37.1, 
37-1 
36.5 


53.23 
51.32 

49.75 

48.58 ; 
47.83 


1.91 

1.57 


47.54 
47.72 
48.36 
49.44 
50.93 


0.29 


o.x8 
0.64 
1.08 
1.49 
X.86 


52.79  ^ 

54-99 

57.48 

60.20 

63.10 


a.  49 
9.72 


2.90 
3.04 


66.14 

3.10 
69.24 


3.1X 
3.06 


72.35 

78.36  "-^^ 

'    ^    2.78 


81.14 
83.68 
85.91 
87.79 
89,25 


2.54 


1.88 
1.46 
0.99 


90.24^ 
90.74' 
90.72 


Declina- 
tion 
North. 


0.6 


35.3 

33.7. 

31.6; 

29.1 

»6.4 

23.6 

20.7 

17.8 

15.0; 

12.4' 


1.6 


«-5 
3.7 


2.8 


2.9 

2.9 


8.0' 

6.3' 

1 
5.0^ 

4-1, 


3.7 

4.1 
5-0 
6.4 

8.1 
10.3  ' 
12.9 

15-7 
18.8  • 


0.9 

1.4 


2.8 


3.2 


35.4; 
28.6' 
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Mean 
Solar 
Date. 

Jan. 

0.5 

10.4 

20.4 

30.4 

Feb. 

9.4 

19-3 

Mar 

1.3 

II.3 

21.2 

31.2 

Apr. 

I0.2 

20.2 

30.1 

Mav 

10. 1 

20.1 

30.1 

Jun. 

9.0 

19.0 

29.0 

July 

8.9 

18.9 

28.9 

Aug. 

7-9 
17.8 

27.8 

Sept 

.  6.8 
16.8 

26.7 

Oct. 

6.7 

16.7 

26.6 

Nov 

5.6 

15.6 

25*6 

Dec. 

5.5 

15.5 

255 

35.5 

Right 
Ascension. 


h      in 

5  36 


24-35 
2433 
24.26 
24.14 
23.98 

23.78 
23-56 
23-33 
23.09 

22.85 

22.64 
22.45 
22.29 
22.17 
22.10 

22.08 
22.10 
22.17 
22.29 
22.45 

22.65 
22.88 
23-14 

23-43 
23.73 

24.05 

24-37 
24.70 
25.02 
25.32 

25.61 
25.88 
26.12 
26.32 
26.48 

26.60 
26.66 
26.67 


ibae. 

Declina- 

tion 

South. 

0      > 

-34    6 

" 

79-5 

82.2'-' 

84.6'"' 

86.6'-'' 

88.2  '•' 

1.3 

89.5         , 

0.8 

90.3 

90.6 

0.1 

90-5       , 

89.9 

I.O 

88.9 

87.5  "' 
8  -     '•« 

83.6'-' 

0        2.4 

81.2 

2.6 

78.6 

2.9 

75-7 

72.8^-^ 

69.8^" 

66.8  '-^ 

2.8 

64.0 

6,.,^-^ 

2.3 

59-0 

2.0 

57-°  ,.6 

"•I  ... 

54-3 

53.8  "•* 

„    0.0 

53-8     ^ 

0.6 

54.4  ,  ^ 

55-5  ,., 

57-1 

2.1 

59-2 

61.6"^ 

64-3^-^ 

67.2  "« 

3.0 

70.2 

2.9 

73.1     „ 

2.8 

75.9 

K  Orion  is. 


Right 
Ascension. 


h      m 

5  43 


29.76 
29.79 
29.77 
29.70 
29.60 

29.47 
29.31 
29.13 
28.95 
28.78 

28.61 
28.47 
28.36 
28.29 
28.26 

28.26 
28.31 
28.40 
28.53 
28.70 

28.90 
29.12 
29.36 
29.63 
29.90 

30.19 

30.48 
30.78 
31.07 
31-36 

31-63 
31.89 
32.12 
32.33 
32.51 

32.65 

32.75 
32.81 


.07 


.06 


Declina- 
tion 
South. 


-941 
62.9 


64.6 
66.1  ' 

67.4; 

68.4 

69.2 
69.7  I 
70.0 
69.9' 
69.6 


1.7 


0.8 


0.3 
0.5 


69.1 

68.3" 

67.3 

66.0 

64.5 

62.8 
61.0 
59.1 
57-1 
55.1 


53-1 
51-3 
49-6 

48.2 ; 
47.0 

46.1 

45-6 
45.5 
45.8 
46.5 


0.5 


47.5 
48.8 

50-3 
52.1 
54-0 

55-9 

57-7^ 

59.5 


(I  Doradus. 


Right 
Ascension. 

Declina 
tion 
South. 

h 

m 

0      • 

5  44 

-6545 

s 
39.83 
39.64 

.19 

•V7 
.36 

77-4,., 
7^-5  ,  0 

39-37 

39.01 

38.57 

.44 
.49 

^'•9  U6 

38.08 
37.54 

•54 

36.97 
36.40 

•57 
.56 
-53 

85.0°-' 
»4-3  ... 

35.84 

35.31 
34,81 

34-37 

-50 
.44 
.37 
.30 

.21 

83.2 
8..6  "•* 

2.1 

34-00 
33.70 

33-49 
33.37 
33.34 
33-40 
33-55 

.12 

.03 
.06 
.15 
.24 

7I.I 

67.7 '•^ 
64.3'-* 
60.8  '■' 

33.79 

.31 
.39 

-45 
.50 
.54 

54-%, 

43-«:;: 

34.10 
34.49 
34-94 

35.44 

44-°,., 

35.98 
36.54 
37.11 
37-67 
38.20 

.56 

.57 
.56 
•53 
.49 

4-«o.6 

42.2 

0.0 

44-.., 

38.69 
39.12 
39-49 
39.77 
39.95 

.43 
•37 
.28 
.18 
.09 

46.1 
48.6'' 

2.9 

40.04 
40.02 
39.90 

.02 
.12 

61.7 

65.2'-' 

68.5'-^ 

»' 

Aurigae. 

a 

Ononis. 

Right 

Declina- 

Right 

Declina- 

Ascens 

ion. 

tion 

Ascension. 

tion 

m 

North. 

0       » 

m 

North. 

h 

h 

0       > 

5  45 

+39    7 

5  50 

+    723 

s 
15-54 
15^60 

.06 

28.5 

s 
18.31 
18.36 

.05 

29.6 
28.9''" 

.01 

*.  I.I 

.00 

0.7 

15.59 

.06 

29.6 

18.36 

.04 

28.2      ' 

^  0.6 

15-53 

30.6 

18.32 

27.6 

.11 

0.9 

.09 

0.4 

15.42 

31.5 

18.23 

27-2  ,  , 

.16 

0.7 

.12 

0.3 

15.26 

32.2 

18.11 

26.9 

15.07 

.19 

0.5 
32.7 

17.96 

.15 

26.8 

.21 

o.s 

.16 

0.1 

14.86 

33^o 

17^80 

26.7 

.22 

0.1 

.17 

0.0 

14.64 

33.1 

17.63 

26.7 

14.43 

.21 

0.2 
32^9 

17.46 

•»7 

26.8  °-' 

.20 

0.4 

•15 

0.3 

14.23 

32.5 

17-31 

27.1 

14.06 

•17 

0.5 
32.0 

17.18 

.13 

0.3 
27.4 

.12 

0.7 

.11 

0-5 

13.94 

31-3     ' 

17.07 

27.9 

.08 

0.8 

.07 

0.5 

13.86 

30.5' 

17.00 

28.4 

13-83 

.03 

.  0.9 
29.6 

16.98 

.02 

0.7 

.03 

0.9 

.01 

0.8 

13.86 

28.7 

16.99 

29.9 

13.94 

u>8 

27.8^- 

17.05 

.06 

30.8*^' 

14.07 

.13 

26.9°-: 

17-15 

.10 

31.8"° 

.18 

_     0.8 

.14 

0  ^'^ 

14.25 

26.1 

17.29 

32.8 

14.48 

.23 
.26 

0.6 

17.46 

.»7 
.21 

I.I 

33  ^., 

14.74 

24.9 

17.67 

35.0 

.30 

0.5 

.23 

A     '•* 

15.04 

24.4 

17.90 

36.1 

•33 

0.3 

.25 

1.0 

15.37 

24.1 

18.15 

37-1 

.34 

0.2 

.27 

0      °-9 

15.71 

23.9 

18.42 

38.0 

16.08 

•37 

23.8  ">•■ 

18.70 

.28 

38.7"! 

•38 

0.0 

.30 

0.6 

16.46 

23.8 

19.00 

39-3 

.38 

0.2 

•30 

0.4 

16.84 

24.0 

19.30 

39-7 

.38 

0.2 

.30 

0  °-' 

17.22 

24.2 

19.60 

39.8 

•38 

0.3 

.30 

0.1 

17.60 

24.5 

19.90 

39.7 

17.98 

.38 

0.4 
24-9 

20.19 

.29 

0.3 
39.4 

•36 

0.5 

.29 

0.5 

18.34 

25.4 

20.48 

38.9 

18.68 

.34 

26.1  "7 

20.75 

.27 

38.2-^ 

19.00 

.32 

26.8^7 

21.00 

•25 

37.3°'^ 

.29 

0.8 

.23 

<      °-9 

19.29 

27.6 

21.23 

36.4 

.25 

0       0-9 

.20 

0.9 

19.54 

28.5 

21.43 

35.5 

.20 

1.0 

.16 

1.0 

19.74 

29.5 

21.59 

34.5 

19.89 

.f5 

,  I.I 
30.6 

21.72 

.13 

,  0.9 
33.6      \ 

.10 

I.I 

.08 

_  0.8 

19-99 

31-7 

21.80 

32.8 
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. 

/?AurigaB. 

d 

Aurigae. 

V  Ononis. 

22  Camelop.  (H.). 

17  Geminorum. 

Mean 

Solar 
Date. 

-  1 

Right      >  Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 1       tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

m 

North. 

North. 

North. 

North. 

North. 

b 

0      f 

h 

in 

e        » 

h     m 

0      • 

h 

m 

,    , 

h 

m 

0       » 

5  5 

2     1+4456 

5  53 

+  3712 

6    2 

+  1446 

6 

8 

-f69  2i 

6 

9 

+22  32 

Jan.    0.5 

s 
56.20 

1 
26.0 

a.. 
35*48 

29.7 

26.38 

50-4 

s 
57.75 

15.3 

s 

27.11 

4.1 

i  J 

10.4 

56.27 

••^.^j.,'-* 

35.55 

.07 

1.0 
30.7 

26.45  ■'^ 

0.4 
50.0 

57-85 

.10 

18.0 '-^ 

27.19 

.08 

0.1 
4.2 

20.4 

56.27 

•"'a8.8'- 

35.56 

.01 

1.0 
31-7 

26.46 

49.8°-* 

57.81 

.04 

a  2.6 
20.6 

27.21 

.02 

0.2 
4.4 

.07   ,                      1.3 

.05 

1.0 

.03 

^   0.2 

.16 

2.4 

.02 

Z  0.2 

30-4 

56-20 

,,         30.1         ^ 

35.51 

32.7   „ 

26.43 

49.6 

57.65 

23.0 

27.19 

4.6 

Feb.    9-4 

56.08 

.12              i.a 

,  3^-3 

35.41 

.10 

0.8 
33-5 

26.36       -^^ 

O.X 

49.5 

57.38 

.27 

2.2 
25-2    „ 

27.11 

.08 

0.3 
4.9 

.17  1           0.9 

1 

.15 

0.7 

.XI 

0.1 

.38 

1.8 

.11 

0.2 

19-3 

55.91 

32.2 

35.26 

34.2     ^ 

26.25 

49.4 

57.00 

27.0 

27.00 

5.1 

Mar.    1-3 

55-70 

.21  1           0.7 
«     32.9     . 

35.08 

.18 

0  0.6 
34-8 

26.10 

0.0 

49.4 

56.55 

.45 

a8.4'"' 

26.85 

.15 

0.2 
5.3 

11.3 

55.47 

.23            0.5 
.      33.4  „ 

34.88 

.20 

0.3 
35-1^, 

.16 
25.94        a 

0.0 

49.4 

56.05 

.50 

.9.3'^' 

26.68 

-17 

0.2 
5.5 

.24  1            o-i 

.22 

0.x 

_    .18 

0.1 

.53 

0-4 

.17 

0.2 

21.3 

55.23 

,.  '   33.5  ^  , 

34.66 

35-2  ^  , 

25.76        , 

49.5 

55.52 

29.7 

26.51 

5.7 

.24              0.1 

.21 

O.X 

.17 

-  0.1 

•52 

^  0.1 

.18 

«  0.1 

31.2 

54.99 

^     33.4 

34.45 

35-1 

25.59       ^ 

49.6 

55.00 

29-6     ^ 

26.33 

5.8 

.22              0.4 

.19 

0.3 

.16 

0.x 

.51 

0.6 

.17 

0.0 

Apr.  10.2 

54.77 

r«        33.0 

34.26 

34-8  „ 

25.43 

49.7 

54.49 

29.0 

26.16 

5.8 

.19                       0.7 

.16 

0.4 

.14 

0.2 

•45 

'•o 

.15 

^  0.0 

20.2 

54.58 

32.3 

34.10 

34-4     \ 

25.29 

49.9 

54.04 

28.0 

26.01 

5.8 

.15                       0.9 

.13 

0  °-^ 

0    ." 

0.2 

.38 

1.5 

.11 

0.1 

30.1 

54-43 

Tn       31-4       ^ 

33.97 

33-8  ^  , 

25.18 

50.1 

53.66 

26.5 

25.90 

5-7 

.10                     I.O 

.08 

0.7 

.07 

0.2 

.29 

«  1-7 

.08 

0.0 

May  10. 1 

54.33 

^   30.4 , , 

33.89 

33-^  „« 

25.11        ' 

50.3        , 

53-37 

24.8 

25.82 

5-7 

20.1 

54.29 

.04                    1.2 
29.2 

33.85 

.04 

0.8 
3^-3     „ 

25.08    -^^ 

50.6°-^ 

53.18 

.19 

2.1 

22.7 

25.78 

.04 

-  0.1 
5.6 

.01                    1.2 

.02 

0.8 

.01 

0.4 

.08 

2.2 

.00 

0.0 

30.1 

54.30 

28.0 

33.87 

3^-5  ^„ 

25.09 

51.0 

53.10 

20.5 

25.78 

5-6 

June  9-0 

54.37 

•^^     26.8'-' 

33.94 

.07 

0.8 
3°*7  «  0 

.05 
25.14 

0.5 

53.12 

.02 

.8.1 '- 

25.83 

.05 

iT   0.0 

5-6 

.13  ,        ^  1.2 

.12 

0.8 

.09 

0.5 

.14 

2.4 

.09 

^  0.0 

19.0 

54.50 

25.6 

34-06 

29.9 

25.23 

52.0     \ 

53-26 

15-7 

25.92 

5.6 

29.0 

54.69 

.19               I.I 
24.5 

34-23 

.17 

0.7 

29.2  ; 

.14 

25-37 

,  0.6 
52.6 

53-51 

.25 

13.3'-^ 

26.06 

.14 

0.1 
5-7 

July    9-0 

54.92 

.23                1.0 
.«     23.5     „ 

34.44 

.21 

« ^  0.6 
28.6 

.17 
25.54 

0.6 
53.2 

53.86 

.35 

ILO"-' 

26.23 

.17 

0.2 
5-9 

.28               0.9 

.25 

0.5 

.20 

0.7 

.44 

2.1 

.21 

0.2 

18.9 

55.20 

22.6 

34-69 

28.1    1 

25.74 

53.9     , 

54.30 

8.9 

26.44 

6.1 

28.9 

55.51 

'''      21.8"' 

34-98 

.29 

27.6 

.23 
25.97 

0.6 
54.5 

54.83 

.53 

.        2.0 
6.9 

26.67 

.23 

,     0.2 
6.3 

•35               0-7 

.31 

0.3 

.25 

0.7 

.60 

1.7 

.26 

^     0.2 

Aug.    7-9 

55.86 

21. 1 

35.29 

27.3 

26.22      ^ 

55.2 

55-43 

5.2 

26.93 

6.5 

17.8 

56.23 

•"    20.6*^' 

35.63 

.34 

0.2 

26.49   -"^ 

0.5 
55.7 

56.09 

.66 

3-7^-^ 

27.21 

0 
.28 

6.8°-^ 

27.8 

56.62 

•3»    20.3°-' 

35.98 

.35 

0.1 
27.0 

26.78      "^ 

56.2"' 

56.80 

.71 

2.6"' 

27.51 

-30 

0.2 
7.0 

.41                    0.2 

.36 

0.1 

.30 

0.4 

.75 

0.8 

.31 

0.1 

Sept.  6.8 

57.03 

'    20.1 

36.34 

26.9 

27.08 

56.6 

57.55 

1.8 

27.82 

7.1 

16.8 

57.44 

.41                    0.0 
20.1 

36.72 

•38 

0.1 
27.0 

.31 
27.39 

56.8"^ 

58.33 

.78 

1-3"^ 

28.14 

.32 

0.1 
7-2 

26.7 

57.86 

.42                     0.1 
20.2 

37.09 

.37 

0.1 
27.1 

27.70   -^^ 

56.8°-^ 

59.12 

•79 

0.2 
I.I 

28.47 

•33 

0.0 
7.2 

Oct.    6.7 

58.28 

.42                     0.3 
20.5 

37.47 

.38 

0.2 
27-3 

28.01    ''' 

^  «  0.0 
56.8 

59.92 

.80 

'•""'I 

28.80 

.33 

0.1 
7.1 

16.7 

58.69 

.41  1                  0.5 

!   21.0 

37.84 

.37 

27.6"^ 

28.32    ''' 

^      0-3 
56.5 

60.71 

.79 

0.6 
2.0 

29.12 

.32 

'      0.2 
6.9 

.40 1             0.6 

.36 

0.3 

.3P 

0.3 

.76 

0.9 

.32 

0.1 

26.7 

59.09 

J  21.6 

38.20 

27.9 

28.62 

56.2 

61.47 

2.9 

29.44 

6.8 

Nov.    5-6 

59.47 

•^',22.3°-^ 

38.54 

•34 

28.4" 

28.91    *"" 

0.5 
55.7 

62.20 

-73 

W 

29.75 

.31 

6.5"^ 

15.6 

59.82 

•"123.2°-' 

38.86 

.32 

0.6 
29.0 

29.18    ''^ 

0.5 
55-2     . 

62.87 

.67 

5.9'-^ 

30.04 

.29 

6.3"^ 

.32                                    I.I 

.29 

_  0.6 

.25 

^  0.6 

.60 

2.0 

.26 

^     0.2 

25.6 

60.14 

24.3 

39.15 

29.6 

29-43 

54.6    ^ 

63.47 

7-9 

30.30 

6.1 

Dec.    5-5 

60.41 

•a? 

1.2 

^5-5  ,  , 

39-40 

.25 

0.8 
3°-4  „  0 

.21 
29.64 

0.6 

63.98 

.51 

2.2 
10. 1 

30.54 

.24 

0.2 
5.9 

.23 

1-3 

.21 

0.8 

.19 

0.6 

.42 

2.5 

.20 

0.1 

15-5 

60.64 

26.8 

39-61 

31.2 

29.83 

53.4 

64.40 

12.6    ^ 

30.74 

5.8 

25-5 

6o.8i 

.17 

28.2  "^ 

39.77 

.16 

0.9 
32.1 

.14 
29.97 

0.5 
52.9 

64-70 

.30 

2.6 
15.2 

30.90 

.16 

0.1 
5.7 

35.5 

60.92 

.11 

1.5 
29.7 

39.87 

.10 

1.0 
33.1 

30.06    -"^ 

0.4 
52.5 

64.88 

.18 

2.7 
17-9 

31.01 

.11 

5.8  ■^' 
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FIXED  STARS,  1910. 

(CONSTANTS  OF  STRUVB  AND  PETBR&) 


APPARJENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.5 
10.5 
20.4 
30-4 

Feb.   9-4 

19.4 
Mar.  1.3 
11.3 
21.3 
31*2 

Apr.  I0.2 
20.2 
30.2 

May  IO.I 
20.1 

30.1 

June  9'i 

19.0 

29.0 

July    9'0 

18.9 
28.9 

Aug.  7-9 
17.9 
27.8 

Sept.  6.8 
16.8 
26.8 

Oct.  6.7 
16.7 

26.7 

Nov.    5-6 

15.6 

25.6 

Dec.    5-6 

15-5 
25.5 
35.5 


jii  Geminorum. 


Right      1  Declina- 
Ascensioa ,      tion 
NffrtA, 


617      4-2233 


31.35 
31-44 
31.47 
31.45 
31.38 

31.28 
31.14 
30.97 
30.79 
30.61 

30.44 
30.29 

30.17 
30.09 
30,04 


30.04 
30.08 
30.16 


30.66 
30.89 

31.14 
31.42 

31.71 

32,02 

32.34 
32.66 

32.99 
33.32 

33-64 
33.95 
34.25 
34.52 
34-77 


41.1^ 

41.1 

< 
41.3 

41.5; 
41.8 


42.0 

-U;  0.3 

.18  0.1 

I  42.8 

.17  1  0.1 

42.9 

.15  ao 

I  42.9 
.12  o°-' 

42.8 
.08  1   ^     ^0.0 

I   42.8 
.05  ax 

42.7 
.00  ,  0.0 


.08 


42.7 
.04  0.0 

CO 

42.7 

30.29         42.8 
^  .17  0.1 

30.46      ,  42.9  „, 


43.2; 

43.4^ 

43-6* 
143.7; 

43.8 
43.8^ 

43.7 ; 

43.6^ 
43-4! 


43.1^ 
42.8 

42.5^ 
42.3^ 
42.1 


0.3 


3^9«   ..6  1  "'to-' 

35.26  41.8 


V^  Aurigae. 


Right 
Asceasion. 


Declina- 
tion 
AVariA. 


617     |-f49  20 


6 
58.86 
58.96 
58.99 

58.95 
58.84 

58.68 

58.47 
58.22 
57.96 
57.70 

57.45 
57.22 

57-04 
56.90 
56.82 

56.80 
56.84 
56.94 
57.10 
57.31 

57-57 
57.88 

58-23 
58.61 
59.01 

59.44 
59.88 
60.33 
60.78 
61.24 

61.68 
62.11 
62.51 
62.88 
63.21 

63.49 
63.70 

63-85 


17  1 

'3, 

.28  i 

I 
-15 


9-3 


.10 

1.7 

II.O 

.o^ 

1.7 

12.7      ^ 

•04 1 

1.6 

14.3 

•II ' 

15.8  '-' 

.16 

X.3 

1 

17. 1. 

.ai  1 

«      x.o 

i8.i 

•as 

18.8^^ 

.26 

0.4 

19.2 

.26 

0.1 

19.3 

.25 

0.3 

^i^ 

T-* 

18.4 

.iH 

:o.8 

17.6 

.14 

16.6'" 

.08 

1.3 

15.3 

.02 

1.3 

i 

14.0 

.04  1 

X.5 

12.5 

.Z0{ 

1.5 

II.O 

.16; 

-.  ».4 

1 

9.6 

.21  1 

1.4 

8.2 

.26  1 

1.3 

1 

6.9 

.^I 

1.2 

JC     ' 

5-7  ,  . 

.38 

4.6 

:  0.9 

3-7. 
3.0 


0.7 


2-4. 


1.8* 
1.8* 


0.4 


2.4 
3.0; 


0.6 
0.9 


3-9 
x.o 

1.4 


7.6^ 

9.1 

10.8 


1.7 


a  ArgCls. 
{Canopus.) 


Right      I  D0«lina. 
Aacenaion.        tion 
SomtA. 


h     m 

6  21 


59-05 
59-03 
58.93 
58.78 
58.56 

58.29 
57.97 
57.63 
57.28 


-5238 

1^^3.4 
48.0 


^  2.8 

53.9^ 

56-3 


a.4 


58.3 
59.8 
60.8 


x.o 


.32 

I  00.0 

_  .36  L,         0.0 

56.92     „     ^^-3,. 

.35  I  0.6 


56.57 
56.24 

55-94 
55.69 

55-49 

55-34 
55.25 
55.22 
55.25 
55-34 

55.49 
55.69 
55.94 
56.24 
56.58 

56.95 
57.34 
57.75 
58.16 

58.57 

58.96 
59.32 
59.65 

59.93 
60. 1 6 

60.33 
60.42 
60.45 


60.7 
59.6' 

56.1^ 
53.7 


a- 7 


51.0 

48.0 

44-8; 

41.5' 

38.2 


3.0 


3.3 


,0     34.9  ,  , 

"^     31-8'" 

^^128.9"^ 

^"    26.4^' 
34  '  2.0 

24.4 
37        ^  ^  1.6 


.39 
.41 
.41 
.41  I 
•  39 

.36 

.33 
.28 
.23  , 
•»7 

.09 
.03 


22.8 

21.8^ 

21.4; 

21.7 

22.6 


1-5 


24.1 
26.2  ' 
28.8 

31-7 : 
35.0  J 

38.5, 
42.0 ' 

45.5' 


2.6 


V  Geminorum. 


Right 
Aicenaion. 


h     xn 

6  23 


37.54 
37.63 
37.67 
37.66 
37.60 

37.50 
37-36 
37.20 
37.02 
36.85 

36.68 

36.53 
36.41 

36.32 
36.27 

36.26 
36.30 
36.37 
36.49 
36.65 

36.84 
37.06 
37.31 
37.58 
37.86 

38.16 
38.47 
38.79 
39-11 
39-44 

39.76 
40.07 

40.37 
40.64 
40.89 

41.10 
41.27 
41.39 


.04 
.07 
.12 

.16 1 

.19 
.22 

.25  I 

.271 

.28 

•301 

I 

•31 ' 

.3.1 
.3,  I 

.33    I 
.321 

I 
•31    \ 

.30    i 
.27 

.21 


Declina- 
tion 
NoriA. 


-f  20  16 


4.4, 
4.4^ 
4.4^ 

4.6 

5.4. 

5-5, 


5.6, 

'I- 
5.9. 

6.0 
6.1' 


6.9, 

7.2 

7.8  _ 


8.0 
7.9; 

7-4 


0.3 


7.0 
[6.6 
16.2 
5.8 
5.4 


5•^ 
4.9^ 

4-7 


y  Geminorum. 


Right      I  Declina- 
Ascensaon.  I       tion 
NortA. 


632     '4-I628 


31.18 
31.27 
31.32 
31.31 
31.26 

31.16 

31.03 
30.88 

30.71 
30.54 

30.37 
30.22 
30.10 
30.01 
29.95 

29.94 
29.96 
30.03 
30.14 
30.28 

30.46 
30.67 
30.90 
31.15 
31-43 

31.72 
32.02 

32.33 
32.65 

32.97 

33-28 

33.59 
33.88 

34.15 
34-40 

34.62 
34-79 
34-92 


.09. 
.05 
.01 
•05' 

.xol 

.13' 

.15! 
.17' 
.17 
•*7 

.15 
.12 
.09 
.06 
.01 


39-3^ 

38.9, 

38.7, 

38.6 

38.6* 

38.6 

38.7' 
38.8^ 

39-0' 
39.2^ 

39-3^ 
39.5^ 
39.7^ 
39.9^ 
40.1 


0.3  I 


;   40.4 

.02 1  0.3 

40.7 

.07  :  '    0.4 

I     4I.I 

.XI  '  0.4 

41.5 

.14  ,  0.4 

41.9 


I 


.18, 


0.4 


43.4, 
43.7^ 

43.8 

43.8^ 

43.7^ 

43.5^ 

43.1! 


I     42.3^ 
.21  I  0.4 

.28 
.29 

.30 
.31 
.32 
.32 
•31 

•31 

.29 

.27 
.25 

.22 

.17 

.13 


42.6 
^        0.6 
42.0 
^        0.6 


0.5 


39.5 
39.0 

I  38.6°-* 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.5 
10.5 
20.5 
30.4 

Feb,    9-4 

19.4 
Mar.    1.3 
"•3 
21.3 

31-3 
Apr.  10.2 

20.2 
30.2 

May  10.1 
20.1 

30.1 
June  9*1 
19.0 
29.0 
July   9«o 

19.0 
28.9 
Aug.  7-9 
17.9 
27.9 

Sept.  6.8 
16.8 
26.8 

Oct.  6.7 
16.7 

26.7 
Nov.  5-7 
15.6 
25.6 
Dec.    5-6 

15-6 
25.5 
35-5 


e  Geminonim. 


Right 
Ascension. 


b     m 

638 

s 
24.15 
24.26 
24.31 
24.31 
24.26 


Declina- 
tion 


24.17 
24.04 
23.88 
23.70 
23.52 

23-34 
23.18 

23.04 
22.94 
22.88 

22.86 
22.88 
22.95 
23.06 
23.21 

23.39 
23.61 

23.85 
24.12 
24.41 

24.71 
25.02 

25-35 
25.69 
26.03 

26.36 
26.69 
27.01 
27.30 
27.57 

27.81 
28.00 
28.14 


I 


.05 
.00 
.05 
.09 

.13 
.16 
.18 
.18 
.18 

.16 

.14 

.10 

.06 

.oa 

I 

.03 

.07  I 
.11 
.15 
.x8 


+2513 
18.5 

18.7 

0.3 
19.0 

O.A 
19.4 

19.8 


0.5 


'   20.7 

0.3 
21.0 

0.1 


21.7 
21.7 
21.7 

21.6 

( 
21.4 


21.3 


20.8 

( 
20.7 


20.6 

20.5; 

20.4 
20.3 


19.9^ 
19.6 

19.3^ 
< 
19.0 


0.3 


18.7^ 

18.3 

18.0 

17.7^ 

17.5. 


0.3 
0.3 


17.4 
.191  0.0 

17.4 

.14  0.1 

I    17.5 


V--5  Aurigse. 


Righ; 
Ascenaion. 


b     m 

6  40 


15.92 
16.05 
16. 1 1 
16. 1 1 
16.04 

15.92 
15.75 
15.54 
15.32 
15.08 

14.86 
14.65 
14.47 
14-34 
14.25 

14.21 
14.23 
14.30 
14.42 
14.59 

14.81 
15.07 
15.36 
15.69 
16.04 

16.42 
16.81 
17.21 
17.63 
18.04 

18.46 


18.86 

.40 

19.25 

.39 
.36 
.33 

.28 

19.61 

19.94 

20.22 

20.45 

.23 

20.62 

*^') 

Declina- 
tion 
Nprtk, 


+4340 
7.3 


8.7 


X.4 
».4 


II.5 
12.8 


,  ''4 
1.3 


14.0 

15.0; 

16.4 
16.6* 


16.6 
16.4 

15.9; 
15.2 

14.3 


0.9 


13.2 


10.9 

9-7 

8.6' 

6.3, 

4-4 
3.6 


0.8 


2.9^ 
2.4 

1-9 
1.6' 

< 
1.5 


^•5. 
^•7, 


0.5 


2.6 
3.4 


4.3, 
6.7 


0.6 


a  Canis  Majoris. 


Right 
Ascension. 


h     m 

6  41 

8 
11.40 
11.47 
11-50 
11.47 
11.40 

11.29 
11.14 
10.97 
10.79 
10.60 

10.41 
10.24 
10.09 

9.97 
9.89 


9.84 

9.83 
9.86 

9.93 
10.03 

10.17 
10.34 
10.54 
10.77 
II. 01 

11.28 
11.56 
11.85 
12.15 
12.45 

12.75 
13.04 
13.31 
13.56 

13.79 
13.98     ^^. 

14.24 

[Epb  10] 


Declina- 
tion 
South. 


-1635 

28.4 

2.3 

32.8 

1.9 

3^-7  ,.6 
^•^  ,., 

38.6 

0.7 
39.3 

o>4 
39.7 

0.0 

39.7^. 


39.4^ 
38.8^ 

37.9' 
36.7  I 
35.3 


33.7 
31.9, 
29.9 
27.8] 

25-7' 


X.8 


23.5. 

21.5; 

19.7 

18.0 

16.7 


1.3 


15.7, 
15.0 

,4.8; 
15. 1 
15.8 

J 

16.9 

18.4  ^ 

20.3 

22.4  ' 

5 

24.7. 


0.7 


0.7 


27.1 

29.5; 

31.9 


2.4 
2-4 


tf  Geminorura. 


Right 
Ascension. 


h    m 
646 


52.01 

52.14 
52.21 
52.22 
52.17 

52.07 

51.93 
51.76 

51-57 
5^-37 

51.17 

50.99 
50.84 
50.72 
50.64 

50.61 
50.63 
50.69 
50.80 
50.95 

5i.«4 
51.36 
51.62 
51.90 
52.21 

52.54 

52.88 

53.23 
53.60 
53.96 

54.33 
54.69 
55.04 

55-37 
55.67 

55.93 
56.15 
56.31 


.05 


Declina- 
tion 
North. 


+34.  4 

16.8 


17.5 
18.4 
19.2 


0.7 
0.9 
0.8 
0.9 


20.9 
21.7 
22.3 
22.8 
23.1 


0.5 


23.2 

23.1; 

22.9 
22.5 


0.5 


21.5 
20.9  ■ 


0.6 
0.7 


19.5, 
18.8 


0.7 
0.6 


18.2 
17.6 
17.0 
16.4 
15.9' 


0.6 


0.4 


15.5. 
15.0 

.4.6; 

14.2^ 
13.9" 


0.5 


0.3 


13.6 

13-4 

13.3 

13.4; 

13.6^ 


14.0^ 

14.5^ 
15.1 


s  Mensae. 


Right 
Ascension. 


b      m 

6  47 


42.75 
42.44 
41.88 
41.09 
40.08 

38.89 
37.56 

36.11  '•*' 
1. 51 
34.60 


0.31 
0.56 


1.19 


X.33 


31.52 
30.02 
28.60  ' 
27.28 
26.11 


X.50 


1. 17 


25.10 
24.28 
23.66  * 
23.26 
23.09 


0.17 


23.15^ 
23-45  \ 
23.97  \ 
24.70  ^ 
25.61  ' 

26.69 
27.90 
29.19 

30.53 
31.86  ' 


0.73 


1.29 
1.34 


33.14 
34-32 
35-36 
36.20 
36.83 


0.8^ 
0.63 
D.39 


37.22  ^ 

37-34  \ 
37.20  * 


Declina- 
tion 
South: 


—  80  42 


64.8 
68.3 
71.6; 

74.7 
77.5. 


3.5 


2.8 
2.4 


79.9 
81.8 

83.3^ 
84.2^ 

84.7; 

84.6 
84.0' 
82.9' 
81.3: 

79.3  \ 

76.9 
74.2' 
71.2  ■ 
68.0 
64.8 

61.5 

58.2 

55-2; 

52.5, 

50.1 

48.2 
46.8 
46.0 

45-9 
46.4 

47.6 

49-3  ' 
51.6 

54.4  . 
57-5; 


1.9 


3.2 
3.2 


.  »-7 


1.4 
0.8 
0.x 
0.5 
1.2 


2.8 


3.4 


60.9 

64.4 
68.0 


3-5 
3.6 
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1 

p  Canis  Majoris. 

C  Geminorum. 

6  Canis  Majoris. 

63  Aurigae. 

y  Volantis. 

Mean 

Solar 
Date. 

--    -  — 

1 

•i 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right     '  Declina-    1 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension.         tion        | 

South. 

North. 

South. 

0         r 

North. 

1     South. 

h 

m 

0      f 

h 

m 

0      1 

h 

m     1 

h 

m 

0       * 

h 

m              •       ' 

655 

-2850 

6  58 

-f-2042 

7 

4   i 

—  2614 

7 

5 

+3928 

7 

9      —7020 

Jan.     0.5 

8 
6.12 

5-4  „ 

s 

46.72 

13-5 

s 

44.60 

54.5        0 

s 

28.61 

7.6 

s 
34-75 

;  63.1 

10.5 

6.20 

.08 

2.8 
55-2 

46.84 

.12 

0.1 
13-4 

44.69 

•09, 

2.8 

57-3     , 

28.77 

.16 

8.6  '•" 

34-73 

•"    66.8^-^ 

.02 

2.7 

.08 

0.0 

.04 

2.6 

.09 

I.X 

•14                3-S 

20.5 

6.22 

57-9  , 

46.92 

13.4 

44.73 

59-9, 

28.86 

9-7     , 

34-59 

„     70-3, 

30.4 

6.18 

.04 

60.3^-* 

46.94 

.02 

o.z 
13.5 

44.71 

.02 

62.3"* 

28.89 

-03 

1.2 
10.9 

34-32 

Z    73-7 '-^ 

Feb.    9.4 

6.10 

.c8 

62.5": 

46.91 

.03 

0.2 
13-7 

44.64 

.07 

64-4^-: 

28.86 

-03 

1.2 

12.1 

33-94 

■,    76-7  r 

.22 

1.8 

.08 

0.3 

.IZ  1 

1.8 

.09 

I.I 

■47               «-7 

19.4 

5.98 

64.3 

46.83 

14.0 

44-53 

66.  a 

28.77 

13.2 

33-47 

.«    79-4  ,  , 

Mar.  1.4 

5.81 

.17 

65-7  '■* 

46.72 

.11 

14.3"' 

44-38 

.15 

67.6'-* 

28.63 

.14 

I.I 
14.3     « 

32.91 

•'*    81.7'-' 

:           11.3 

5.62 

.19 

66.7-^ 

46.57 

.15 

,4.6"^^ 

44.20 

.18 

68.6  ••" 

28.46 

.17 

0.8 
15.1 

32-29 

•*!  sj-s'-" 

i 

1          21.3 

5«4i 

.21 

'   ,        0.6 
67.3 

46.41 

.16 

.4.9  "^ 

44.00 

.20 

69.3  "^ 

28.26 

.20 

15.8-^ 

31-62 

84.7" 

.21 

'      0.2 

.18 

0.2 

.20 

^           0.2 

.2ft 

1.     0.5 

-70        «             0.8 

!           31-3 

5.20 

67.5 

46.23 

I5-I 

43.80 

69.5 

28.04 

16.3 

30.92 

Z  85.5 

1 

.22 

0.2 

-17 

0.2 

.2X 

0.1 

.21 

0.2 

.69                    0.2 

Apr.  10.2 
20.2 

4.98 
4.78 

.20 

166.7^^ 

46.06 
45-90 

.16 

15-5 

43-59 
43-40 

.19 

68.9     ' 

27-83 
27.63 

.20 

16.5 
^     0.0 
16.5 

30.23 
29-54 

85.7 

30.2 

4.60 

.18 

65.7'-° 

45.76 

.14 

0.2 
15-7 

43-22 

.18 

68.0"^' 

27.46 

.17 

^     o.a 
16.3 

28.89 

.^i    0. 

May  10.2 

4-45 

.15 
.12 

r- 

45.65 

.11 
.07 

15.8 

O.X 

43.07 

.15  1 
.12 

66.8  '•* 
1.6 

27.32 

.14 
.10 

15.8"^ 
^     0.6 

28.29 

.541  _•'   1.8 

20.1 

4-33 

1  62.7 

45.58 

15-9 

42-95 

65-2      „ 

27.22 

15-2     „ 

27-75 

81.4 

.09 

2.0 

.04 

0,0 

.08 

1.8 

.06 

0.8 

.47        2.2 

'           30.1 

4.24 

60.7 

45-54 

15.9 

42.87 

63.4 

27.16 

14-4     „ 

27.28 

R    79-2     , 

1 
June   9' I 

4.20 

.04 

58.5" 

45-55 

.01 

^        O.X 

16.0 

42.82 

•05 

61.3 

27.16 

.00 

^  0.8 
13.6 

26.90 

1^    76-5^ 

19. 1 

4.20 

.00 

56.1 ": 

45-60 

-05 

^     0.1 
16. 1 

42.82 

.00 

2.3 
59.0 

27.20 

.04 

,  1.0 
12.6 

26.62 

't  173-6"^ 

29.0 

4.24 

.04 

'53.5'- 

45.68 

.08 

^        0.1 

16.2 

42.85 

■^' 

56.6"^ 

27.29 

.09 

-  1.0 
11.6 

26.44 

.18       3.1 
J  70.5 

\  July    9-0 

4.32 

.08 
.12 

2.6 

45.80 

.12 
.16 

_     0.0 
16.2 
0.1 

42.93 

.08 

.11 

»•■" 

27.42 

-13 

.18 

10.6 

1.0 

26.36 

.04                 J-4 

19.0 

4.44 

48.3 

45.96 

16.3 

43-04 

51.6 

27.60 

9.6 

26.40 

63.8 

29.0 

4.60 

.16 

45.8"' 

46.15 

.19 

_        0.1 

16.4 

43.18 

..4 

49.2"" 

27.82 

.22 

8.6'-° 

26.54 

••"      60.5'-' 

Aug.    7.9 

4.79 

.19 

'43.4'-* 

46.37 

.22 

_  ^ao 
16.4 

43-36 

.18  , 

46.9"^ 

28.07 

.25 

7.6 '•" 

26.79 

•*'      57.4^' 

17.9 

5'00 

.21 

2.1 

46.61 

.24 

_  ^  0.0 
16.4 

43.57 

.21 

«  2.1 

44-8 

28.36 

.29 

6.6  '•" 

27.14 

•"54.5'-' 

27.9 

5-25 

•25 

1              X.8 

39.5 

46.88 

.27 

^      0.1 
16.3 

43.81 

.«♦ 

43-x  '-' 

28.67 

-31 

a9 
5-7     « 

27.58 

•**'5x.9f 

.27 

1         1.4 

.28 

0.1 

.26 

X.4 

.33 

0.8 

.52                    2.x 

;Sept.  6.8 
16.8 

5.52 
5.81 

.29 

38.1 

I.O 

37-1 

47.16 
47.46 

.30 

16.2 

16.0 

44-07 
44-35 

.281 

.'iS- 

29.00 
29.36 

.36 

4.1 

28.10 
28.69 

49.8       ^ 

26.8 

6.H 

.30 

1     ^     0.4 
36.7 

47-77 

.31 

X5.6°- 

44-64 

.29 

0.4 

40.4 

29.73 

.37 

0.7 
3.4     ' 

29.33 

'I  ^y-' 

Oct.    6.8 

6.43 

.32 

0.1 

36.8  °-' 

48.09 

-32 

15.2°-* 

44.95 

.31 

0.0 

40.4    < 

30.12 

•39 

2.8^-' 

30.00 

t    46.8°-^ 

.32 

0.6 

-33 

Ob5 

•32 

0.6 

.39 

0.5 

.68                0.3 

1           16.7 

6.75 

37-4 

48.42 

14.7     I 

45.27 

1 

41.0 

30.51 

2.3 

30.68 

«    47-1 

.31 

X.2 

.33 

0.6 

.31 

I.X 

.40 

0.3 

.68                0.9 

26.7 

7.06 

'  38-6    ^ 

48.75 

I4.I 

45.58 

42.1 

30.91 

2.0 

31-36 

A       48.0 

Nov.   5-7 

7-37 

.31 

1.6 
40.2 

49.08 

-33 

0.7 
13.4     1 

45.89 

.31 

1.6 
43-7 

31-30 

•39 

1.8  <"' 

32.00 

•^     49-6^-*^ 

1           ^5-7 

7.67 

•30 

2.1 
42.3 

49.40 

.32 

12.8 

46.19 

.30 

2.0 
45-7 

31.68 

-38 

0.1 
1-7 

32.59 

•»  151.8"' 

1           25.6 

7-94 

.27 

44.7'-^ 

49.70 

.30 

0.6 

12.2 

46.47 

.28 

48.0'-' 

32.04 

-36 

1.8°" 

33- ro 

.51                  2*7 

54-5 

IDcc.    5-6 

8.18 

.24 

47.4"' 

49.98 

.28 

II.6 

46.72 

.25 

^  2.6 
50.6 

32.38 

.34 

2.2°-* 

33.52 

1  57-6  , 

.20 

2.9 

.24 

0.5 

.21 

2.8 

.30 

0.5 

.3X  ;               3.5 

15.6 

8.38 

50-3 

50.22 

II. I 

4^-93 

53-4     a 

32.68 

2.7 

33.83 

i  61.1 

.16 

2.9 

.20 

0.4 

.17' 

2.8 

.25 

0.7 

.19.  ^         3-6 

25.5 

8.54 

53.2 

50.42 

10.7 

47.10 

56.2 

32.93 

3-4 

34.02 

1  64.7 

35.5 

8.65 

.11 

56.1"^ 

50.58 

.16 

0.2 
10.5 

47.22 

•"1 

2.9 
59.1 

33-12 

.19 

4.3°-^ 

34-09 

•°7     68.4 '-^ 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan. 


0.5 

10.5 

20.5 

30.5 

Feb.    9-4 

19.4 
Mar.  1.4 
"•3 
21.3 
31.3 

Apr.  10.3 
20.2 
30.2 

May  10.2 
20.2 

30-1 
June  9'^ 
19. 1 
29.0 
July    9-0 

19.0 
29.0 
Aug.  7-9 
17.9 
27.9 

Sept.  6.9 
i6.8 
26.8 

Oct.  6.8 
16.7 

26.7 
Nov.  5-7 
15-7 
25.6 
Dec.    5-6 

15.6 
25.6 
35-5 


25  Camelop.  (H.). 


Right      I  Declina- 
Ascension. ,       tion 
Ntfrth. 


I 


h     m 
7   12 

20.09 

0.21 
20.30 

_  p  » 
20.16 

19.69 

18.91 
17.86 
16.60 
15.18 
13.68 

12.16 
10.68 

9.31; 

8.10 
7.09' 

6.32 

5.81  '^^  I 

5-58  „^ 

^     0.00 

5.64 

5-99 


0.47 
0.78 


1.26 

1.42 


1.48 


0.77 


+82  34 

76.1 
3.1 

82.3' 

88.3  ^\ 


90.9 

93-2^ 
95-o^ 
96.3^ 
97.0 


0.7 


97.1 
96.7 
95-7 
94.2 

92.3  ' 


1-5 


0.35  I 
0.62 


6.61 

< 
7-49 
8.62 

9-97 
H.52 


0.88 


1-35 

1.55 


90.0 

87,4 

84.6' 

81.6; 

78.6; 

75.6 

72.7^ 
70.0  ' 

67-5' 
65.2 


2.6 


3.0 


2.3 


13-24  ^ 
15.10 
17.07^ 
19.12  ' 
21.20 


2.08 


I   63.2 
*     61.6 

;  1 60.5; 

59-4* 


1.6 


2.03 

[.94 

'1.80, 

S.60 


23.28 

25-31 

27.25 

29.05 

30.65  64.9 

1.36  ,  2.4 


0.6 
00. 1 

61.2 

62.8  '•* 


2.T 


32.01 
33-10 


1.09 


67.3 
70.0 


33.88  72.9 


r^  Geminorum. 


Right 
Ascension. 


h     m 

7  14 


45.38 
45-52 
45.61 
45-65 
45-63 

45.57 
45-46 

45-33 
45-17 
44-99 

44.82 
44-65 
44.51 
44.39 
44-31 

44.26 
44.26 
44.29 
44-36 
44-47 

44.61 
44-79 
44-99 
45.22 
45.48 

45-75 
46.05 
46.36 
46.68 
47.01 

47-35 
47.68 
48.01 

48.33 
48.62 

48.88 
49.10 
49.28 


.18 


Declina- 
tion 
North. 


-f-22 

58.0 

57-9' 
58.0' 
58.2; 
58.4^ 

58.8 
59-2 
59.6 

59-9 
60.3 

60.6 

60.8' 

61.0 

6l.i 

61.1 

6i.i' 

6..,' 

61..' 

6i.o 

61.0 

60.9 

60.8* 

60.6' 

60.4 


0.0 


0.3 


60.1 

59.7] 

59-2' 

58.6' 
< 
58.0 


57-3 
56.6  I 

55-9  \ 
55-2^ 
54-6' 


0.7 


54.1 
53-7 
53-5 


0.4 


Piazzi  vii,  67. 


Right 
Ascension. 


h     m 
7  21 


Declina- 
tion 
North. 


+6838 


33-55 
33-83 
33-99 
34.02 

33-93 

33-72 
33-40 
33-OI 
3255 
32.06 

31-56 
31.08 
30.63 
30.24 

29-93 

29.70 
29.56 
29-52 
29.58 
29.74 

30.00 
30-35 
30.78 
31.29 
31.86 

32.49 
33.18 

33.91 
34.66 

35.44 

36.22 
36.99 
37-74 
38.45 
39.10 

39.67 
40.15 
40.51 


63.3 
65.8 
68.4 
71.0 
73-6 


a.  5 


2.3 


75.9 
78.0'-' 
1.7 
79.7 

81.0  "^ 


81.8 


0.8 
0.3 


82.1 
^«,8i.9°-^ 
«'8i.3°-^ 

^^8o.2"' 
''178.7"' 

23  1.8 


.04  I 

.06  1 
.16 
.26  I 

.35 

.43 
.51 
.57 
.63 


76.9 

74.8; 

72.5! 
70.0 

67.5^ 

65.0 
62.5 
60.1 
57.8 
55.7 


a.5 


51. I 
i      50.2 

49.6 
78         ^^  0.2 


,      49.6 
•^'150.3"^ 

•'',52.8  "5 


54-6  ^ 
56.7 
59-1 


2.4 


^  Canis  Minoris. 


Right 
Ascension. 


h     m 
7  22 


+    828 


6.64 

6-77 
6.86 
6.90 
6.89 

6.83 

6.73 
6.61 
6.46 
6.30 

6.13 
5.98 
5.84 
5.73 
5.64 

5-59 
5-57 
5-59 
5.65 
5.74 

5.86 
6.01 
6.19 
6.40 
6.63 

6.88 
7.15 
7.44 
7-74 
8.04 

8.36 
8.67 
8.98 
9.27 
9.55 

19.79 
20.00 
20.17 


Declina- 
tion 
North. 


19.9 
18.9 
18. 1 
17.4 
16.9 


0.8 


0.5 


16.6 
16.4 

t6.4; 

16.4 
16.6* 


16.8 
< 
17.2 

17.6 

18.0^ 

18.5 


0.5 


19. 1 

19.8' 

20.5 


^0.7 


21.9 


0.7 


22.6 

< 
23.3^ 

23-9^ 
24.4^ 
24.7 


24.9  ^ 

24.9* 

24.6 

24.2 

23-5! 


22.6 
21.6 
20.4 
19.2 
17.9  I 

i6.6 

1 
15.4  ^ 

14.3' 


0.7 


a»  Geminorum. 
(Castor.) 


Right         Declina- 
Ascension.  ,       tion 
North. 


h      m 

7  28 


rf-32    5 


52.02 
52.20 
52.31 
52-37 
52.36 

52.31 
52.20 
52.06 
51.89 
51-71 

51-52 
51-33 
51.17 
51.03 
50.93 

50.86 
50.84 
50.86 
50.92 
51.02 

51.16 
51.34 
51.55 
51.79 
52.05 

52.34 
52.65 
52.98 

53-33 
53-69 

54.06 
54-43 
54-79 
55.14 
55.46 

55.76 
56.01 
56.22 


14.5. 

15.0 

15.6; 

16.4 

17.2 

18. 1 

18.9' 

< 

19.7^ 

20.4 

20.9 


.14 


0.5 


21.3 
21.5 
21.6 
21.5 
21.3 


0.4 


20.9 
20.4 
19.8 
19.2 
18.6* 


0.6 


0.7 


I  17.9 

.18  ,  '  ^  0.8 

I  17. 1 

•^'1  16.4"^ 

•'*!  15.7"' 

.26,  "^ '  0.8 

14.9 

.29  I  0.8 


14.1 

13.3' 

12.5 

11.7 
< 
10.9 


0.7 


9.6 
9.0 

8.6^ 

8.4* 

( 

8.4, 
8.5 

8.8' 


0.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.6 
10.5 
20.5 
30.5 

Feb.    9-4 

19.4 
Mar.  1*4 
H.4 
21.3 
31-3 

Apr.  10.3 
20  3 
30.2 

May  10.2 
20.2 

30.1 

June   9*1 

19.1 

29.0 

July    9'0 

19.0 
29.0 
Aug.  8.0 
17.9 
27.9 

Sept.  6.9 
16.8 
26.8 

Oct.  6.8 
16.8 

26.7 

Nov.    5-7 

15-7 

25.7 

Dec.    5-6 

15.6 
25.6 
35-5 


a  Canis  Minoris. 
{Procyon.) 


Right 
Ascension. 


h      m 

7  34 


35.80 

35-95 
36.04 
36.09 
36.09 

36.04 
35-95 
35.83 
35.68 

35-52 


Declina- 
tion 
Narik. 


n 
24.8 

23.6 

I.I 
22.5 


21.6 

20.9 


0.7 
0.6 


16 


35-36 
35.20 

35.06  -'^ 

34-94 
34.84 


.10 ' 
.06: 


20.3 

0.3 
20.0 

19.8 

0.1 

19.8 

o.a 


20.0 

0.4 
20.4 

20.8"^ 
0.5 

0.5 
0.7 


21.3 
21.8 


22.5 


0.7 


34.78 

34.75  *"^  23.2     „ 
^    .01  '  0.0 

34.76  24.0 

34.80    *"**     24.8   ' 
0.9 

0.8 


.08, 


34.88    •""  I  25.7 


34.99 
35.12 
35-29 
35.48 
35.70 

35.94 
36.20 

36.47 
36.76 
37.06 

37.37 
37.69 
38.00 
38.29 
38.57 

38.82 

39-04 
39.22 


26.5 

27.3  I 
28.0* 
28.6 
29.0* 


0.6 


29.2 
29.2 
29.0 

28.5' 
27.8' 

26.8 
25.6 

24.3; 

22.9 

1 
21.4  ^ 


0.5 


19.9 
18.4 
17.1 


?  Geminorum. 
(^Pollux.) 


Right 
Ascension. 


Declina- 
tion 


7  39   1+28  14 

8 

49.05 

49.23 


49.35 
49.41 
49.42 

49.38 
49.29 
49.16 
49.00 
48.82 

48.64 

48.47 
48.31 
48.17 
48.07 

48.00 
47.96 

47.97 
48.02 
48.11 

48.23 
48.39 
48.58 
48.80 
49-05 

49-32 
49.61 
49.92 
50.25 
50.60 

50.95 
51.30 
51.66 
52.00 
52.32 

52.61 
52.87 
53.08 


.18 

.12 
.06 
.01 
.04 

.09 
.13 
.16 
.18 
.18 

.17 
.16 

•14 
.10 
.07 

.04 
.01 

.05 
.09 


41.0 


41.6^ 
42.1^ 
42.7. 


43.4^ 
44.1  ^ 

44.8^ 
45.4^ 
46.0 

46.4 

46.7^ 
46.9  j 
46.9 
46.8 

46.6 

46.4] 
46.0 

45.6 


0.3 


0.4 


0.4 


..6     ^*-7o.6 

44.1 

.19'  0.6 

42.9 

.25  I      ,  ^  0.7 

42.2 
.27'   ^         0.7 


I  0.0 

39-9  0.8 

i  38.2  "•' 
35  I  0.8 


33      S^« 

29j3^-7c>.3 

261    34-4^, 

'    34.3 
21  0.0 

34.3 


^  Genainonim. 


Right      ■  Dedina- 
AscensioQ.        tion 
,    Sorth, 


h     m  •      ' 

7  47    -1-26  59 

s 


59.89     ,„,  .59.8^^ 

60.08  59.8 

A  -^3  ^        0.3 

60.21  .  60.1 

60.28    '^^i  60.5°** 
.02  '  0,6 

6a  30  61. 1 

.03  a6 


60.27 
60.18 
60.06 
59-91 
59.74 

59.57 
59.40 
59.24 
59.10 
59.00 

58.93 

58.89 
58.89 

58.93 
59.01 

59." 
59.27 
59-45 
59.66 
59.90 

60.17 

60.45 
60.76 
61.08 
61.42 

61.77 
62.12 
62.48 
62.82 
63-15 

63.45 
63.71 

63.93 


61.7 
62.4 
63.1 
63.7 
64.3 


^5-0.2 

0.1 

^5-4  ^, 
0.0 
65.4 
07  I  0.1 


65.3 
•°*    65.1"' 
•~    64.8  "3 
.04     -       0.4 

64.4 
.08      *•  ^  0.4 

64.0 
.11  0.4 


63.6 

63.1; 

62.5^ 

61.9 

61.3' 


60.5^ 


28 

■'  0.8 

^»  1 

'«■'<>•« 

58.9 

12  , 

Q               0.9 

1 

58.0 

^4  1 

0.9 

57-1 

35  1 

0.9 

56.2 

'\^ 

0.9 

55.3 

3*) 

0.9 

54.4 

M 

0.7 

53.7     ' 

W 

0.6 

53.1 

30  1 

0.5 

52.6 

26 

0.2 

22 

'^•-•cx 

52.3 


26  Lyncis. 


Right 
Ascension. 


Declina- 
tion 
North, 


h     m     ,         •       ' 
748      +4747 


10.  58 
10.81 
10.97 
11.05 
11.07 

Il.OI 

10.89 
10.72 
10.51 
10.28 

10.04 
9.80 

9.58 
9.38 

9.22 
9.1 1 

9.04 
9.03 

9.06 

9.15 

9.29 
9.47 
9.70 
9.97 

10.27 

io.6i 
10.98 
11.38 
11.80 
12.24 

12.69 
13.14 
13.59 
14.03 

14.44 

14.82 
15.15 
15.42 


•33 

.16  I 
.08! 
.oa 

.06  I 

.12 

.17  I 
.21  I 
.23 

.34  1 

.«4  1 
.22 
.20  I 
.16 
.II  I 


55-5 
56.8 

58.3 
60.0 
61.6 


1.7 


63.3 
64.9 
66.3 

67.5^ 
68.4 


0.6 


0.6 
^9 


69.0 
69.3  I 
69.3] 
68.9' 
68.3 

66.3 

,64.9;:; 

I  *'-9  ..6 


1.7 


60.3 
58.6 

56.9 "; 

55-3,: 


52.2 

50.7 
49.4  \ 
48.2 
47.2] 

46.4  ^ 
45.9^ 
45.6^ 
45.6^ 
45.8 

46.4, 
47.3^ 

48.5 


>.5 


0.6 


Groombridge  1374. 


_l 


Right 
Ascension. 


Declina-  ' 

tion 

I    North,     \ 


h     in 

7  49 

^^'^^.44  I 
"^^^.28| 
^^^^O.IX 

3°-^4^,, 


I 


!+74   9 


33-7  ,e 

39-1     ..  \ 


30.02 
29.66 
29.18 
28.60 
27.96 


0.36 
0.48 
0.58 
0.64 
0.67 


27.29 
26.61 
25.97 

25.39 

24.88 


0.68 

\  0.64  , 

0.58 

0.51 


24.48 
24.18 
24.01 

23-97 
24.06 

24.27 
24.61 
25.07 
25.64 
26.30 


0.30 
0.17 
0.04 
0.09 
0.21 

0.34 
0.46 
0.57 
0.66 
0.76 


27.06 

27.90 

28.80' 

29.76 

30.75' 


0.84 


0.96 


31.77  , 
32.79  ' 
33.79 
34-75 
35-64 

36.43 

37.11 ; 
37.65 


0.96 
0.89 


0.68 
0.54 


41.9 
44.7 


2.8 
2.8 


3.7 


47.4 


a.4 


54-7,5 


55-3 
55.4 
55.0 

54.1 
52.8 


0.4 
0.9  I 
«.3 


51.0 
48.9 
46.5 
43.8 
41.1 

38.3 

32.6 
30.0] 

27.4' 


3.4 

3-7 


2.8 


3.9 


3.3  I 


25.1 

23.1 
21.4 


1.7  • 


19.0 


18.5^ 


18.4 

18.7' 
< 
19.5 

20.8' 

22.5^ 
24.6 
27.0  ' 


0.8 


1.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Data. 


Jan.  0.6 
10.5 
20.5 
30-5 

Feb.   9.5 

19.4 

Mar.  1-4 

I  11.4 

i  21.3 

I  31.3 

I  Apr.  10.3 

I  30.2 

,  May  I0.2 
^  20.2 

j  30.2 

June   9-1 

19.1 

!        29.1 

:  July   9-0 

I     • 

I  Z9.0 

29.0 

Aug.    8.0 

I  17.9 

I  27.9 

Sept.  6-9" 
16.9 
26.8 

Oct.  6.8 
16.8 

26.7 
Nov.  5-7 
15-7 
25-7 
\  Dec.    5-6 

15.6 
25.6 
35.6 


u>  Cancri. 


Right 
Ascension. 


h      m 

7  55 


29.61 
29.80 

29.94 
30.02 
30.05 

30.02 

29.94 
29.83 
29.69 
29-53 

29-35 
29.18 
29.03 
28.89 
28.78 

28.71 
28.67 
28.66 
28.70 
28.77 

28.87 
29.01 
29.18 
29.38 
29.61 

29.87 
30.14 

30-44 
30.76 
31.09 

31-44 
31-79 
32.14 

32-48 
32.81 

33" 

33.38 
33-60 


DecUna- 
Uon 

North. 


+2538 


24.9^ 
24.9  I 
25.0 

25-3* 

25.8* 

< 

26.4 

27.0 

27.7] 

28.3^ 

28.8 


.07  1 


29-3. 

29.7^ 

30.0' 

30.2 

30.2 


0.4 


.04 


30.2 

3o.r; 

29.9^ 

29.6 

29.2 

28.8 

28.4' 

27.9' 

27.3' 
26.7 


0.4 


26.0 

( 
25.2 

24-3^ 
23.4' 
22.4 


21.4 
20.4 

19.5; 
18.6 


0.9 


33  1 
30! 

0.7 

1 
27, 
22  1 

16.8 

15  Argils  (p). 


Right 
Ascension. 


h 

8 


Declina- 
tion 
Sautk. 


43-21 
43.37 
43-47 
43.52 
43-51 

43.46 
43-36 
43.23 
43-07 
42.89 

42.70 
42.51 
42.33 
42.17 
42-03 

41.92 
41.84 
41.79 

41.77 
41.79 

41.85 
41.94 
42.06 
42.22 
42.40 

42.62 
42.86 
43.12 
43.41 
43.72 

44-03 
44.36 
44.68 

44.99 
45.28 

45.55 
45.78 
45.96 


-.24     2 
31.6 


34.5, 
37.2; 
39-7  i 
42.1 


44.1 
.10'  '^      1.8 

•■'111- 

48.3 
18    I      ^         ^    0.7 


.19; 

.19 
.18 
.16 


49.0 


0.3 


49.3^ 
49.2' 
48.8' 
48.1' 
I      47.0    \ 

45.6    ^ 
I      44.0    \ 
42.1^ 
40.1 
37.9^ 

35.7, 

33.5; 

31-4. 

29-4 

27.6 

26.2 
25.1 

24-5 
34.3 

24-7 


1.8 


25.5. 
26.8 

.8.5: 

30.7 
33-1 


2.4 
2.7 


35-8, 
38.6; 

41-5' 


3  Ursae  Maj,  (H.). 


Right 
Ascensioa 


h 
8 


54.11 

54-50 

54-77 
54.91 

54-93 

54.82 
54-59 
54.27 
53.87 
53.41 

52.93 
52.44 
51.96 

51.53 
51.15 

50.84 
50.62 
50.48 
50.44 
50.49 

50.64 
50.88 
51.20 
51.61 
52.10 

52.65 
53-27 
53-94 
54.66 

55-41 

56.19 
56.97 
57-75 
58.51 

59-22 

59-87 
60.44 
60.90 


4-6844 


Declina- 
tion 
North. 


a.3 


22.6 

a.7 

2.6 


30.0 
32.7 


.23 
-32 
.40 
.46 
.48 

.49 

.48 
•43 
.38 
•31 

.22 

.14 
.04 
.05. 
.15 

.24 
.32 
.4J 

.49  ' 

I 
.55: 

.62, 
.67 

.72 

-75! 
.78 

I 
.78 

.78 

.76' 

•71 ; 

■-I 

.57 1 
.46! 


35-3 

37-6 

39-7^ 

41.5; 

42.8 

43.6 
43-9 
43.8 

43-1 
40.6 

36.6 


2.3 


0.8 


0.3 


0.7 


34.2 

31.7 


29.0 
•26.3 

!  23.6 


2.7 


18.5 


2.3 


16.2 

14.1' 

12.2 

10.6 

9.4 


1.9 


I     8.6 


8.1 

8./ 

8.6* 
( 
9.5 


0.5 


10.8 
12.5 

14.6  ' 


1.7 


C  Cancri. 


Right         Declina- 
Ascension.        tion 
I     North. 


8    7    I+1755 


3.45 
3.64 
3.78 
3-87 

3-91 

3.89 
3.83 
3.73 
3.60 

3.45 

3.29 
3-M 
2.99 
2.86 
2.75 

2.67 
2.62 
2.61 
2.63 
2.69 

2.78 
2.90 
3.05 
3.23 
3.43 

3.66 
3.92 
4.19 

4.49 
4.80 

5.13 
5.46 
5.80 
6.13 
6.45 

6.74 
7.00 
7.23 


.19; 
.14  I 
.09! 
.04 


.13' 
.15, 

.16! 

..J 

.151 
.13 

.III 


13.9^ 

13.3. 

12.9 

12.7 

12.7 

12.8 
I3-I 
13.4, 

13.8 

14-3. 


15  ' 
.18  I 
.20 
.231 

I 
.26  I 
.27 
.30 

.31 : 

.33 ' 

.33 
.34 ' 
.33 
.32 
.29, 

.26 
•23 


0.4 


0.3 


0.5 


14.7, 
.5.1, 

X5.8, 

16.  I 


.6.3, 
,6.5^ 

16.7 
16.8* 

16.9 


17.0 
16.9 

16.8* 
16.6' 

16.3 : 


15.9 

15.3. 
14.6 
13.8 
12.8 


0.6 


a8 


11.7^ 
10.5^ 

8.1 

1 
7.0 


6.0 
5.1 


4.4 


0.7 


/J  Cancri. 


Right 
Ascension. 


Declina- 
tion 

North. 


h     m 


n      in 
811        -(-    9  27 


-42 
.61 

75 
.84 
.87 


51.9 
50.8 
49.9 


38.86 
38.80 
38.70 
38.58 
38.44 

38.28 
38-13 
37-99 
37-86 

37-75 

37-67 
37.62 
37.61 
37.62 
37.67 

37.74 
37.85 
37.99 
38.15 
38.34 

38.56 
38.80 
39.06 
39.35 
39.65 

39-96 
40.28 
40.61 
40.93 

41.23 

41-52 

41.77 
41.98 


49.2 
48.7 

48.3^ 
48.2 

48.2: 


12 

48.." 

14 

a         0.2 

16 1 

0.2 

48.7 

I") 

0.4 

1 

49.1 

14 

0.4 

49.5 

n , 

0.5 

50.0 

II 1 

0,5 

08 

5°-5a5 

51.0 

51-5^ 
52.1^ 

52.6 

53.2 


0.5 


0.5 


53.7. 


.16  I 
.19 


0.4 

«)4-l 

0.4 

54-5 

0.^ 

54.8 

0.1 

54.9 

0.1 

54-8 

0.2 

54.<^ 

0.^ 

54.1 

0.6 

53-5 

0.q 

52.6 

I.I 

5^-5 

1.2 

50.3 

48.9 

1.4 

1.4 

47.5 

46.0 

'.5 

1.4 

44.6 

1.4 

4V2 

1.2 

42.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 

Solar 
Date. 


Jan.  0.6 
I0.6 
20.5 
30-5 

Feb.   9-5 

19.4 
Mar.  1.4 
11.4 
21.4 
31-3 

Apr.  10.3 
20.3 
30.3 

May  10.2 
20.2 

30.2 

June  9*2 

19.1 

29.1 

July    9-1 

19.0 

29.0 

Aug.    8.0 

18.0 
27.9 

Sept.  6.9 
16.9 
26.8 

Oct.  6.8 
16.8 

26.8 

Nov.    5-7 

15-7 

25.7 

5.7 


Dec. 


15.6 
25.6 

35.6 


30  Monocerotis. 


Right      ,  Declina- 
Ascension.  1       tion 
South. 


h     m 
821 


10.  X  8 
10.36 
10.50 
10.58 
10.62 

10.61 

10.55 
10.46 
10.34 
10.20 

10.04 
9.89 

9.74 
9.61 

9.50 

9.41 

9.34 
9.31 

9-31 
9-34 

9.40 

9-49 
9.60 

9.75 
9.93 

10.13 

IO-35 
10.60 
10.87 
11.16 

11.46 
11.78 
12.09 
12.41 
12.71 

12.98 
13-23 
13-44 


-336 


.18, 
•  U  I 
.08 


.06 
.09 
.12 

.14! 
.16! 


38.8 
40.7 
42.4^ 

43-9' 
45.2 

46.3, 
47.2' 
47-8 

48.4. 


1.9 


1.3 


0.6 


148.4, 
48.2 
47.8^ 
47.2] 
46.5 


0.4 


^  Chamaeleontis. 


Right 
Ascension. ' 


Declina- 
tion 
South. 


0.8 


.22  I 
.25. 

•«7J 

.29 

.30 

.32 

.31 

.32 

.301 

.27 

.25 


45-7, 

43.6  _ 
42.5, 
4>.3, 

40.1 

38.9' 
37-8; 
36.9 
36.1 

35.6. 
35-3^ 

35.6^ 
36.3 


a8 
0.5 


37.3 
38.6 
40.1 
41.9 
43.8 

45.8 

47.8; 

49.8' 


h    m 
823 


-77  II 


26.75  ^ 

26.99 

27.05 

26.91 

26.60* 


0.06 1 
0.14 


25.4 
29.1 
32.8 
36.6 
40.2 


3.7 
3.7 
3.8 
3.6 
3.5 


26.11 
25.48 
24.72 
23.85 
22.90 

21.89 
20.86 
19.82 
18.80 ' 
17.82 


0.63 
0.76 
0.87 


1.03 


43.7. 
46.8; 
49.6^ 
52.0 ' 
53.9 


1.5 


0.98 
0.91 


55.4. 
56.3 
56.7 
56.6' 

55-9' 


0.4 


16.91 
^  ^  0.82 ' 
16.09       I 

o  o*7» 
0.59 

0.46 

^^•33^,^ 
0.30 


54.7^ 
53.1, 
51.0; 
48.5; 
45-7' 


14.03 
13.89 
13.92  ' 
14. 1 1 
14.47 


0.14 


0.36  I 
0.52 


42.7 
39.6; 
36.3; 
33-2; 
30.2  ■ 


14.99 
15-65 
16.43 
17-32 
18.29' 


0.66 
0.78 
a89 


27.5 
25.2  ' 
23-3' 


1.9 


21.3 


19.29  21.2 
1.01  „  0.6 

20.30  21.8 

o  0-98  1-3 

21.28           ,  23.1 

0.92  I  1.8 

22.20  24.9 

0.81  ^  ^  2,5 

23.01  27.4 

0.69  I  2.9 


23.70 
24.23 
24.59 


0.53 
a  36 


30.3. 
33-6 

37.2  • 


3.6 


V  Cancri. 


Right 
Ascensioa 


h     m 
827 


+2044 


30.68 
30.89 
31.06 
31.17 
31.23 

31-23 

31-19 
31.10 
30.98 
30.84 

30.69 
30-53 
30.38 
30-24 
30.13 

30.04 
29.98 
29.95 
29.95 
29.99 

30.06 
30.16 
30.29 

30.45 
30.64 

30.86 
31- 1 1 
31.38 
31-67 
31.98 

32.30 
32.64 
32.99 
33-33 
33-67 

33.98 
34.26 
34-50 


.06 


Doclina- 

tioo 
North. 


5M, 
51.9 
5X.6" 
51.6' 

< 

51-7. 


.04 
.09 

.12 
.14 
-15 

.16 
•15 
.14 
.II 
.09 

.06 
.03 
.00 

.04 
.07 

.10 

.13 
.16 
.19 

.22  ■ 

.as 

.27  i 
.29 
.31 
.32 

•34 
-35 

.34 
.34 
.31 

.28 
.24 


52.0 
.52.4; 

52.9^ 
1  53-5] 
I   54-0' 

54-6 
55.1; 

I  55.9^ 
56I.2 

56.4 

56.5 
56.4 

< 

56.2 
55-9 
55-6 
55-2 
54-6 


0.6 


0.9 


53.9, 

53-1 

52.2 

51.2 

1.2 

50.0 

1.2 

48.8 

46.2 

1.2 

43.9 


42.8 
42.0 
41.3 


a  Hydrae. 


Right 
Ascension. 


h     m 
834 


3.53 
3.73 
3.88 

3-99 
4.04 

4-04 
4.00 

3-92 

3.81 
3.68 

3-54 
3-39 
3-25 
3-12 
3.00 

2.91 
2.85 
2.81 
2.81 
2.83 

2.89 

2.97 
3.08 

3>22 

3-39 

3.58 
3.80 
4.04 

4-3i 
4.60 

4.90 
5.22 

5.54 
5.86 
6.17 

6.47 

6.73 
6.96 


Declina* 

tion 
North. 


-I-   3  39 

33-0 
31-5 


30.2 
29.0 

28.1' 


1.5 
1.3 


27.4^ 

26.9 

26.6' 

26.4 

26.5 

26.7 
27.0 

27-4; 
27.9 

28.5' 


0.3 


29.1 

29.8* 

30.6 

31.4; 

32.2 


0.7 


32-9 
33.7 
34-3 
34.8 
35.2; 

35.3^ 
35-3^ 
35.0* 
34-4^ 
33.5, 

32.4, 
31-1  , 
29.6 


0.5 


y  Cancri. 


1.7 
27.9 

26.2  "^ 


24-4 
22.7 


Right 
Ascension. 


h     m 

838 


8 
5-09 
5-31 
5.49 
5.61 
5.68 

5-69 
5.66 

5-58 

5-47 
5-34 

5-19 
5-03 

4.88 

4-74 
4.62 

4-52 
4-45 
4.42 
4.41 
4-44 

4.50 
4.59 
4.72 

4.87 
5-05 

5.26 
5.50 
5-76 
6.04 

6.35 

6.68 
7.02 
7.37 
7.72 
8.06 

8.38 
8.67 
8.92 


Declina- 
tion 
North. 


+2147 
35.1 


34-6 
34.4; 
34.4, 
34-5 


0.5 


0.4 


.07 
.03 
.01 
.03  I 
.06] 

.09 
•13 

.15 
.18 


34.9^ 
35-3 
35.9 
36.6 

37-2 


0.6 


0.6 


38.3^ 

38.8  ;^5 
39-2 


39.5 


0.4 
0.3 


0.2 


39-7    I 

0.1 1 


39.8    , 

39.8     , 

O.I    ; 
39.7 

-  O.X 

39-6 

0.3  . 


39.3^ 

39-0* 

I   38.5 

38.0' 

I 

37-4 

36.6 
35-7 
34-6  \ 

33.5 

1 

32.3 


0.5 


0.8 


0.9 


31-0 
29.6 
28.3 
27.0 
25.8 


1.3 

1.3 


24.7 
23.8 
23.2  ' 


0.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan. 


0.6 

I0.6 

20.5 

30.5 

Feb.    9-5 

19.5 
Mar.  1.4 
11.4 
21.4 
31-3 

Apr.  10.3 
20.3 
30.3 

May  10.2 
20.2 

30.2 
June  9' 2 
19. 1 
29.1 
July    9-1 

19.0 
29.0 
Aug.  8.0 
18.0 
27.9 

Sept.  6.9 
16.9 
26.9 

Oct.  6.8 
16.8 

•26.8 
Nov.   5-7 
15-7 
25.7 

Dec.    5-7 

15.6 
25.6 
35.6 


f  Hydrae. 


Right         Declina- 
Ascension..        tion 
North, 


n      m 

8  42    +  6  44 

62.3 
60.9 '•■' 

i.a 

^V  ■•<• 
58.7 


s 

0.91 

.ai 

1. 12 

1.28 

.13 

1.46 

.01 


.16 


58.0 


1.47 
1.44 


.03.  57-4  ,.3 

.07  "''      0.2 
'•37   .,.'56.9„.„ 

1.26  56.9 

.12  "^  0.1 

1.14  57-0 

.14  •"     0.3 


1. 00 
0.85 
0.71 
0.58 
0.46 

0-37 
0.30 
0.26 
0.25 
0.27 

0.32 
0.40 
0.50 
0.64 
0.80 

0.99 
1.20 

1.44 
1.71 
1.99 

2.30 
2.62 
2.94 
3.26 
3.58 

3.88 
4.15 
4-39 


.15 

.14  , 
.13 

.12 

.09, 

.07 
.04  I 
.01 
.02 
.05  i 


57.3^ 

57-7, 

58.1 

58.6 

59.1' 


0.5 


59-7 
60.3 
60.9 
61.5 
62.1 


0.6 


0.6 


62.7 
63.2 
63.7 


M 

64.0 

16 

r  0'2 

64.2 

19 

ao 

64.2 

21 

^        0.2 

64.0 

24 

6l.,°-» 

27 

6..8"-' 

28 

0.9 

61.9        "* 

31 

1.2 

60.7 

^^  1 

1.4 

1 

59.3 

\x 

Q  ''5 

57-8     ^ 

3. 

'      1.6 
56-2 

32 

i'7 

54-5 

30 

1-7 

52.8 
51.2 

49-7 


1-5 


(7*  Cancri  (mean). 


Right 
Ascension. 


Declina- 
tion 
North. 


848      +3055 

14.6 

^0.0 
14.6 

r,    0.2 
14.8 

0.5 

16.0 


s 
45-73 
45.98 
46.18 

46.33 
46.41 

46.44 
46.41 
46.34 
46.23 
46.09 

45.93 
45.76 
45.59 
45.44 
45.30 

45.19 

45-11 
45-06 
45.04 
45-06 

45-11 
45.20 
45-32 
45-47 
45-66 

45-87 
46.12 

46.39 
46.69 
47.02 

47.37 
47-73 
48.11 
48.48 
48.85 

49.20 
49.52 
49.80 


.25 
.20 
.15 
.08 
.03 

•03 
.07 
.11 
.14 

.16  j 

.17, 

.17 

.15. 

.14 

•  nl 


16.9 

17.9^ 

18.9 

19.9^ 

20.9 


21.8 

( 
22.5 

23.0 

23-4 1 
23-5! 


0.7 
0.5 


23-5 
.08     ^  ^  0.2 

0.3 

23.0 

1  °-5 

22.5 


21.8 


21.0 
.09  I  0.9 

I  20.1 

.12;  I.O 

I  19- 1 

•'^i  18.0 '•' 
•^^1 16.8"* 


15.5, 
14.2 

12.8 

II-3 

9.8; 
8.3 

5-6 
4.5 
3-5 


2.7 


1.3 


1.5 


L  Ursae  Majoris. 


Right         Declina- 
Ascension.  '       tion 
.    Sorth. 


h     m 

4.02 

.25 

'•'^  •" 
4-56    _ 


-48  23 


4-59 
4-55 
4-45 
4-30 
4.II 

3.89 
3-65 
3-42 
3- 20 
3.01 

2.84 
2.71 
2.62 
2.57 
2.57 

2.61 
2.70 
2.84 
3.02 
3-24 

3-50 
3.80 

4-14 
4-51 
4.91 

5.34 
5-79 
6.26 
6.72 
7.18 

7.61 
8.01 
8.36 


•04  I 
.10  I 
.15' 

.191 

.22 

.24  I 
.23  , 

.22  I 

.19' 
•17' 

.13 
.09 

.05  I 
.00  I 
.04 

.09  1 

.14 

.18 

.22 

.26 

.30 
.34 
.37 
.40 
.43 

.45 
-47 
.46 
.46 
.43 

.40 
.35 


41.3 
42.2 

43-5 
45-0 
46.7 

48.5^ 

50.4 

52.2 

53.8; 

55-3, 

56.5. 
57.4, 
57-9 
58.1, 

58.0 


0.9 


1.5 


Z.8 


57-5 
56.7 
55.6 
54.3 

52.8 

51-1 
49-2 
47.2 
45.1 
43-0 

40.9 

38.8' 

36.8' 

34.8^ 

33-0 

31-4 
30.0 
28.9 

28.1 

27-7 

27.6 

27-9* 
28.6 


0.7 


(T*  Ursae  Majoris. 


Right      !  Declina- 
Ascension.        tion 
1    North. 


h 
9 

8 

31.01 

31-51 
31-91 
32.19 

32.35 

32.39 
32.31 
32.12 
31.84 
31.49 

31.09 
30.65 
30.21 
29-77 

29-37 

29.01 
28.70 
28.46 
28.30 
28.21 

28.21 
28.29 

28.45 
28.69 
29.01 

29.41 
29.88 
30.41 
31.00 
31-65 

32.34 
33.07 
33-81 
34-56 
35.28 

35-97 
36.61 

37-18 


2    !-f  67  29 


57-3 
59-1 
61.2 
63.6 
66.2' 


1.8 


a.  4 


2.7 


I  68.9 
.08 ,        ^2.6 

71-5 

.19     ^        2.4 

73-9 

.28       ^f^2.2 

76.1 

•«l78.o-' 
.40  1.5 


79-5 
80.6 
81.2 
I  81.2' 
80.8' 


0.6 


0.9 


79.9 

78.6 

76.9^ 

74.8; 

72.5. 


i  69.9 
,08'  ^    ^2.8 

67.1 
,i6     J       2.8 

I   64.3 

^^  I   61.4'-^ 

^^58.5"' 
40  2.9 


55.6, 

52.9 

J 

50.3, 

47.9 

45.8' 


2.4 


1.7 


44.1 

42.7 
41.8' 

41-3 
41.3 


0.5 


0.6 


41.9 

42.9^ 

44.4' 


1-5 


*c  Cancri. 


Right 
Ascension. 


h 
9 

8 

52.62 
52.85 

5304 
53-18 
53-26 

53-30 
53-29 
53-24 
53.15 
53-04 

52.90 
52.76 
52.62 
52.49 
52.37 

52.27 
52.20 
52.15 
52.13 
52.13 

52.16 
52.22 
52.31 
52.43 
52.58 

52.75 
52-95 
53.18 
53.44 
53.72 

54.02 

54.34 
54.67 
55.00 

55-33 

55-65 
55.94 
56.20 


Declina- 
tion 
North. 


+11   I 


..3j 

.19' 
.14 
.08 
.04 

.01 
.05 
.09 


54-0 
52.8 
51.8 
51.0 
50.5 


.30 


0.8 

0-4 


50.1^ 

50.0 

50.1; 
50.3, 

50.6 


51.0^ 
51.4, 
51-9, 
52.4, 
52.9 


53.4, 
53-8, 
54-3' 
54.7; 
55-1 


0.3 


55-4 

55-6; 

55-7, 

55-7 

55-6 


0.3 


55-3  , 
54-8"^ 
54.1  "' 

.26      -'^       0.9 

«     53-2 

.28  I.I 


52.1 


1.3 


50.8 

'*  49.3'-' 

«    47-8 '•' 

33  .  1.6 

i  44-5     , 

32  I  1.6 


42.9 

41-4 
40.0 
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e 

Hydrae. 

liArgCM. 

t  Argfts. 

a  Lyncis. 

0 

Hydrae. 

Mean 

Solar 
Date. 

1 

Right 

Declina- 

Right 

Declina- 

RiRbt 

DecUna- 

Right 

Declina- 

Right 

Declina-  ' 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

North. 

South. 

South 

e        • 

h     m 

North. 

e        » 

South.    1 

h 

m 

0      1 

h     m 

0     » 

h     m 

h 

m 

.    .1 

9 

9 

+  241 

9  12 

-6920 

914 

-5853 

9  15 

+3446 

923 

-  8  15 

Jan.    0.6 

s 
41.13 

44-8 

s 
15-32 

28.9 

s 
42.03 

33-1    , 

8 
34.84 

23-3 

s 
10.03 

37.6 

I0.6 

41.36 

.«3 

43.1 '•: 

15.66    '^* 

3-5  *• 

.28 
42.31 

36.7^* 

35.X3   " 

0.0 
23.3 

10.26 

.23 

59.8" 

20.6 

4^-55 

.19 

4,.6'- 

15.88    '*' 

36.3^* 

.19 
42.50 

40.4  ^' 

35.36   " 

23.6"-' 

10.45 

.Z9 

^          2.1 

30.5 

41.69 

.14 

40.3  '•' 

15.98 

4°-^     s 

.12 
42.62 

44.2^ 

.i8 
35.54 

==4.3'' 

10.60 

.15 

2.0 
63.9       . 

Feb.   9-5 

41.78 

.09 

Z.I 

39.2 

15.96 

3.8 
44.0 

4-65   ■"' 

48.0'- 

11    ." 
35.66 

0.9 
25.2 

10.69 

.09 

1.8 
65.7 

.04 

0.9 

.13 

3.7 

.05 

3.6 

.06 

x.x 

.05 

1.5 

19.5 

41.S2 

38.3   , 

15-83 

47-7 

42.60 

51.6 

35.72 

26.3 

10.74 

67.2 

Mar.    1.5 

41.81 

.01 

0.6 

37.7^ 

15.60 ''' 

51.2^-= 

42.47  z 

54.9" 

.00 
35.72 

Z.2 
27.5 

10.74 

.00 

68.5  "^i 

11.4 

41.76 

.05 

0.4 
37-3 

15.27  •" 

54.5^*: 

•20 

42.27 

58.0'-' 

35-67    "' 

28.8  '-' 

10.69 

.05 

69.5"! 

21.4 

41.68 

.08 

0.2 

37-1 

14.86  -; 

a.8 
57.3 

-25 
42.02 

60.7'-' 

35.58    '"^ 

1.2 
30.0 

10.61 

.08 

0.8 
70.3 

31.4 

41-57 

.11 

0.1 
37.0 

14.38 ''' 

59.8'-' 

.30 

41.72 

*3-°"« 

.13 
35-45      ^ 

Z.2 
31.2 

10.51 

.10 

70.8"' 

.13 

0.1 

.53 

2.0 

.33 

1.8 

.16 

I.I 

.12 

0.3 

Apr.  10.3 

41.44 

37'^  « 

^3-85   ,^ 

61.8 

41.39    , 

64.8 

35.29 

32.3 

10.39 

71.1 

•  13 

0.3 

.56 

'•5 

.36 

J.3 

•17 

z.o 

.Z4 

0.0 

20.3 

41.31 

37-4 

13-29    „ 

63.3 

41.03 

66.1 

35.12 

33.3 

10.25 

71. 1 

30.3 

41.17 

.14 

37.8"* 

.58 
12.71 

64.3 

40.66 ''' 

67.0"' 

.«7 
34-95      , 

0.7 
34-0 

10.  II 

•M 

0.1 

7X.O 

May  10.3 

41.04 

.»3 

38.2^^ 

12.12     •» 

64.8  °-5 

40.29  ''I 

67.4"* 

.16 
34-79 

34.5"' 

9.98 

-13 

70.6-;; 

20.2 

40.92 

.12 

38.8^ 

XI.54     •'' 

64.8 

.36 
39-93 

67.2-' 

34.64 

34.8"-^ 

9.85 

.13 

0.6 
70.0 

.xo 

0.6 

-55 

0.6 

.34 

0.7 

.13 

0.0 

.zz 

0.7 

30.2 

40.82 

39-4 

10.99            ^4-2 

39.59 

66.5 

34.51 

34.8 

9.74 

69.3 

June  9-2 

40.74 

.08 

40.1  »• 

10.48  ;'■ 

63.x  ■•' 

39.28   -^ 

i.a 
65.3 

.xz 

34.40     „ 

>-  0.2 
34.6 

9.65 

.09 

68.4"^' 

19.2 

40.68 

.06 

40.8  »• 

10.01    '* 

61.5  '•* 

.28 

39-00 

63.6-^ 

.08 

34-32 

0.4 

34-2     * 

9.58 

.07 

67.4"" 

29.1 

40.65 

.03 

4..C°-« 

9.60    **' 

2.0 
59.5 

38.77  "' 

e^e'-" 

.Oi 

34.28  °* 

^  -  0.6 
33.6     ^ 

9.53 

.05 

66.3- 

July    9-1 

40.65 

.00 

0.7 
42.3 

9.27  •" 

2.4 
57.1 

38.58  •" 

2.4 

59.2 

.01 

34-27 

0  °-8 
32.8 

9.50 

.03 

65.x'-' 

I 

.02 

0.7 

•»5 

2-7 

.14 

«.7 

.oa 

z.o 

.oz 

Z.2 

19. 1 

40.67 

43.0 

9.02 

54.4 

38.44    , 

56.5 

34.29     ^ 

31.8 

9.51 

63.9 

29.0 

40.72 

.05 

0.7 

8.86   ••* 

5.-4  ^-^ 

38.36  •'» 

53.6'-' 

.06 
34.35 

^   z.2 

30.6 

9.54 

.03 

6,.7'-' 

Aug.    8.0 

40.80 

.08 

0.6 
44-3 

8.79   "^ 

48.3'" 

38.35  •"" 

50.6'° 

.09 
34-44 

Z.2 

29-4 

9-59 

.05 

6..5'-' 

i«.o 

40.90 

.10 

44.8'^' 

8.82   •"' 

45..  "•' 

38.40  -^ 

47.6 '•° 

.13 
34.57       , 

28.0  "* 

9.68 

.09 

x.z 

60.4 

28.0 

41.04 

.14 

45.."' 

8.96   ■'* 

*-<: 

38.5.  •" 

<4-^' 

.z6 
34-73 

1.6 
26.4 

9.79 

.IZ 

0.9 

59.5 

.16 

O.I 

.24 

2.9 

.19 

2.7 

.19 

X.6 

.»5 

0.7 

Sept,  6.9 

41.20 

45-2 

9.20 

39.1  ^ 

38.71 

41.9 

34-92 

24.8 

9-94 

58.8 

16.9 

41.39 

.19 

0.1 
45.1 

9.54   -^ 

2.6 
36.5 

38.96  -^^ 

2*4 

39.5 

.22 

35-14         , 

1.7 
23-1     « 

10.11 

.17 

58.4°-* 

.22 

0  0-3 

.43 

2.2 

0   .32 

2.1 

.26 

Z.8 

.20 

«     0.2 

26.9 

41.61 

44-8     , 

9.97 

34.3  , 

39.28 

37-4     , 

35-40 

2^-3     H 

10.31 

58.2 

Oct.    6.9 

41.85 

•24 

44.1"^ 

.52 

10.49 

32.6"^ 

39.65 "' 

35.9'-^ 

35.69     '"^ 

1.8 
19-5     0 

10.55 

.24 

58.4" 

16.8 

42.12 

.27 

43.2"^ 

11.08      '"^ 

1.2 

31.4 

40.08  ''I 

I.O 

34-9 

36.02     ''' 

z.8 
17.7 

10.81 

.26 

58.9"' 

.30               1. 11 

.64 

0.5 

.46 

0.3 

.35 

1.7 

.29 

C9j 

26.8 

42.42 

42.1 

11.72 

30.9 

40.54 

34-6 

36.37 

16.0 

II. 10 

59-8        1 

Nov.    5-« 

42.73 

.31 

40.7'-: 

.67 

"•39     ,0 

0.1 
31-0  „ 

41.03 "' 

34-9"^ 

36.74     "I 

14.3  '•' 

11.40 

.30 

«*'•'     « 

.32 

1.6 

.68 

0  0.8 

.50 

Q     0-9 

.38 

0  ^-5 

.32 

_         Z.6 

157 

43-05 

39-1 

13-07      , 

31.8 

41.53 

35.8             I 

37-12 

12.8 

11.72 

62.7      _ 

•33 

X.8 

.67 

1.4 

.49 

1.6 

.39 

'•3 

.33 

A         '•* 

25.7 

43. 3« 

37.3 

'3-74     / 

33.2 

42.02   ^l 

37.4 

37-51 

II. 5 

12.05 

64.5 

.32 

1.9 

.63 

2.1 

.48 

^  2.2 

.39 

z.z 

.32 

^^  ^  2.1 

Dec.    5.7 

43-70 

35-4  , 

14-37      „ 

35-3  ,  , 

42.50 

39-6 

37.90      ^ 

10.4 

12.37 

66.6 

.31 

1.9 

.58 

2.6 

.44                2.7 

.38 

0.9 

.32 

2.2 

15-7 

44.01 

33-5 

14-95 

37-9 

42.94        42.3 

38.28 

9-5 

12.69 

68.8 

25.6 

44-30 

.29 

31.6"-: 

15.45  ■"■ 

3.1 
41.0 

.38                3-1 
43-32         1  45.4 

38.63   '''      9-0"^ 

12.98 

.29 

2.2 
71.0 

35.6 

44.56 

.26 

29.8 "' 

.5.85  •'" 

3.4 
44-4 

43.65    '''  1  48.8  '•' 

38.95    "'       8.8°-^ 

13.24 

.26 

2.3 

73.3 
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Nov.    5-8 
15.8 

25.7 
D3C.    5-7 


1      - 


15-7 
25.6 
35.0 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 

Jan. 

0.6 

10.6 

20.6 

30-5 

Feb. 

9.5 

19.5 

Mar 

.   1-5 

11.4 

21.4 

31.4 

Apr. 

10.4 

20.3 

30-3 

May 

10.3 

20.2 

30.2 

June 

9.2 

19.2 

29.1 

July 

9.1 

19.1 

29.1 

Aug 

8.0 
18.0 

28.0 

Sept 

.  6.9 
16.9 

. 

26.9 

Oct. 

6.9 

16.8 

26.8 

I  Draconis  (H.) 


RiKht         Declina- 
Ascension.        tion 
North. 


h      m 

924 


-8143 


26.86      ' 

.7.«H  '•" 
28.6.  "•'* 

29.06 

0.13 

29.19 

29.OX 

0.46 

0.72 

0.94 


28.55 
27.83 
26.89 


24.2 
26.2  ' 
28.7' 
31.5; 
34.5; 

37.6 
40.6  ■ 

43.5 
46.1 

48.3; 


25-79  ^ 
24-57  ^ 
23.28  \ 
21.98  ' 
20.72 


1.26 
1.18 


19-54 

18.48 

17-57 
16.85 
16.33 


1.06 
0.91 


0.72 
0,5a 


0.31 


17.84 
18.84 
20.03 
21.40 
22.92 

24.56 
26.30 
28.10 
29.92 
31-71 

33-42 

33.00 
36.40 


1. 00 
1. 19 

1-37 
1.52 
T.64 

1-74 
I. So 
1.S2 
1.79 
1.71 

i.5« 


2.6 


50.0 

5^-3^ 
52.0 

52.1 

51-7 


0.7 


0.4 


i6.oa         \ 
0.08 

16.08 

A        0-37 
16.45 

0.59 
17.04  I 

'     ^  0.80  I 


50.7 
49.2 
47-2 
44.9 
42.2 

39-2 
36.0 
32.6 
29.2 

25.8- 


22.5 
19.3- 
16.3^ 
13.6^ 


9.2 

7.6  ■ 

6.6' 
6.1 

( 

0.2 


0.5 


d  Ursae  Majoris. 


Riiiht         Declina- 
Ascension.         tion 
North. 


h     m 
9  26 


34-47 
35-07 
35-57 
35-94 
36.18 

36.28 
36.25 
36.09 
35-82 
35-46 


-^7013 


29.1 


30.7 
32.8; 

35-1 

37.8^ 


2.7 


40.5, 

43.3; 

45-9 

48.4; 

50.5' 


35-°^  .48  5^-^.3 

3^-54  .30'  53-6,, 

^^•°^  .50;  ^^-^3 

^^•°5  .45  ^^-'0.7 


32.60 
32.21 
31.88 
31-63 
31.46 

31-38 
31-39 
31.49 

31.68 
31.96 

32-33 
32.79 
33-32 
33.93 
34.61 

35-35 
36.13 
3^>-95 
37.78 
38.60 


53.9, 
52.7 
51. 1 

49.1 ; 
46.8 


1.6 


3.6 


6.9  39-39 

9.8        1 40-79 


44-2  ^ 
41.4; 
38.4" 

35.3: 
32.2 


29.1 
26.1  ■ 
23.2 
20.5 

18.,; 

16.0 
14.3; 
13-1 
12.3 


12.4^ 
^3-2* 


14-5 


^  Ursae  Majoris. 


Right         Declina- 
AscensioD.         tion 
North. 


926     +52     4 


igio 23 


51-31 
51.68 

51-99 
52.22 
52.38 

52.46 
52.47 
52.40 
52.27 
52.09 

51.88 
51-64 
51-39 
51.15 
50.92 

50.71 
50-53 
50.39 
50.29 
50.23 

50.22 
50.26 
50-35 
50.48 
50.66 

50.88 
51.15 
51-47 
51-83 
52.22 

52.66 
53-12 
53-60 
54.10 
54-59 

55-07 
55-52 
55-93 

[Kpli    in' 


72.2 
73-0' 

74-2 

75-7, 

77-5. 


79-5 
81.6  ' 

83-7; 
85.6 

87.4' 


89.0 
90.2 
91.0 

91.5; 

91.6 


91.4 
90.7 
89.7 
88.4 
86.8 

84.9 
8a.8; 
80.6' 
78.2  ' 
75.8' 


a.  5 


73-3,^ 
^  70.8'-^ 
''     68.3'-^ 

,    65.9 

63.7 

44  2. 


61.6 

59-8' 
58.3  I 
57-2^ 

56.4 

< 

56.1^ 
56.2 

56.7' 


10  Leon  is 

Minoris. 

Right 

Declina- 

Ascension. 

tion 

North. 

b 

in 

0       . 

928 

+  3647 

43-12 

49.0 

•  11 

0.0 

43-43 

49.0 

43.68 

••-^5 

0.4 
49.4 

.20 

0.7 

43.88 

50.1 

.14 

0.9 

44.02 

51.0 

.07 

1.2 

44.09 

52.2 

.02 

^  1.+ 

44.11 

53.6 

.04 

1.4 

44.07 

.08 

55.0 

».4 

43.99 

56.4 

43.87 

.12 

•15 

"•^::: 

43.72 

58.9 

43.55 
43.38 

•»7 

.«7 

I.I 
60.0 

60.8°-" 

43.21 

.»7 

6,.4"'-'" 

.16 

^        «   0.4 

43.05 

61.8 

.14 

0.1 

42.91 

61.9 

.12 

^              0.2 

42.79 

61.7 

42-70 
42.64 

.09 
.06 

61.2"^ 
60.6°-' 

.02 

0.9 

42.62 

59.7 

.01 

I.I 

42.63 

58.6 

42.67 

.04 

08 

55-9 

42.75 

42.86 

.11 

.15 
.18 

52.7 

^  '  1.8 

43-01 

43-19 

50.9 

.22 

1.9 

43-41 

49.0 

43-66 

.25 

47..  '•" 

.28 

2.0 

43-94 

45.1 

44.26 

.32 

1.9 
43.2 

.35 

1.9 

44.61 

41-3     « 

44.98 

•37 
■39 

^^•5  ,  6 

45-37 

37-9  ,  ^ 

45-77 

.40 

J6.4  '■' 

46.17 

.40 

1.2 

35-2 

.39 

0.9 

46.56 

34-3 

46-93 

.37 

3^8'-^ 

-U 

^  "-2 

47-27 

33.6 

^j  Leon  is. 


Right         Declina- 
Ascension.         tion 
Ntyrth. 


h      ni 
936 


20.98 
21.24 

21.45 
21.62 
21.74 

21.81 
21.83 
21.81 
21.75 
21.66 

21.55 
21.43 
21.30 
21.17 
21.05 

20.94 
20.85 
20.78 
20.73 
20.71 

20.72 
20.75 

20.80 

20.89 
21.00 

21.14 
21.31 
21.51 

21.74 

22.00 

22.29 
22.60 
22.92 

23.26 
23.60 

23-93 
24.24 

24-52 


4.10  17 

71.1 

69.7  '■* 
68.5  ' " 
67.6 
66.9  ' 


0.9 


0.5 


66.4 

.02        --        l>.2 

66.2 

.02  I   _  _     0.0 
!  66.2 

•<*|66.4'"-' 

•°»!66.7"'' 
.II  a4 


67.1 

67-5 
68.1 
68.6' 
69.2 

69.7^ 

70.2 

70.7" 

71.1" 

71.4" 


0.6 


0.6 
0.5 


72.1 

o 

72.0 

71.8^ 


71-5 


17  ,  '     '  0.6 
'  70.Q 

.20  K        0.8  I 

I  70-1 
.23  I  ^         i.o 

69.1 

.26  1    /         1.2 
67.9 

.29 


66.5 
64.9 
63.2 
61.4 
59.6 

57-9  ^ 
56.2 

54.7 


1.4 

1.6 

1.7  I 

1.8  , 
1.8 
1-7  , 


354 


FIXED  STARS,  1910. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.6 
I0.6 
20. 6 
30.6 

Feb.    9-5 

19.5 
Mar  1.5 
1X.4 
21.4 
31.4 

Apr.  10.4 
2a  3 
30.3 

May  10.3 
20.3 

30.2 

June  9*2 

19.2 

29.1 

July    9-1 

19.1 
29.1 
Aug.  8.0 
18.0 
28.0 

Sept.  7-0 
16.9 
26.9 

Oct.  6.9 
16.8 

26.8 

Nov.   5-8 

15.8 

25.7 

.    5-7 

15-7 
25.7 
35.6 


Dec 


C  Chamaeltontis. 


Right      '  Declina- 
Ascension.        tion 
South. 


-8031 


h     m 

9  36 

39.86 

0.49  , 

40.60  63.2 

^     0.03  -        3.9 

40.62  67.1 

^           0.22  '      3.8 


52.5 

55.8 
59.4 


40.40  70.9 

^      \,0.44  3.8 

39-96  74.7 

39-3^0.8      T"    . 
38.50         '  81.4 

0-99  ■  ,  a.9 

84.3 


37-51 


2.5 


1.28 


36.40  86.8 

1.21     ^_     J 
35.19      „     88.9 

33-91 

32.59  \ 

31-25! 


90.5 

91.5^ 

92.0 


29.94  , 
28.67 

27.49 ; 
26.41 

25-47 


1.18 


0.94 
a  78 


92.0 
91.4; 
90.3 
88.7 
86.7  ' 


1.6 


2.4 


24.69  84.3 

24.10"'^    81.6^-^ 

23.72"^^    78.6^-° 
_  a  16  ,  3. 1 

"'•f  CO, '75-53.. 
^3-6^.30'    7^-S.O 

«3-93  ^„     ^4  .  „ 

24.46     "     66.5'-' 
0-75     ^         2.5 
25.21  64.0 

^       0.94  I  ^        a.i 
26.15  61.9 

_  I. IX      ^  1.6 

27.26  60.3 

1.24  I.I 

28.50  59.2 

29.82  ■•"   s-s-s""* 

1.35        ^  0.9 

32.53  60.0 

33.82  ••'»    6..5-' 
i*T9  i.a 

35.01  63.7 

36.04  '-"^     66.4'' 
36.89 '^'"     69.5^' 


e  Leonis. 


Right         Declina- 
Ascension. ;      tion 
North, 


940     [  +  2411 
^^•'^    .28^°-°  0.7 

45.09  19-3^^ 

^^•^3    .19  t^ax 

45.52  18.8 

^5-74    .,3  19-3^ 

^5-77   .„  20.0^ 

45-75      .  20.7 

.06  I  0.9 

45.69  I  21.6 

^      .09  0.9 

45.60  22.5 

.X2  0.9 

«•-•'    .,4  '3-4„., 

«-3*    .,4  ="*-3a7 

45.20  25.0 

^       .14  0.7 

45.06  25.7 

.13  ^  0.5 

44.93  „  26.2 

.12  0.4 


44.81 

44-71 


26.6 
•10       ,  „  0.2 
26.8 
^      .08       ,  ^  ao 
^^•^3    .,3     26.8^^ 

^^•58   .,3     ^6.7^^ 
^^•55   .00  ^^-5  0.4 


44.55 
44.58 
44.64 
44.73 
44.85 

45,00 
45.18 
45.39 
45.64 

45.91 


-  26.1 

I  25.5 
I  24-8 
'  23.9 
22.9  ' 


0.6 

0.7 


0.9 


21.7 
20.4 
18.9  ' 

17.3; 
J  5.7 


^^•5*    .j5i"-',.8 
46.89      "      10.3 

47.^5   •'*  I     8.6-' 


47.62  •;; 


7.1 


47.97    ,1    5.7,, 

*»-3'   To'    '••So 
48.61    •'",     3.6"*-' 


fi  Leonis. 


Right         Declina- 
Ascension.         tion 
1    North. 


9  47    4-2625 

38.92 


39.21 


Sl-4 

29     ^    2°-^ 
50.8 

-  .25              0.4 

39-f  ..o    5-4^.^ 

39.66  50.4^3 

39.80  50.7^, 


39.89 
39.93 


51  3 
52.0 

39-9^ :;  52.9"^ 

39-86  53.9  ,^ 

39-77    .„     54.9  ,  ^ 


39.66 
39.52 
39.38 
39.23 
39.10 

38.98 
38.87 
38.79 
38.73 
38.70 

38.69 
38.71 
38.76 
38.84 
38.95 

39.10 
39.27 
39.48 
39.73 
40.00 

40.31 
40.64 
40.99 
35 


55-9 


i.o 


56.9 

14  o.g 

57-7 

15  I     .u        0.7 


.13 


58.4 
58.9 


0.5 
0.4 


72 
.08 

■43 
■74 


59.3^ 
59-5^ 
59.5^ 
59.3, 
59.0^ 

J  58.4, 
57.7 
56.9 
55-9; 
54-7 


0.3 


0.8 


i  "'^  ' 
I  51-9 

50.3 

48.6' 

46.8  ' 

45.0 

43-1 
41.3 

39-5 
37-9 

36.5 
35.4 
34.5 


1.6 


1.8 


1.9 


0.9 


19  Leonis  Minoris. 


Right         Decllna- 
Ascension.        tion 
North, 


h     m 

s 
10.85 
II. 19 
11.48 
11.72 
11.89 

12.00 
12.05 
12.03 
11.97 
11.86 


.06 


4-4128 

60.6 

0.0 
60.6 

61.I 

0.9 
62.0 

63.1 


II.71 
11.54 
11.36 
II. 18 
11.00 

10.84 
10.70 
10.58 
10.50 
10.44 

10.42 
10.43 
10.48 
10.56 
10.68 

10.84 
11.04 
11.28 
11.56 
11.87 

12.22 
12.60 
13.00 
13.42 
13.85 


1.4 


.17 
.18  , 
.18  I 
.181 
.16 


64.5 

66.1 
67.8 

69-5 
71.1 

72.6 

73-9' 

74-9^ 

75-7^ 

76.2 

76.4, 

76.2 
75-7] 
75-o^ 
74.0 

72.8 

71.3 
69.6 
67.7 
65.7 

63.6 
61.4  ^ 

59-1  ' 
56.8 

54.6; 


1.6 
1.5 


a.z 


a.3 


52.4. 

50.3 

48.4 

46.8 

45.5' 


14.27  44.5 

-      .40  0.0 

14.67  43-9^, 

.37 1  aa 

15.04         I  43.7 


TT  Leonis. 


Right         Declina- 
Ascension.         tion 
.SWth. 


h     m 

9  55 


s 

27.48 


-t-  828 

38.2 


'27        ,       1.5 

*7-98   .„    35.3,.,  I 
28.17     .,    M-2^, 


28.30 


.09 


33-4 


0.6 


28.39  32.8 

.00  0.1 

28.43         32.3 

28.38  •°'  32.4  °-' 
28.31  -"^  32.6  °-' 

0.3 


.10 


28.21 
28.10 

2797 
27.85 

27.73 

27.62 

27.53 
27-45 
27.40 
27.36 

27-35 
27.36 
27.40 
27.46 
27.56 


32.9 

33-4, 
33-9^ 
34.4  I 
35-0* 


0.5 


35.6, 

36.1 

36.6* 

( 

37.1 

37-5 


0-4 


37.9 
38.2 

38.4, 
38.3. 


0.3  I 


38.0 


27.68  .__ 

a  .15  0.5 

'7-83  .,8  I  37.5  ^g 

28.01  36.7 

28.23  •"135.8;'' 

•2d  I  1.2 

28.47  ^  34.6 


1-4 


28.75 
29.05 
29.37 


33-2 
^      r.6-« 
»'l29.8-« 

33  1.9 

29.70  27.9 

.34  1*9 

3a  04  26.0 

.33  1.9 


30.37 
30.69 
30.98 


24.1 
22.3 
20.6 


1.8 


[Eph  xo] 


FIXED  STARS,   1910. 

iCONSTANTS  OF  STROVE  AND  PETERS,) 


355 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.7 
10.6 
2a6 
30.6 

Feb.    9«5 

19.5 
Mar.   1-5 
".5 
21.4 

31.4 

Apr.  10.4 
20.4 
30-3 

May  10.3 
20.3 

30.2 
June  9*2 
19.2 
29.2 
July    9-1 

19. 1 
29.1 
Aug.  8.1 
18.0 
28.0 

Sept.  7*o 
16.9 
26.9 

Oct.  6.9 
16.9 

26.8 
Nov.  5-8 
15.8 
25.8 
Dec.    5-7 

15-7 
25.7 
35.6 


a  Leonis. 
{Regulus.) 


Right 
Ascension. 


Declina- 

tion 
North. 


h 
10 

s 
34-77 
35-05 
35.29 
35.49 
35.64 

35.74 
35-79 
35.79 
35.76 
35.69 

35.59 
35.48 
35.36 
35.23 
35.11 

35.00 
34.91 
34.83 
34.77 
34.73 

34.71 
34.72 
34.75 
34.80 
34.89 

35-00 
35.15 
35-33 
35-54 
35.78 

36.05 
36.35 
36.67 

37-01 
37.35 

37.69 
38.02 

38.32 


3    4-1224 

28.7 


.05 


27-3 
26.1 
25.2 
24.6 


1.4 


24.2 

24.1; 

24.2 

24.5 
24.9 


0.3 


0.5 


25.4 
26.0 
26.6 
27.2 
27.8* 

28.4 

28.9' 

29.3* 

29.7^ 

29.9* 


0.6 


30.1 

30.2 

30.1; 

29.9^ 

29.5* 


0.5 


29.0 
28.2 

27.3. 
26.1 

24.7 ; 


0.8 
0.9 


23.2 
21.5 1 
19.6 
17.7 
15.8; 


14.0^ 
12.3^ 
10.7 


32  Ursae  Majoris. 


Right 
Ascension. 


h     in 
10  II 


3173 
32.30 
32.80 
33.21 
33.52 

33.72 
33.80 
33.78 
33-66 
33-45 

33.17 
32.84 
32.47 
32.08 
31.69 

31-32 
30.97 
30.66 
30.40 
30.19 

30.05 
29.97 
29.95 
30.01 
30.14 

30.34 
30.61 
30.96 

31.37 
31.86 

32.40 
33.00 
33.65 
34.32 
35.01 

35.69 
36.35 
36.97 


Declina- 
tion 
North. 


+6533 


X9.2 


21.6 

23.5; 

25.7 

28.2 

30.9 ; 
33.6; 
36.1 
38.6 


1.4 


a.5 


a- 5 


40.7 

42.5. 

43-8 

44.7 

45-1 

45.1 

44.5; 

43.5 

42.0 

40.1 

37.9. 

35.4 

32.6 

29.6; 

26.5 


Z.8 


0.6 


a-5 


3.2 


23.3. 


.  3-3 


17.0 

13.9; 


3.x 
2.9 


3.6 


8.4 
6.1 

4-1 
2.6 

1-5 


a.3 


1.5 


0.5 


1.7 


a6 


X  Ursae  Majoris. 


Right 
Ascension. 


h     m 
10  II 


40.67 
41.04 
41.36 
41.62 
41.82 

41.96 
42.03 
42.04 
41.99 
41.90 

41.76 
41.60 

41.43 
41.24 
41.06 

40.88 
40.72 

40.59 
40.48 
40.40 

40.35 
40.34 
40.36 
40.42 
40.52 

40.65 
40.83 
41.05 

41.31 
41.61 

41-95 
42.32 
42.73 
43.15 
43.59 

44.02 
44.44 
44.83 


'05 


Declina- 
tion 
North, 


+4321 

0.0 

46.2 
47.0 
48.2 


0.8 


1.4 


49.6^ 
51.3' 
53.1 
55-0  . 
56.7 

58.4^ 
59.9 
61.1  ' 
62.1 
62.7 


X.8 
1.9 


1.7 
1.7 


63.0 

62.9 

62.6* 

61.9 

60.9 

59.6 

58.0 

56.3; 

54.3. 

52.1 

49.8 

47-4 
45.0 

42.5 
40.0 

37.6^ 
35.4; 
33.3; 
31.5^ 
30.0 

28.8 
28.1 
27.8* 


3.3 


a-4 


2.4 


0.7 


y'  Leonis. 


Right        DecUna- 
Ascension.        tion 
North, 


10  15 


0.68 
0.98 
1.24 
1.46 
1.63 

1.75 
i.8i 
1.83 
1.81 
1.74 

1.65 
1.54 
1.42 
1.30 
1.17 

1.06 
0.95 
0.86 
0.79 
0.74 

0.72 

0.72 
0.74 
0.79 
0.87 

0.98 
1. 12 
1.30 
1.50 


1.75 

.25 

.28 

2.03 

.^0 

2.33 

2.66 

.33 

.^4 

3-00 

.36 
.36 

3.36 

3.72 

4.06 

.34 

4.38 

-32 

-f-20  17 


49-4 

48.3^ 

47.5^ 

47.0 

46.8 
( 

46.9^ 

47.3, 

47.8 

48.5 

49.3' 


0.7 


50.2 

5I.I 

51.9^ 

52.7^ 

53.3, 


0.9 


53-9 
54.3 

54.6 
54.6, 


0.4 


54-4 
54.0 

53.5 
52.8 

51.9; 

50.9  J 

49.7 

48.3, 

46.7 

45-0 


0.7 


1-7 
1.9 


'^''  -.9 
^"^2.0 
39-^2.0 

37-S.9 


33.6 
32.1 

30.8 


yi  Hydrae. 


Right 
Ascension. 


h     m 
10  21 

s 

44.09  ^ 

44-37    ^ 
44.61    -^ 

44.81      ^, 
44.96  " 


45.06 

45.11 


Declina- 
tion 
South. 


_l6  22 


25.2 

27.8 
30.3 
32.7 
35.0 


37-2 
.05  ,  1.9 

'  39.1 
.01  I   ^^      1.6 
45.12     _    40.7  ,  , 


45.10 
45-03 

44-94 
44.84 
44.72 
44.59 
44-46 

44-34 
44.23 
44-13 
44.04 

43.97 

43.92 
43.89 
43.89 
43.91 
43.97 

44.05 
44.17 

44-33 
44.52 
44.74 

45.01 
45.30 
45.61 

45.94 
46.28 


42.0 
43.1 


0.9 


44.0 

44-5^ 

44.8^ 

44.8^ 

44.6' 


0.5 


0.5 

.AU    I  0.9 


.03 


39.0^ 

37-6' 
36.2 


.06  1,3 

33.6 
.08       ^^        I.I 


46.62 
46.94 


32.5 

31.7; 
31.1^ 

30.9 

( 
31.0 


0.5 


31.5^ 
32.4, 
33.7, 
35.4, 
37.4. 


39.6 
32,  2.S 

!   42.1 
30  I  -  2.5 

47.24  I   44.6 


[Eph  10] 
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FIXED  STARS,  1910. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.     0.7 

10.6 
20.6 

30.6 


JLeonis  Minoris. 


Right         Declina- 
Ascension.         tion 
North. 


10  22 


41.07 
41.42 

41.72 
41.98 


+37   9 
62.6 

62.2°-^ 
0.0 
62.2 

62.6 


Feb.   9.6    42-18   *        63.4 


19-5 

Mar.    1.5 

11.5 

21.4 

I  31-4 

I  Apr.  10.4 
I  20.4 

I  30-3 

May  10.3 
I  20.3 

30.3 

June  9'2 

19.2 

29.2 

July    9-1 

19. 1 
29.1 
Aug.  8.1 
18.0 
28.0 

Sept.  7-0 
17.0 
26.9 

Oct.  6.9 
16.9 

26.8 

Nov.    5.« 

15.8 

25.8 

Dec.    5-7 

15-7 
25.7 

35-7 


42.32 
42.40 
42.43 
42.40 
42.33 

42.22 
42.09 
41.94 
41.78 
41.62 

41.47 

41-33 
41.21 
41.11 
41.03 

40.98 
40.96 
40.98 
41.02 
41.10 

41.21 
41.36 

41-55 
41.78 
42.05 

42.36 
42.70 
43-07 
43-46 
43.86 

44.27 
44.66 
45-oj 


»4 

64.5 
•",.6.8- 

,  68.9 
.07  I  1.6 

\  70.5 
.11  X.5 


.13 

.15 

.16, 

.16' 

•'5, 


.05 


72.0 

73.4  ' 
74-6' 
75-6^ 
76-3! 


76.8 
76.9' 
76.8* 
76.4  I 
75-7  . 


74-7, 
73.5, 
72.1 
70.4 
68.6  ' 


J. 7 


-15 
.19 

.2J 

.27 

.5» 

.34 
-3; 
•39 
.40 
■41 

■39 


66.6 

64-4; 
62.2 

59.9 

57-5, 

55-1 
52.8 

5''-7 
4S.7 
47,0 

45.6 

44-5^ 
43-S  ' 


2.4 


2.3 


n  Antliae. 


Right         Declina- 
Ascension.        tion 
'    South. 


h     ni 
10  23 


-30  36 


1.85 
2.14 

2-39 
2.59 

2-74 


23.0 
26.0  ' 
29.0  ■ 
32.0  ■ 


2.9 


2.9 


2.84 

.04 

3^-^.6 

2.88 

37.5 

.00 

2.4 

2.88 

39-9 

2.84 

.04 

.08 

2.1 
42.0 

r.     X.8 

2.76 

43.8 

.10 

1.5 

2.66 

45-3 

2.53 

2.38 

47.2 

-Il 

^0.4 

2.23 

47.6 

2.08 

-15 

,    0.0 
47.6 

•15 

0.3 

1.93 
1.78 

.15 

46.7"' 

1.65 

-li 

45-8"-'' 

.12 

1.3 

1-53 

44-5 

.10 

1-5 

1.43 

43.0 

.07 

1.7 

1.36 

41-3  „ 

.t>S 

1.8 

1.31 

39.5 

.0^ 

2.0 

1.28 

37-5 

.ox 

2.0 

1.29 

35-5 

1-33 

.04 
.08 

33-:: 

I.4I 
1.53 

1.69 
1.89 
2.13 

2.41 

2.72 
3.06 

3-41 
3-77 

4-13 
4-47 
4-79 


.16 
.20 
.24 

.28 

-31 

■34 

.35 
.36 
.36 

•34 
.32 


31.8 

30.2 

28.9' 

27.9^ 

27.4' 


27.4 
27.8' 

28.7 

] 
30.1 

1 
32.0 


34-2 

30.8 

39-7  ' 


2.6 


9Draconis  (H.). 


Right         Declina- 
Ascension.         tion 
,    North. 


10  27      -f-76  10 


30.74 

31-70 

32.54 

33-23, 

33-76 


0.96 
0.84  ' 
0.69 


0.35 


27.0 

28.1 

29.8 

31.9; 

34-4. 


X.7 


34-' I       ,  37-2 

0.10  3.0 

34.27  40.2 

0.02  2.9 

34.25  43.1 

5  0.19,  7    2.9 

34.06  I  46.0 

33.7.:"  48.7'-' 

a48  2.4 


33.23^^    ■  51-I  ,„ 
0.59  1.9 

3'-97^7,:54-5,„ 

31-25         '  55-5 

0.73  \     0.5 

30.52  56.0 

^    ^    0.73  ^       0.1 


29.79 
29.09 
28.45 
27.88 
27.40 


a  70 
0.64 
0.57 
0.48 
0.38 


55-9 

55-3 

54.1; 

52-5^ 

50-4 


0.6 


2.5 


27.02 

'     ^0.26 
26.76         I 

26.61  "'5  I 

26.58°"^ 

26.68"'° 


47-9, 
45.1; 
42.0  " 
38.7; 
35.3: 


26.91 
27.27 


0.36 
0.49 


31-7 
28.2 
24.7 


27-76 

'  '    0.62  3-3 

28.38  21.4 

0.73 
29.11 


29.95 
30. 89 
31.90 

32.98 
34.08 

35-19 

36.26 

37-27  ' 


0.H4 

0.94 
1. 01 

I.O« 
I. ID 
I. II 


18.2 


15-4^ 
12.9 

10.8   \ 
9.2 

8.2' 


7.8 
( 

7-9 

( 
S.7 


/>  Leon  is. 


Right         Declina- 
Ascension.         tion 
North. 


h     m 
10  28 


4.25 

4-54 
4.80 

5-01 
5.18 

5-31 
5.38 

5-41 
5-40 
5-35 

5.28 
5.18 

5-07 
4.96 
4.85 

4-74 
4.64 

4-55 
4.48 
4.42 

4-39 
4-37 
4.38 
4.41 
4-47 

4.56 
4.68 
4.84 
503 
525 

5-50 
5-79 
6.10 

6-43 
6.77 

7.11 
7-44 


+   9  45 

74-7  ,., 

^^"  x-4 

7-5  0.8 
0.0 

69.1 
68.8°-' 
68.7  "•■ 
68.8 
69.1 

69.5 
70.1 
70.7 

71-3, 
71.9 


0.3 


0.6 


72.5^ 
73-0' 


09 

0.5 
73.5 

07 

0.5 

74.0 

06 

0.4 

74-4 

03 

0.3 

74-7 

02 

0.2 

74-9 

01 

0.0 

74-9 

01 

0  o-i 

74-8 

06 

0.3 

74-5 

09 

0.4 

74.1 

.12 

0.7 

73.4  , 

.lb 

,  0.8 

72.6 

19 

I.I 

71-5 

.22 

1.4 

70.1 

.25 

1.5 

68.6 

.29 

66.9  '•" 

•31 

6S.0  "^ 

'\\ 

2.0 

63.0 

•34 

2.0 

61.0 

-34 

2.0 

.33 
-32 


59.0 
57.1  \ 
55.4 


41  Li'onis  Minoris. 


Right 
Ascension. 


h     m 
1038 


31-34 
31-66 

31-95 
32-19 
32.39 

32-53 
32.62 
32.66 
32.66 
32.62 

32.55 
32.45 
32.33 
32.21 
32.08 

31.96 
31.85 

31.75 
31.66 
31.60 

31-55 
31.52 
31.52 
31,-55 
31.60 

31-68 
31.80 
31.96 
32-15 
32.37 

32.63 
32.93 
33-25 
33.60 
33-96 


.26 


Declina- 
tion 
North. 


-2339 


33.8 


32-7 
32-0 

3.6; 

31.5 


1-32 

..68 


0.7  I 


31-7. 
32.2 

33.0; 
33.9  ^ 
34.9  ' 


36.0 

37.1; 

38.1 

39-8' 


0.5 


0.9 


40 

40, 

41.: 

41.: 

41.; 

40.1 
40.; 
39.( 
38.: 
37-< 

36. 
34. 
33. 
31- 
29. 


0.3 


0.5 , 


0.9 


3 

1.8 

S.O, 


27-3 

2.1 
25.2 
32  2.x 

23.1 

35  ,  2.1  1 

!  21.0 
36 ,  2.0 

19.0 
36 ,  1.9  ' 


17. 1 

15.5 
14.2 


1.6 

1.3 
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1 

APPARENT  PLACES  FOR  THE  UPPER 

1 

TRANSIT  AT  WASHINGTON. 

// 

Argils. 

/Leon  is. 

^^^  Chamaeleontis. 

46  Leonis 

Minoris. 

Groombridge  1706. 

Mean 
1       Solar 
1       Date. 

1 

1 

t 

Right       1  Declina- 

Right         Declina- 

Right 

Declina- 

Right 

Declina- 

Right        DecHna-  j 

Ascension.  1       tion 

Ascension.  '       tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension.          tion       1 

i 

South. 

yorth. 

South. 

North. 

North.    ! 

' 

h 

ml          •       • 

h 

ni     1          0       • 

h     in 

0       • 

h 

ni 

e       » 

h     m    »          '^      ' 

10  4 

I       -5912 

10  44     l-l-II      0 

1 

10  44 

-80     3 

10  48 

+3441 

1052      +7814 

Jan.    0.7 

s 
34- -23 

1    18.9 

s 
31-43 

79.6     ^ 

s 

5917 

31-5     „ 

16.82 

56.5 

s                 1 

49-47            57-7     ^ 

10.6 

34-64 

.41  '              3-0 

31-74 

"'      78.0^-' 

60.18  '•'" 

2.8 
34.3 

17.17 

.35 

55.8°-' 

50.62              58.5         1 

.36                 3' 4 

.27        ^  ^  1.4 

0.85 

3.2 

.32 

0.4 

^^  1.04               1.4  1 

20.6 

35.00 

,n        ^5.3        . 

32.01 

76.6 

61.03       ' 

37-5 

17.49 

55-4 

51.66       '     59.9         ■ 

.29        „       3-6 

.23                I.I 

^     ^0  0-65 

3.5 

.28 

0.1 

0.88     ^         2.0 

30.6 

35-29 

28.9 

32.24 

,n    75-5     . 

61.68 

41-0     ' 

17.77 

55-5 

52.54             61.9 

Feb.    9-6 

35-50 

■"\i--f'-l 

32.43 

.ig              0.8 
!  74-7     ^ 

62.13°-'' 

44-8^-*^ 

17.99 

.22 

0.5 
56.0 

0.71     ,         2.4 
53-25            64.3 

1 

.13  1              3.« 

.14             0.6 

0.23 

3.9 

-»7 

0.9 

0.51             2.7 

19.5 

35-63 

oj3M_ 

32.57 

on        74-1 

62.36 

48.7 

18.16 

56.9 

53.76            67.0 

:  Mar.   1.5 

i 

35.68 

-05 
.02 

40.1  '•' 

,  3-5 

32.66 

■°^    73-8°-^ 
.04          „  0.0 

0.02 
62.38            ^ 

^             0. 18 

52.6 '•» 

18.27 

.11 
.06 

58.0  ^"^ 
1.4 

0.29     .        2.9 
54-05^   .     69.9 

0.08             3. 1 

II. 5 

35.66 

43.6 

32.70 

73.8 

62.20 

56.5 

18.33 

59.4 

54.13            73.0 

'           -.5 

35.57 

.09 

46.9" 

32.70 

.00             0.2 
74.0 

61.83°-'' 

60.2  ^-^ 

18.33 

.00 

60.9^-^ 

-"0.13    ';:    5.0 
54.00         76.0    , 

1            31-4 

35-43 

Z'  ^°-< 

32.67 

.03             0.4 
«A     74-4 

61.28  °-» 

63.8  ^-^ 

18.29 

.04 

-         1.6 
62.5 

53.68  "-'^  78.8'-;^ 

1 

.20                     2.7 

1 

.06             0.5 

0.71 

3.2 

.08 

1.5 

0.49                  2.6 

,  Apr.  10.4 

^35-23 

!5-7 

32.61 

«     74-9     , 

6o-57     „ 

67.0 

18.21 

64.0 

53.19    ^     81.4 

1           20.4 

34-98 

•'',55.o^-' 

32.53 

.08             0.6 
,  75-5     , 

59.7a  °-^' 

69.9'-' 

18.10 

.11 

65.5-' 

5».56°-''    83.6" 

!          30.3 

34-71 

•27 

5M'-' 

32.43 

.10       ^     0.6 
I  76.1 

58-75  °-^ 

7-3'-* 

17.97 

.13 

66.8  -' 

51.82°-^^    85.4-' 

May  10.3 

34-41 

.30 

58.3  -^ 

32.32 

•"lye-s"-' 

_        1.06 
57-69 

2.0 

74-3 

17.83 

.14 

68.0  ■•' 

51.00  "-"^    86.7'-' 

20. 3 

34-09 

•32 

I.O 

59.3 

32-21 

.11                   0.7 

77-5     ' 

1. 12 
56.57 

l.r 

75.8  ■•' 

17-69 

•14 

68.9°-' 

0.87          ^              0.7    1 

50.13             87.4         ; 

i 

.33 

0.4 

.11             0.6 

1. 17 

1.0 

•15 

0.6 

0.88               0.2  1 

'           30.3 

33-76 

^.         59.7   _ 

32.10 

78.1. 

55-40 

76.8 

17-54 

69.5 

49.25             87.6 

Tune   9-2 

33-44 

.32                         0.0 
59.7         , 

32.00 

.10      „     0.6 
'  78.7 

I.I9 

54-21 

0.4 
77.2 

17.40 

-14 

0.4 
69.9 

^        0.86     „        0.4 
48.39     ^       87.2         1 

.31                 0.6 

.09             0.5 

1.17 

O.T 

.12 

0.1 

0.82                o.g  1 

19.2 

33.13 

59-1 

31-91 

Z  79.2 

53-04 

77.1 

17.28 

70.0 

47.57        ^      86.3          1 

29.2 

32.«3 

•^°     58.1"° 

31-83 

.08          ,  0.4 
0/;'  79-6 

i-t3 
51-91 

76.4 

17.17 

.11 

69.8°" 

46.81°-;;      84.9'-^ 

.  July    9.2 

32.56 

"",   56.6"^ 

31.77 

.06  1            0.3 

n           79.9 

50.86 '-j 

1.2 

75.2 

17.08 

.09 

69-3°-' 

0.66      J'       1.9  1 
46.15               S3.0          1 

•25  1             1.9 

.05                        0.3 

0.96 

1.7 

.07 

0.8 

0.56                2.4  ■ 

19. 1 

32.31 

.    '   54-7 

31-72 

80.2 

4990      , 

73-5 

17.01 

68.5 

45.59              80.6 

29.1 

32.  T  I 

.20              2.2 

31.69 

-03  ,0         0.^ 

80.3 

0  0-^2 
49-08 

2.a 
71-3 

16.97 

.04 

67.5"-° 

0.44                2.7 
45.15            77-9 

jAug.    8.1 

31.96 

•  15              2.6 

31.69 

.00        „             0.0 
80.3 

0.66 
48-42        ^ 

68.8"^ 

16.96 

.01 

66.2  ••' 

44-84°-^^     74-9^- 

iS.o 

31.87 

-09           „   ^   2.7 

47-2     „ 

31.71 

.02       „            0.2 
80.1 

0.48 
47-94       „ 

66.0 '•« 

16.97 

.01 

64.7  '-' 

44-67"-^^     71-6^-^ 

2S.0 

31.84 

.03              2.8 
1  44-4     ^ 

31.75 

79-8     ^ 

47-66 

63.0^-° 

17.02 

.05 

63.0  '•' 

44.64°-°^     68.1  %^ 

.04              2.8 

.07              0.6 

0.06 

3.0 

.08 

1.9 

0.12              3-6 

Sept    7-0 

31. S8 

41.6 
•J*  1     0      2.7 

31-82 

79.2 
.11 1  '•;     0.8 

47.60 

0.16 

60.0 

3.1 

17.10 

61.1 

2.1 

44.7(5^^     64.5 

17.0 

31.99 

,s     3^-9  .  \ 

31-93 

1  78.4 

47.76 

56.9' 

17.21 

59-0 

45.04         60.8      : 

1           26.9 

32.17 

.iS        ^        2.5 

,fi  36.4  ' 

32.07 

.14            1.0 
77-4 

48.X67 

2.9 

54'0  ,  ^ 

17.36 

.15 

56.8"' 

45.47°-'^     57.:^-' 

Oct.    6.9 

32.43 

.2n                 2.2 

34.2 

32.24 

•'^76.2'•' 

48.77"^ 

2.6 
51-4 

17.56- 

.20 

2.4 

54-4 

46.05°-^'     53.6'-' 

16.9 

32.76 

■     3-5-' 

32.45 

•"'74.S'-' 

0.82 
49-59 

49.1'-' 

17.80 

.24 

2.5 
51.9 

46.78°-"     50.2^-^ 

.39                 1.2 

.24                  1.6 

1. 00 

1.8 

•27 

2.5 

0.87                           3.1 

26.9 

33-15 

^'••^n. 

32.69 

«      73.2 

50.59 

47-3 

18.07 

49.4 

47.65                        47.1 

Nov.    5.8 

33-59 

.44                  ^    0.7 
30.6 

32.97 

.28                  1.8 
71.4 

51-74       ' 

46..  ■•' 

18.38 

-31 

2.4 

47-0 

0    -      1.00                 2.8 

48.65         44.3 

15.8 

34.08 

.49                 ^    0.0 
30.6 

33.27 

.30       _          2.0 
,    69.4 

1.26 
53-00         1 

45-4°-' 

18.73 

.35 

44.6'-' 

i.io                2.4 
49.75               41.9 

25.8 

34.60 

•^^     31-2°-' 

33.60 

"V7-4r 

1.32 
54-32 

0.0 

45-4 

19.10 

.37 

2.2 
42-4 

1. 19                 1. 9 
50.94               40.0 

Dec.    5-7 

35-13 

1     3-4^-! 

33.94 

•^^'65-3    -^ 

55.66-'^ 

46.1°'^ 

19.49 

.39 

2.0 
40.4 

5-18-'^   38.7-: 

.52              1.5 

•35                    2-0 

1.30 

1.4 

.40 

1.7 

1.27                 0.8 

15-7 

35-65 

„  ^■♦•^,, 

34-29 

63.3, 

56.96 

47.5 

19.89 

38.7 

53-45       ,     37-9 

25.7 

36.14 

36.5" 

34-63 

6,.4'- 

58..c,'-'^ 

1.9 
49.4 

20.28 

.39 

37-3^-^ 

1.26             0.2 
54-71             37.7 

35-7 

36.60 

••'  39.3'"' 

34-95 

.32                  1.8 

59-6 

I. II 

59-30 

51.9^-' 

20.65 

..V 

36.3^-° 

1.20       ^.      0.5 
55-91             38.2 
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— 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursae  Majons. 

fi  Octantis. 

P' 

Leonis. 

V'  Ursae  Majoris. 

1 

rf  Leonis. 

Mean 

Solar 
Date. 

Right 

Declina- 

Right 

Declina- 

Right 

DecUna- 

Right 

Declina- 

Right 

DecUna- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

:/ortk. 

South. 

AVrM. 

North. 

h     m 

North. 
0       ' 

h 

on 

0      ' 

h     m 

0      » 

h 

ni 

0           • 

h 

m 

0      » 

1058 

+6213 

1059 

-84   6 

II 

2 

+    2  26 

II 

4 

+4458 

II     9 

-I-2I     0 

Jan.    0.7 

s 
11.52 

^3-'     , 

8 
61.20 

10.0 

8 
18.45 

44.2 

s 
36.49 

65.7 

s 

19.13 

59-4 

10.7 

12.09 

.57 

«3-4r 

62.93  l'^! 

12.6'-' 

18.75 

.30 

2.0 
42.2 

36.90 

.41 

65.2'^' 

19.46    '" 

58.0'-* 

20.6 

12.60 

.51 

0.8 

64.2 

64.40- 

15.6  f 

19.02 

.27 

Z.8 
40.4 

37.27 

.37 

65.2" 

19.76  z 

i.i 
56.9 

30.6 

13.05 

•45 

.36 

65.5  '• 

65.56  ■•■' 

'9-°    « 

19.26 

.24 

38.8  '•' 

37.59 

.32 

0.5 
65.7 

.26 
20.02 

56.2"-' 

Feb.   9-6 

13.41 

^■K 

66.40 

22.6'-* 

19.46 

.20 

37-4"^ 

37.86 

.27 

66.7 

.22 
20.24 

55.8°- 

.«7 

a.  I 

0.50 

3-9 

.»5 

1.1 

.21 

1.3 

.17 

0.0 

19.5 

13.68 

69.4 

66.90 

26.5 

19.61 

36.3     , 

38.07 

68.0 

20.41 

55.8 

Mar.  1.5 
11.5 

13.85 
13.93 

.17 
.08 

a.  5 

74.5      , 

67.06"^' 
66.87"'' 

^"'. 

19.72 
19.78 

.XI 

.06 

0.8 
"•5  0.6 

34.9 

38. 21 
38.29 

.14 

.08 

71.6 

.12 

20.53       ^ 
-        .00 
20.61 

i     0.3 
56.7     0 

21.5 

13.92 

.01 

2.6 

66.36^-^^ 

38.1  '■* 

19.80 

.02 

0.4 
34.5 

38.31 

.02 

73.6  *•" 

•03 
20.64 

'0.8 
57.5 

31.4 

13.82 

.10 

2.6 

79.7, 

-         0.81 
65-55 

41.8'-' 

19.78 

.02 

0.1 

34.4 

38.27 

.04 

75.6'-° 

^        .01 
20.63 

1      0.9 
58.4 

•  *7 

2.4 

1. 10 

3.4 

•05 

0.1 

.08 

2.0 

.05 

1.0 

Apr.  10.4 

13.65 

82.1 

64.45     , 

45.2 

19-73 

34-5 

38.19 

77.6 

20.58 

59.4 

20.4 

13.42 

.23 

84.3" 

63.10'-^      48.3^-' 

19.66 

.07 

0.2 
34.7 

38.07 

•"    79.5'" 

.07 
20.51 

I.I 
60.5 

30.4 

13.15 

.27 

86.x  ■•* 

61.54^-^^  51.0  ^-^ 

19.58 

.08 

35..  "■' 

37.92 

•■'    8..2'-' 

.09 
20.42 

61.5 

May  10.3 

12.84 

.31 

87.6  ■•' 

1.75             2.2 
59.79     J     53.2     ^ 

19.48 

.10 

35.6°-' 

37.75 

"« «-«'■' 

.10 
20.32 

62.5'-° 

20.3 

12.52 

•3a 

88.6  '•" 

1.88  ,            1.8 
57.91         1  55.0 

19.38 

.10 

36.1°-' 

37-57 

1^«3.7'-' 

.11 
20.21 

63.4"? 

.33 

0-5 

1.99             1.3 

1 

.11 

0.6 

.18                         0.7 

.12 

0.8 

30.3 

12.19 

89.1 

55-92            56.3 

19.27 

36.7      , 

37.39 

„   '     84.4 

20.09 

64.2  ^ 

June   9*2 

11.87 

.32 

0.0 
89.1 

„    2.03             0.7 
53.89            57.0 

19.17 

.10 

0.6 
37-3     , 

37.21 

1    84.8 

,9.9a  •" 

64.8'^'* 

19.2 

11.57 

.30 

88.6°-' 

51.85^-°^    57.2°-^ 

19.08 

.09 

0.6 
37.9     , 

37-05 

•'*i84.8°-° 

19.88  ■'° 

65.2  •- 

29.2 

11.30 

•27 

87.7:: 

49.85  "~    56.8°-^ 

19.00 

.08 

«     0.6 
38.5     ^ 

36.90 

•"'84.4°-^ 

19-78   Z 

65.5°" 

July   9.2 

11.06 

.24 

86.4- 

47.96'-^     55.9°-^ 

18.92 

.08 

0.6 
39.1 

36.77 

•'^:83.7°-' 

.08 
19.70 

65.5'^° 

.20 

1.8 

1.74             1.5 

.06 

0.5 

.11                          I.I 

.06 

a., 

19. 1 

10.86 

^4-6,, 

46.22         \  54.4 

18.86 

39.6 

36.66 

'     82.6 

19.64 

65.4 

29.1 

10.70 

.16 

«-C 

44.69  ^-"i  52.5'-^ 

18.82 

.04 

0.5 
40.1 

36.58 

.08        „              1.4 
81.2 

.05 
19.59 

65.,°-' 

Aug.   8.1 

10.60 

.10 

3.5 

79-9  ,  , 

1.28             2.3 
43.41      „     50.2 

18.80 

.02 

0.4 
40.5 

36.53 

.05                 1.7 
79.5 

19.56   ■"' 

64.6°-' 

18. 1 

10.56 

.04 

2.7 
77.2 

0.98          ^  2.6 
42.43     ^ ,  47.6 

18.80 

.00 

40.8^-^ 

36.51 

.02  I              2.0 

1  77-5 

.01 
19.55 

63.8  "•* 

28.0 

10.57 

.01 

.oS 

'<■■::: 

„  0.65              2.g 

18.82 

.02 
.05 

0.1 

36.53 

.02             2.3 
.05'  75-,., 

.02 

62.8  ••° 
I.I 

Sept.  7-0 

10.65 

71.0 

41.50            41.6 

18.87 

40.8 

36.59 

1  72.8     ^ 

19.62           ^ 

61.7 

17.0 

10.79 

.14 

67.7'-^ 

^     o.io       „      3.1 

41.60       38.5 

18.95 

.08 

0.3 
40.5 

36.69 

.10'  '        2.6 
1  70.2     ^ 

.08 
19.70 

60.3  ••: 

26.9 

11.00 

.2, 

64.3^-* 

0.50  ,        ,  2.9 

42.10      1  35.6 

19.07 

.12 

0.5 
40.0 

36.84 

.15  1  '        2.8 
1  67.4 

19.82      •" 

58.7 '• 

Oct.    6.9 

11.28 

.28 

61.0 '-^ 

0.87             „  2.8 

42.97        32.8 

19.22 

•15 

39.3°-^ 

37.04 

.20      '  ^  2.9 
'  64.5 

0      .16 
19.98 

-    1.8 
56.9 

16.9 

ZI.62 

.3* 

57.7'-' 

1.22                    2.5 
44.19                  30.3 

19.41 

.19 

38.3  '•° 

37-28 

•'*    61.6"^ 

.19 
20.17 

55-0 '•' 

.41 

3-1 

X.55                    2.0 

.23 

1.3 

.29 ,           2.8 

.23 

2.1 

26.9 

12.03 

54-6 

45.74              '     28.3 

19.64 

37.0 

37-57 

58.8     ^ 

20.40 

52.9 

Nov.    5-8 

12.50 

.47 

51.7"' 

47.54"^     26.8 '-5 

19.90 

.26 

35.5    '*: 

37.90 

•33      ^^  ^  2.8 
1    56.0 

I       .27 

20.67 

2.2 
50.7 

15.8 

13.03 

.53 

49.2*-' 

2.01                    0.9 

49.55        25.9 

20.19 

.29 

1.8 
33.7 

38.27 

.37  '              2.6 
'    53.4 

20.98  '^' 

48.4'-' 

25.8 

13.60 

.57 

2.2 

47-0     „ 

^2.14          ^  0.3 

51.69    *   25.6 

20.51 

.32 

2.0 
31.7 

38.68 

.41                2.4 
51.0 

21.31  •" 

46.x  '■' 

Dec.    5-8 

14.21 

.61 

1.8 
45  2 

_     2.18        Z.      0.4 

53.87        26.0 

20.84 

.33 

'  2.1 
29.6 

39.11 

.43                2.0 
49.0 

21.66   •« 

2.2 
43.9 

.61 

1.2 

2.X6                    I.O 

.34 

2.1 

.44              .1.7 

.36 

2.0 

15.7 

14.82 

44.0 

56.03          27.0 

21.18 

27.5 

39-55 

47-3 

22.02 

41.9 

25-7 

15-43 

.61 

0.7, 
43.3       1 

58.08'-°'  28.7 '-^ 

21.51 

.33 

2.1 
25.4 

39-99 

.44      f-     1.2 
,  46.1     „ 

22.37   •" 

1.9 
40.0       ^ 

.59 

0.1 

_  1.88                2.2 

•32 

2.1 

■43                0.8 

.35 

».6 

35.7 

16.02 

43.2       1*59.96            30.9       1 

21.83 

23.3 

40.42 

|45.3 

22.72         " 

38.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 

Jan. 

0.7 

10.7 

20.7 

30.6 

Feb. 

9.6 

19.6 

Mar. 

1.5 

II. 5 

21.5 

31-5 

Apr. 

10.4 

20.4 

30.4 

May 

10.4 

20.3 

30.3 

June 

9-3 

19.2 

2g.i 

July 

9.2 

19.2 

29.1 

Aug. 

8.1 

18. 1 

28.1 

Sept 

.  7.0 

17.0 

27.0 

.Oct. 

6.9 

1 

16.9 

26.9 

Nov 

5-9 

15.8 

i 

25.8 

'Dec 

5.8 

15-7 

25.7 

1 

35.7 

V  Ursae  Majoris. 


Right 
Ascension. 


h      m 
II    13 


37.01 
37-37 
37.70 
38.00 

38.24 

38.44 

38.57 
38.66 
38.69 
38.68 

38.63 
38.54 
38.43 

38.31 
38.17 

38.03 
37-90 
37-77 
37-65 
37-55 

37.47 
37.40 
37.36 
37-34 
37-35 

37-40 
37-48 
37-60 

37.76 
37-97 

38.22 
38.50 
38.83 
39.18 
39-56 

39-95 
40.34 
40.72 


Declina- 
tion 

North. 


0.3 
0.7 


+33  34 
62.9 

61.9 
^     ^0.6 
61.3 

61.2 

61.5 

62.2 
63.2 

64.5  ' 
66.0' 

67.6  ' 

69.2 
70.8  ' 
72.2 

73.5; 
74.6 

75.5, 
76.0 

76.3] 
76.3' 
76.0 


0.9 


0.5 


0.6 


75.4 
74-5 
73.4; 
72.0 

70.3  ' 


6H.5 

66.4 
64.1  ' 
61.7  ' 
59-2  ^ 

56.6 
54.0; 
51.5 
49-1  \ 
46.9' 


0.9 


«-5 


44.9 

43.3  ' 
42.1 


f>  Crater  is. 


Right 
Ascension. 


h  m 

II  14 

8 

49.93  ^ 

50.24  '^ 

50.52  '^ 

50.77  '^ 

5097  '. 


51-13 
51.24 
51-31 
51.34 
51-33 

51.29 

51.23 
51.15 

51.05 
50-95 

50.84 

50.73 
50.63 

50.53 
50.44 

50.36 
50.30 
50.26 
50.23 
50.24 

50.27 

50.34 
50.44 
50.  58 

50.76 

50.98 
51.24 
51.53 
51.85 
52.19 

52.53 
52.87 
53.20 


Declina- 
tion 
South. 


-I417 


19. 1 

2.4 

26.2 

2.2 
28.4 

2.1 


30.5, 
32.3 
33.9; 
35-3  ^ 
364 


37.2 
37.8' 
3H.:; 
38.3, 

3S.2    ^ 


37-9^ 

37.4^ 

'I  36.8' 

36.0 
35.1  , 


34.1 
33-0 
31-9 
30.8 

29.7 

28.8 
28.1 
2-J.Ci 
27.4 
27.6 

28.0 
28.9^ 
30.1  ' 

3..6; 

33-4  ' 


35-5 

37.8; 

40.2    ' 


r  Leon  is. 


Right 
Ascension. 


h      in 
II   23 


18.07 
18.39 
18.68 
18.93 
19.15 

19.32 
19.45 
19.53 
19.57 
19.58 

19-55 
19.50 

19-43 
19.34 
19.25 

19.15 
19.05 
18.96 
18.87 
18.79 

18.72 
18.66 
18.62 
18.60 
18.61 

18.64 
18.70 
18.80 
18.93 
19.10 

19.32 
19.56 
19.84 
20.15 
20.48 

20.82 
21.16 
21.49 


Declina- 
tion 
North. 


+    320 


71.2 
69.2 
67.4 
65.8  ' 
64.4 

63.3 
62.5 
62.0  * 

r" 

61.7 

61.8 
62.1 
62.5 
63.0 
63.5 


Z.8 


1.4 


0.8 


0.5 


0.6 


64.1 

/      0.6 

64.7 
.09     ^  '  a6 

65.3 
.09     /  ^  0.6 

0.6 
0.5 


66.5 

67.0 
67.4  I 

67.7^ 

67.9 

68.0' 


67.9^ 

67.5 

66.9' 

66.1* 

65.0 

63.7  ^ 

62.1 

60.3 

58.3; 

56.2  ' 


54-o^ 
51-9' 
49.8 


X.3 


^  Draconis. 


Right 
Ascension. 


h     m 
II  26 


8 
5.16 
5.91 
6.61 

7-23 
7-75 

8.16 
8.44 
8.60 
8.64 
8.56 

8.37 
8.09 

7-74 
7-33 
6.88 

6.41 
5.93 
5-46 
5.02 
4.62 

4.26 
3-96 
3.72 

3.55 
3.46 

3-46 
3.54 
3-71 
3.98 

4-34 

4.80 
5-34 
5-97 
6.66 

7-40 

8.18 
8.96 
9-73 


Declina- 
tion 
North. 


4-6949 
28.2 


28.4 
29.1 
30.5 
32.3. 


0.7 

1.4 


1.8 


34-5, 
37.1, 
39-9 

_    2 
42.8 

45.6' 

48.3 

50.8  ; 

52.9  ' 
54.6 

55.9, 

56.6 

56.8* 

56.5' 

55.7; 

54.4 

52.6 
50.4' 

47.8; 

44.9 
41.7; 

38.3. 

34-8 
31.2 
275 
23-9 


1.7 


0.8 


1.8 


3.6 


3.6 


20.5 

17-3 
14.5 


2.8 
^■5 


8.6 
'1     7-7 

■|     7.4' 


0.9 


^  Hydrae. 


Right 
Ascension. 


h     ni 
II   28 

s 
33-83 
34.17 
34.48 
34-75 
34-97 


35.15 
35.28 
35-36 
35-40 
35-39 

35.35 
35-29 
35.20 
35.09 
34-97 

34-84 
34.70 
34-56 
34-43 
34-30 

34-19 
34-09 
34.01 

33.95 
33.92 

33.93 
33-98 
34-07 
34.20 

34-38 

34.61 

34-89 
35-20 

35.54 
35-90 

36.27 
36.-64 
37.00 


Declina- 
tion 
South. 


-31  21 
19-3 


21.9 
24.7 
27.6 
30.5 


33.3^ 
36.0 

38.5; 

40.8^ 
42.9 


1.8 


44.7  , 
46.2 

47.4 
48.3 
48.8 


0.9 
0.5 


49-0 

48.9! 
48.4 

47-7' 

46.7 ; 


0.5 


10 

1-5  . 

08 

^^•%.6 

06 

^'•^  1.7 ; 

40.7  ' 

0^ 

1.8 

38.9 

01 

1.7 

37.2      , 

05 

c  »-6 

35-6 

.09 

1.5 

34-1 

'M 

I.I 

.18 

33-°o.s 

32.2 

.2J 

0.5  1 

31.7 

.28 

0.0 

31-7 

.^I 

0.5 

32.2 

.H4 

I.O 

332     • 

.V) 

34.6  '•* ' 

.37 

1.8 

36.4 

.37 

38.6^-' 

.3<) 

..   ,  ^-5 

41.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


I  Mean 
Solar 
Date. 


Jan.  0.7 
10.7 
20.7 
30.6 

Feb.    9-6 

19.6 
Mar.  1.5 
H.5 
21.5 
31.5 

Apr.  10.4 
i  20.4 

30-4 
;  May  10.4 
!  20.3 

50.5 

June    9-3 

19.2 

I  -59-2 

July    9-2 
I 

I  ^9-1 

Aug.    b.i 

I  18.1 

I  28.1 

Sept.  7-« 
17.0 
27.0 

Oct.  6.9 
16.9 

26.9 

Nov.    5-9 

I  15.8 

'  .         25.8 

Dec.    5-8 

25.7 
35.7 


I"  Leon  is. 

t  Ursae  Majoris. 

.i  Leonis. 

>'  Ursae  Majoris. 

RiKht 

Declina- 

RiKh 

t 

Declina- 

RiRh 

t 

Declina- 

RiRht 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

St>u//i. 

North. 

h 

n 

Xorth. 

h 

m 

Sorth. 

h      )n 

h 

a 

0      . 

0       » 

II  32 

—    019 

II    4 

I 

^4816 

II   44 

+  15    4 

II  49 

-54  1 1 

s 
19.89 

31.2 

s 
17.97 

33-0 

s 
27.66 

30-4 

s 
6.00 

i 

31.8 

•  32 

20.21 

2.1 
33-3 

18.41 

•44 

0.7 
32.3 

28.00 

.34 

.«.7-^ 

6.49 

.49  , 

0.7 
31.1 

.29 

20.50     ^ 

2.0 
35.3     , 

18.82 

•41 

0.2 
32.1 

28.31 

.31 

i«5 
27.2 

6.96 

.47 

0.1 
31.0 

-   .26 
20.76 

1.8 
37.1     , 

19.20 

.38 

0.3 
32.4     „ 

28.59 

.28 

'       1.2 
26.0 

7.38 

"^i 

3.-5  "•' 

20.98  *" 

38.7-' 

19.52 

.32 

0.8 
33-2 

28.83 

.24 

0.8 
25-2 

7-74 

.36. 

3^.6  ••' 

.18 

1-3 

.26 

1-3 

.ao 

0.5 

.30 

1-5 

21.16 

40.0 

19.78 

34.5 

29.03 

24.7 

8.04 

34-1  ^ 

.14 
21.30 

I.O 

41.0     , 

19.98 

.20 

36.2  '-' 

29.18 

•*5, 

24.6 

8.27 

.23 

36.0  ^-^ 

.09 

0  o-** 

.13 

a        2.0 

.n 

0.1 

.16 

0      2.a 

21.39 

41.8 

20.11 

38.2 

29.29 

_-  1 

24.7 

8.43 

38.2 

.05 

0.5 

.07 

2.1 

.06  ' 

0.5 

.08 

<  2*4 

21.44 

42.3 

20.18 

40.3 

29.35 

25.2 

8.51 

' 

40.6 

^    .02 

^  0.3 

.01 

^  2.3 

.02 

„  0.6 

.02  ' 

2.5 

21.46 

42.6 

20.19 

42.6 

29.37 

25.8  « 

^^•53 

43.1 

.02 

0.1 

.05 

2.3 

.01 

0.8 

.05 

2.4 

21.44 

42.7 

20.14 

44.9 

29.  J6 

26.6 

8.48 

45.5 

.05 

.  0.1 

.09 

2.1 

.04 

0.8 

.11 

2.4 

21.39      ^ 

42.6 

20.05 

47.0 

29.32 

27.4 

8.37 

47-9     , 

.06 

0.3 

•13 

2.0 

.06 

J.o 

•15 

2.2 

21.33        ^ 

42.3 

19.92 

49.0        , 

29.26 

28.4 

8.22 

50.1 

.oS 

0.4 

.16 

0   I.^ 

.08 

0.9 

.18 

1.9 

21.25 

41.9 

19.76 

50.8 

29.18 

29.3 

8.04 

52.0 

21.16  -^ 

0.4 
41.5 

19. 5« 

.18 

5^.-^  '■' 

29.09 

.09 

0.9 

30.2 

7.83 

.21 

53.5  ••' 

.09 

0.5 

.19 

I.l 

.10 

0.9 

-23 

I.I 

21.07 

41.0 

19-39 

53.3 

28.99 

31. 1 

7.60 

54.6 

.10 

0.6 

.20 

0.7 

.10 

,,  0.7 

.24 

0.7 

20.97 

40.4 

19.19 

54.0 

28.89 

31.8  \ 

7.36 

55-3 

.10 

.,  «•'' 

.19 

0.3 

.10 

0.6 

.23 

^  0-3 

-20.^17 

39-8 

19.00 

54-3 

28.79 

32.4 

7.13 

55.6 

.0.78  •"' 

0.7 
39-1     , 

18.S1 

.19 

0.1 
54-2     , 

28.69 

.10 

0-5 
32.9 

6.90 

•23 

0.2 
55-4     , 

20.70 

0.6 
3H0     , 

18.64 

-17 

^  _  0.6 
53.6 

28.60 

.09 

0.3 
33.2 

6.68 

.22 

0.6 
54.8 

.o< 

0.6 

•15 

1.0 

.08 

0.1 

.19 

I.I 

20.62 

37-9 

18.49 

52.6 

28.52 

3^-3 

6.49 

53.7 

^    .06 

o.s 

•  13 

X'3 

.07 

0.0 

•17 

1-5 

20.56 

37-4 

18.36 

51.3 

28.45 

33.3 

6.32 

52.2 

.04 
20.52 

1      ^"'■? 
36.9 

18.25 

.11 

49.6 

28.39 

.06 

0.2 
33-1 

6.18 

.14 

1.8 
50.4 

.03 
20.49 

y>.5°-* 

18.18 

.07 

47.6 

28.35 

.04 

0.4 
3^.7     , 

6.07 

.11 

48..'- 

.    .01 

0-2 

.04 

2-3 

.01 

0.6 

.0^) 

^   2.6 

20.4b 

3^>-3 

18.14 

45-3     ^ 

28.34 

^^•^         K 

6.01 

^"^'^  .  H 

.02 

0.1 

.00 

2.6 

.01 

0.8 

.02 

2.8 

20.50 

V').2 

18.14 

42.7    „ 

28.35 

31.3 

5-99 

4^.8 

■05 
20-55 

36.3- 

18.19 

.05 

2.8 

39-9 

28.39 

.04 

T.I 
30.2 

6.02 

•  0^ 

39-7'-' 

20.64    -^^ 

36.7°-: 

18.28 

.ex; 

36.9^-° 

28.46 

.07 

28.9"^ 

6.10 

.0« 

36.5'-^ 

•  13 
20.77 

0.6 

37.3 

18.42 

.14 

33.H'- 

28.58 

.12 

27.4^-^ 

6.24 

14 

33-'-^ 

.If) 
20.93 

3S.a°-« 

18.62 

.20 

30.7'-' 

28.73 

.15 

25.7^-^ 

6.44 

.20 

29.8  '■' 

.20 

I.I 

.25 

3.2 

.20 

2.0 

.27 

3-3 

21.13 

39-3 

18.87 

27-5 

28.93 

23.7, 

6.71 

26.5 

.24 

1.4 

■3" 

3-1 

.2J 

r  ^-^ 

•  32 

3-3 

^'•37       ' 

40.7 

19.17 

24.4 

29.16 

21.6 

7-03 

23.2 

.2S 

1-7 

•35 

3.0 

•27 

2.2 

.37 

^.i 

21.65 

42.4 

19-52 

21.4 

29-43 

19.4 

7.40 

20.1 

^1-95 

44.3 '•' 

19.92 

.40 

.       2.7 

18.7 

29.74 

■31 

2.3 
I7.I 

7.83 

.43 

2.8 
17.3 

22.28    ''' 

40.4'- 

20.35 

.43 

16.3^-^ 

30.07 

■  33 

M-H      • 

8.30 

.47 

'^K\ 

.VI 

2.1 

.45 

2.0 

.>♦ 

2.2 

.49 

2.0 

22.62 

48.5 

20.80 

14-3     , 

30.41 

12.6 

8.79 

12.8 

.-     -M 

2.2 

.46 

i.(; 

.35 

2.2 

.51 

1-5 

22.96-      ^ 

5^^- 7 

21.26 

12.7 

30.76 

10.4 

9.30 

II-3 

^.W9   •" 

2.2 
52.9 

21.71 

-45 

11.6"' 

51.10 

•34 

S.5  '•" 

9.80 

.so 

1.0 
10.3 

~  Virgin  is. 


Ri^ht  Derliiia- 

Ascension.  tion 


h      in 
II    56 


5.01 
5-34 
5.65 
5.93 
6.17 

6.37 

6.53 
6.65 
:6.72 
6.76 

6.77 
6.74 
6.70 
6.63 
6.55 

6.47 

6.38 
6.28 
6.18 
6.09 

6.01 

5-93 
5.87 
5.82 
5.80 

5.80 
5.83 
5.89 

5-99 
6.13 

6.32 

6-54 
6.80 
7.09 
7.41 

7-75 
8.09 

8.43 


+  7    6' 

60.4 

-«         2.0 

5^-^    ... 
56.6 

55-1      - 
53.8"-^ 


.16 
.12 

.07 
.04 
.01 

.03 
.04 
.07 
.08 
.08 


.09 

.o« 

.08 
.06 
.05 

.02 
.00 

.03 
.06 
.10 

•14 
.19 


52.9 

52-3 

51.9^ 
51.8; 
52.0 


52.4 
52.9  \ 

53.5 

r 
54.2^ 

54-9  ' 

r 

55.6 
56.3 

56.9  ^ 
57-5' 

58.0 
( 

58.4 

58.7^ 

58.S 

58...^ 

58.6' 

( 

58.2^ 

57-^^ ' 
56.8  ' 

55.8; 
54.5  ' 


.26 

.29 
.32 
•34 

.34 
•34 


0.6 


52.9  ^  ^  I 

5I.I 

1.9 

^^•^ ... 

42.6 

3.2  ; 
40.4 

38.3  ^-^ 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

"  Virginis. 

t 

Corvi. 

4  Draconis  (H.). 

/ 

Corvi. 

1  Canum  Venat. 

Mean 
1       Solar 
j       Date. 



-- 

- 

- 

— 

' 

Ri«lit 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Righ 

t 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion       1 



h 

m 

A'orf/t. 

South. 

h      in 

North, 

h 

in 

South. 

0      . 

h 

,      North. 

h 

m 

0      . 

ni 

0      • 

12 

0 

-h  9U 

12 

5 

-22     6 

12      7 

-.78    6 

12  II 

-17    2 

12     II 

-41   9 

Jan.    0.7 

36^84 

•33 

59-4  2  0 

s 
28.83 

.34 

^^•'24 

s 
^°-74  1.21 

'♦•♦•^  0.2 

s 
9.70 

.34 

"•S.3 

23.7 

s 
36.73 

^'■' .., 

10.7 

37-17 

57.4 

29.17 

59.5      ' 

61.95       ^ 

44.4 

10.04 

37.14 

•41 

^9-9    .  1 

20.7 

37-48 

.31 

1-7 
55-7 

29.49 

.32 

61.9"^ 

1. 16 
63.11 

0.5 
44.9 

10.35 

.31 

26.1"^ 

37-53 

.39 

a8  ' 
29.1 

30-7 

37-77 

.29 

1.4 
54.3 

29-78 

.29 

64.4^-^ 

64.18'-^^" 

46.0 

10.64 

.29 

28.4-^ 

37.89 

•36 

2«.8  °-^ 

Feb.    9-6 

38.01 

.24 

1.2 

53.1 

30.03 

.25 

66.9"^ 

65.12"^^ 

^  1.6 
47.6 

10.90 

.26 

30.7"^ 

38.21 

.32 

0.3 

29.1   ' 

.21 

0.9 

.21 

2.4 

0.79 

2.1 

.21 

2.1 

.27 

0.8 

1           19-6 

38.22 

52.2 

30.24 

69.3 

65.91      ^ 

49.7      ^ 

II. II 

32.8 

38.48 

29.9 

.»7 

0.5 

.X7 

2.2 

0.61 

2.6 

.17 

«  2.0 

.22 

1.2 

Mar.    1.6 

38.39 

51.7 

30.41 

71.5 

66.52 

52-3     „ 

11.28 

34-8     „ 

38.70 

3I.I 

.12 

0.2 

.12 

2.0 

0.4  J 

2.8 

.13 

^  1.8 

.l6 

^  1.5 

11.5 

38.51 

51.5 

30.53 

73.5 

66.93     ' 

55.1 

II. 41 

36.6 

38.86 

32-6  .  « 

21.5 

38.59 

.08 

^  0.1 
51.6 

30.62 

.09 

75.4^-: 

0.21 
67.14 

58.1  "^ 

11.50 

.09 

38.Z  '•= 

38.96 

.10 

1.8 
34-4 

!           31-5 

38.63 

.04 

0.3 
51.9 

30.66 

.04 

1.6 
77.0 

O.OI 

67.15 

61.2^-' 

11.55 

.05 

39.4'" 

39.01 

.05 

2.0 
30.4 

.01 

0.4 

.01 

1.4 

0.19 

2.9 

.02 

I.I 

.00 

2.1 

,  Apr.  10.5 

38.64 

.02 

5^-^.6 

30.67 

.02 

78^.. 

66.96 

^^  ^    0.36 

64.1 

J\       2.8 

11.57 

.01 

^°-5;« 

39.01 

.04 

''1- 

j           20.4 

38.62 

52.9      „ 

30.65 

79.5 

66.60 

66.9 

11.56 

41-3  , 

38.97 

40.6 

30.4 

38.57 

.05 

0.8 
53-7 

30.61 

■°*    80.3°-" 

66.08°-^^ 

69.4'-' 

11.52 

.04 

0.6 
41.9 

38.90 

.07 

2.0 
42.6        , 

May  10.4 

38.51 

.06 
.08 

0.7 
54-^.8 

30.54 

•"^    80.9°-' 

.08                    0.4 

0.64 
65-44 

0.75 

2.1 

11.47 

.05 

.08 

0.4 

^^•3  0.2 

38.79 

.11 
.13 

1.8 
^1*^  X.6 

20.4 

38-44 

1 

55-2     ^ 

30.46 

81.3 

64.69  1 

73.1 

11.39 

42.5 

38.66 

46.0       ; 

.aS 

o.S 

.09  ;         0.2 

0.82 

1.2 

.08 

0.0 

■14 

1.4 

30.3 

38.35 

56.0 

30.37 

81.5 

63-87  ,, 

74-3     - 

II. 31 

42.5 

38.52 

47.4 

.10 

0.7 

.10 

0.1 

0.86 

0.6 

.10 

0.2 

.»5 

1.0 

June   9-3 

38.25 

56.7 

30.27 

81.4 

^•i-°^         uu 

74.9 

11.21 

42.3 

38.37 

48.4    ^ 

.09 

0.7 

.11 

r.                   0.4 

0.88 

0.0 

.10 

0.4 

.16 

0.6 

'           19-3 

38.76 

57-4     ' 

30.16 

81.0 

^^•^3     „„ 

74.9 

II. II 

4'.9     ' 

38.21 

49.0 

.10 

^     0.6 

.12 

0.5 

0.88 

0.5 

.10 

0.6 

.16 

0.3 

1           29.2 

38.06 

58.0 

30.04 

80.5             ^ 

61.25     „ 

74.4 

11. 01 

41.3 

38.05 

49.3 

1 

.09 

«     0.4 

.11 

,,     '5.7 

0.84 

I.O 

.11 

^  0.7 

.16 

0.1 

,  July    9.2 

37-97 

58.4 

29.93 

79.8 

60.41 

73.4      , 

10.90 

40.6 

37.89 

49.2 

.09 

0.4 

.11 

0.9 

0.79 

1.6 

.10 

0.8 

.14 

0.5  , 

19.2 

37.88 

58.8 

29.82 

78.9 

59.62 

71.8 

10.80 

39.8 

37.75 

48.7    „  ' 

.08 

G.2 

.10  ■      _  I.I 

0.72  ■  ^     „  2.0 

.10 

0.9 

.13 

0.8 

29.2 

37.80 

59.0 

29.72 

77.8     ^      ^ 

58.90  ;  1 69.8 

10.70 

38.9 

37.62 

47-9 

Aug     8.1 

37.73 

.07 

0.0 

59-0 

29.63 

.09 

76.7      ^'^ 

0.63       2.5 
58.27     1 67.3 

10.62 

.08 

1.0 
37-9 

37.50 

.12 

46.7- 

,           18.1 

37.68 

.05 

58.9°" 

29.56 

.07 

75.4-' 

0.52  ,    2.9 

57-75         1  64.4 

10.55 

.07 

1.0 
36.9 

37.41 

.09 

1.6 
45.1 

28.1 

37.65 

.03 

58.6°-^ 

29.51 

.05 

1.2 
74.2 

0.40 
57-35       , 

61.2  '-' 

10.50 

.05 

1.0 
35.9 

37.34 

.07 

1.9 
43.2 

1 

.00 

0.5 

.02 

1.2 

0.28 

3.5 

.02 

0.9 

.03 

2.2  , 

'Sept.  7-1 

37.65 

58.1 

29.49 

73.0 

57.07 

57.7      , 

10.48 

«^5-o     ^ 

37.31 

41.0 

.03 

0.7 

.02 

I.l 

0.13 

3.6 

.01 

0.8 

.00        „  .  2.4     I 

17.0 

37.68 

57-4 

29.51 

71.9 

56.94 

54.1      .. 

10.49 

34-2     ^ 

37.31 

3».t>     ,  ' 

27.0 

37-74 

.06 

0.9 
56.5 

29.56 

.05 

0.9 
71.0 

0.02  \           3.0 
56.96            50.3 

10.53 

.04 

^  0.6 
33-6 

37-36 

.05 

35.9^-^ 

Oct.    7-0 

37.83 

.09 

1.2 

55.3 

29.65 

.09 

0.7 
70.3 

0.18 
57.14 

46.4^-^ 

10.62 

.09 

0.4 

37.45 

.09 

33- n 

16.9 

37.97 

.14 

53.9^" 

29.79 

.14 

0.4 
69.9 

57.48°-^* 

42.5^-^ 

10.75 

.13 

0.2 

33-0 

37.59 

.14 

3.0 
30.0 

.18 

1.7 

.18 

O.I 

0.51 

3.7 

.17 

0.2 

.19                 3.1     1 

26.9 

38.15 

52.2     ^. 

29.97 

69.8 

57-09     ,, 

38.8 

10.92 

33.2     ^ 

37.78 

26.9 

.22 

1.8 

.23 

0.3 

0  .-     o-^^ 

3.5 

.22 

0.6 

'24 

0  3.1 

Nov.    5-9 

38.37 

50.4 

30.20 

70.1 

58-^5      ^ 

35-3 

II.  14 

33.8 

38.02 

23.8 

15.9 

38.62 

.25 

^'<: 

30.47 

.27 

70.8- 

^  0.81 

2.8 
29.2 

11.40 

.26 

0.9 
J4-7  ,  , 

38.31 

.29 

3.1 
20.7 

25.8 

38.91 

.29 

_   2.2 
46.1 

30.78 

•31 

I.I 
71.9 

60.41 

11.70 

.30 

1.2 
35.9        . 

38.65 

•34 

17.8^-^ 

.32 

2.2 

.33 

1.4 

1.06 

^  0  2.4 

.32 

1.6 

.37 

2.7 

Dec.    5.8 

39.23 

43-9 

31. II 

73-3     , 

61.47 

26.8 

12.02 

37-5     ^ 

39.02 

'5-1, 

.34 

2.^ 

.35 

1.8 

I-I5 

i.g 

.34 

1.8 

.40 

2.4 

15.8 

39.57 

41.6 

31.46 

75-1 

62.62 

24.9 

12.36 

39-3 

39.42 

12.7 

.34 

2.2 

.36 

2.0 

,      1.20 

1.2 

•35 

2.1 

.41 

2.0 

25.8 

39-91 

39-4 

3i.''^2 

77.1 

63.82 

23-7 

12.71 

41.4 

39.83 

10.7 

•34 

2.1 

.35 

2.3 

1. 21 

0.7 

.35 

2.3 

.42 

1.6 

35-7 

40.25 

37.3 

32.17 

79.4 

65-03 

23.0 

13.06 

43-7 

40.25 

9.1 

—               ■  —  -  _ 



—  •      -    - 

1  _            _      ■                         1     _   . 

-     -- 

--     ■ 

^    _ —    ■--      — 
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Jan. 


P  Chamaeleontis. 


-7848 


Dec. 


63.58 
64.57 
65.42 

66.12 
66.65 
67.01 
67.20 
67.22 

67.07 


0.99 
0.85 


0.53 
0.36 


65-74 
65.05 

64.26 

63.38' 

62.44 

61.47 

60.49 


0.69 


0.94 
0.97 
0.98 


59-53  , 
58.62 

57.78 
57-05 
56.46 

56.03  ^ 
55-78  ^ 
55.74] 
5591 
56.29 

56.87  ^ 
57-65  ' 
58.59 
59.67 
60.85 

62.09 
63.34 
64.57 


0.84 


0.59 
0.43 


0.25 


0.38 
0.58 


1.08 


i.*3 


23.6 
26.4 
29.6 

33.1. 
36.8; 
40.6' 
44-5- 
48-3" 


3-5 


52.0 

55.5 
58.8- 

61.7; 
64.2 

66.2 
67.8 
68.9' 


3.5 


2.9 


1.6 


0.6 


rj  Virginis. 


RiKht 

Ascension. 

h     1 

n 

12   I 

5 

s 

17,29 

17.62 

.33 

'^l 

17.93 

>aQ 

18.22 

.as 

18.47 

.22 

18.69 

.x8 

18.87 

-M 

19.00 

.09 
.06 

19.09 

19.15 

.02 

19.17 

.00 

19.17 

.03 

X9.14 

.05 

19.09 

.06 

19.03 

.08 

Declina- 
tion 
South. 


68.7  18.49 


67.6 
66.0  ' 

63.9' 
61.4 

58.7 

55.8 
52.8 

49.9 
47-1 

44-6 

42.5! 

40.8 

39-7. 
39.2 


a.  3 

2.7 


1.7 


0.3 


39.3^ 

40.1 

41.6 


18.95 
18.86 
18.77 
18,68 
18.58 


18.41 

18.33 
18.27 
18.23 

18.21 
18.22 
18.26 

18.34 
18.46 

18.63 
18.84 
19.08 
19.36 
19.67 


20.35 
20.68 


"•7, 
57.9^ 

59.9^ 
61.7 

63.3^ 


64.7 
65.7 
66.5 
67.0 ' 
67.3 

67.4 
67.3 
67.0 
66.6 
66.1 


0.8 


0.3 


65.6 
65.0 

64-4 
63.8 
63.2 

62.7 

62.2 

61.8' 

61.5 

61.3' 

61.2 

61.4 

61.8* 

62.4 

63.3; 

64.4 
65.8 

67.5 
69.4  ' 

71.5' 


73.6 

75.8; 

78.0 


n*  Cnicis. 


Right 
Ascension. 


h     m 
12  21 

8 

33-79 
34-36 
34-90 
35.39 
35-82 


1.7 


36.18 

36-47 
36.68 
36.82 
36.88 

36.88 
36.81 
36.68 

36.51 
36.28 

36.02 
35.72 
35.40 
35.06 

34.71 

34.37 
34.04 
33.74 
33.47 
33.26 

33.10 
33.02 

33-03 
33.12 
33-30 

33-57 
33.93 
34.37 
34-88 
35-43 

36.02 
36.62 
37.21 


Decliiift- 
tion 
South. 


-6235 

2.0 
40.4 


42.8 
45-6 
48.8 


52.2 
55-7 
59-3 
62.8 
66.3 


3-3 


1.6 


2.8 
'2.4 


1-7 


•9 


,0.7 


0.7 


82.9 
81.7; 
80.1 
78.2 
75-9  \ 


1.9 


rJ«  Corvi. 


Right 
Ascension. 


h     m 
12  25 


11.43 
11.77 
12.09 

12.39 
12.65 

12.88 
13.06 
13.21 
13-31 
13-38 

13.42 
13.42 
13.40 

13-35 
13.29 

13.22 
13.13 
13.03 
12.93 
12.83 

12.72 
12.62 

12.53 
12.45 
12.39 


12.36 

12.35 

68.,  '■' 
65-5 

12.38 
12.45 

63.1  "•* 
2.1 

12.57 

61.0 

12.73 

59.3;-; 

12.94 

58.1  '•' 
0.7 

57-^.o 
57-4  „.3 

13.19 
13.47 
13.79 

57-9,,, 

14.12 

60.6 

14.47 

14.82 

Declina- 
tion 
South. 


—  16    O 


42.1 

44-4, 
46.7  ; 
49.0; 
51-2  ' 


53.3, 
55.2 
56-9* 
58.4 
59.6  I 

60.6 
61.4 
62.0 
62.4 
62.6* 


2.3 


1-5 


62.( 
62.. 
62.( 

61. 

60.9 

{ 
60.2 

59.3' 

58.4" 

< 

57.5 
56.6 


0.5 


0.9 


55.8 

55.1; 
54.5, 
54.2^ 

54.1 


/'?Canum  Venat. 


.54^3 

54.9 

-as 

55.8 

57.0 

.3a 

58.6 

•33 

60.4 

•35 

62.4 

•35 

64.6 

Right 
Ascension. 


li     m 
12  29 


+4150 


27.72 
28.13 

28.53 
28.90 
29.23 

29.52 
29.76 
29.94 
30.07 
30.14 

30.16 
30.14 
30.08 
29.98 
29.86 

29.72 

29.57 
29.41 
29.24 
29.07 

28.91 
28.76 
28.63 
28.51 
28.42 

28.36 

28.34 
28.36 
28.42 
28.53 

28.70 
28.92 
29.19 
29.51 
29.86 

30.25 
30.66 
31.08 


Declina- 
tion 
North. 


37-9 

36.5^ 

35.6* 

35.a^ 
35.3 

36.0 

37.1  ' 
38.6 
40.4 
42.5 


44.7, 

46.9 

49.0; 

51.0; 

52.7 


1.4 


0.7 


1-5 


1.5 


54.2, 

56.2 
56.6  I 
56.7' 

56.3 

55-6^ 

54.5, 

53.0^ 

51.2 


0.4 


a.2| 


49.0 
46.6 

43.9 
41.0 

37.9; 


2.4 
«-7 


2.9  I 


34.8 

31.6; 

28.4 

25-3; 
22.5; 


3.1 


«-5 


17.8 
16. 1 


1.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.7 
10.7 
20.7 
30.7 

Feb.   9-6 

19.6 
Mar.  1.6 
11.6 
21.5 
I  31-5 

I  Apr.  10.5 
I  20-4 

30-4 
j  May  10.4 
'  20.4 

30.3 
June  9*3 
19-3 
29.3 
July    9-2 

19.2 
29.2 
Aug.  8.1 
18.1 
28.1 

Sept.  7-1 
I  ^7'^ 

I  27.0 

I  Oct.  7-0 
17.0 

26.9 
Nov.  5-9 
15.9 
25.8 
Dec.    5-8 

15.8 
25.8 
35.7 


I 


K  Draconis. 


Right      j  Declina- 
AacenaiOD.         tion 


h    m 
12  29 

38*85 
39-63 
40-39 
41. zo 

41.74 


1+70 


16 


42.29 
42.74 
43.07 

43.28 
43-36 

43.33 
43.19 
42.96 
42.64 
42.25 

41.81 

41-34 
40.84 

40.34 
39-84 

39.37 
38.93 

38.53 
38.19 

37-91 

37-70 
37-57 
37-54 
37.60 
37.76 

38.03 
38.41 
38.88 

39.^5 
40.10 

40.82 
41.58 
42.36 


.45  I 
.33 
.21! 
.08 

.03! 

.23 

•3., 

.39 

I 

.50' 
.50' 
.30! 
.47 
I 

•44 
.40 
.34 

.28 


49.2 

48.5 
48.4 

48-9 
50.1 

51.8^ 
54.0, 
56.6' 

59.4' 
62.4 


65.3, 

68.2 

70.8' 

73-1  [ 
75.0^ 

76.5 

77-5 
78.0 
78.0 
77-4, 

76.3 

74.7; 
72.6 
70.1 
67.3' 


2.9 


0.5 


0.6 


64.1 
60.6  • 
57.0 
53-2 
49.4 


.3-6 
3.8 
3.8 
3.8 


•4  . 


3.7 
I 
3.5 


,  2.8 
*  2.3 


30.2 
28.5 
27.3 


f-f  Corvi. 


Right         Declina- 
Aacension.        tion 
SautA. 


1229     j-2253 


38.40 

38.75 
39.08 

39-39 
39.66 

39-90 
40.09 
40.24 
40.35 
40.43 

40.47 
40.47 

40.45 
40.41 

40.35 

40.27 
40.17 
40.07 
39.96 
39.85 

39.73 
39.62 

39.51 
39.42 
39.35 

39.31 
39.30 
39-32 
39-39 
39.51 

39.67 
39.88 
40.14 

40-43 
40.75 

41.10 
41.46 
41.82 


44.7. 
46.9 

49.3; 
51.7, 
54-1 

56.5. 

58.7; 
60.8' 


a.4 


...  ,  ^        1.9 

62.7 
.OS  1.6 

64.3 
.04  1.4 

I   65.7 
.00     ^  '   1.2 

66.9 
.02      ^  I.O 

;  67.9 

•°^  I  68.6  "7 

•°',69.i"^ 
.08      -*     0.2 


693 

69.4^ 

69.2 

68.8* 
68.2 


0.6 


67.4 
66.5 
65.4 
64.3 
63.1 


62.0 

60.9 

0.9 
60.0 

0.8 

,6  I  58-7  „. 


.21  ' 

.29, 
.32 
.35  j 

.36 

.36  1 


58.5^ 
58.7^ 

59.2' 

60.1 

61.4 


.  0.5 
0.9 


63.0 
64.9 
67.1 


}'  Virginis  (mean).  31  Comae  Berenices. 


Right      ,  Dttclina- 
AacenaioQ.         tion 
I     SautA. 


b     m 
1237 


5.09 
5.42 

5.74 
6.04 
6.30 


-    057 

16.9 
19.0 
21. 1 
22.9 
24.6 


6.53  26.0 

^  •'*'    .20  i.i 

6.73  I   27.1 

6.88    •'^!  28.0°-^ 

•"I  28.6"' 

.08  I  ^      0.3 

I  28.9 

.04  o.  I 


7.00 
7.08 


7.12 
7.14 
7-13 
7.09 
7.04 

6.98 
6.90 
6.81 
6.72 
6.62 

6.52 
6.43 
6.34 
6.26 
6.20 

6.16 
6.15 
6.17 
6.23 
6.33 

6.47 
6.66 
6.89 
7-15 
7-45 

7.77 

8.11 
8.44 


I  29.0 
.02  0.1 

I  28.9 
.01  0.2 

'  28.7 

I  28.3 

27.8 
.06  0.5 

.08  0.6 

I  26.7 
.09  -         0.6 

26.1 
.09  0.6 


24.4^ 
23-9 
23-5 
23.1; 

22.9 


0.4 


22.9 

23.0 
.02   I  ( 

23-9  ^ 
247. 


25.8, 

27.2 
28.8' 
30.6 
32.6   ' 

34.8 
37.0; 

39-2  ' 


Right      ,  Declina- 
AscenaioD.  I      tion 
I    North. 


h     m 
1247 


+28     I 


18.11 
18.48 
18.83 
19.17 
19.47 

19.74 
19.96 
20.14 
20.28 
20.37 

20.42 
20.43 
20.42 
20.37 
20.30 

20.21 
20.10 

19.99 
19.87 

19.75 

19.62 
19.50 

19.39 
19.29 
19.20 

19.14 
19.  II 
19.12 
19.16 
19.25 

19.39 
19-57 
19.80 
20.07 
20.38 

20.72 
21.08 
21.45 


.37! 
.35 

.3.1 
.30 
.J71 

.»i 

:;? 

.09, 

.05 


43-4, 
4:.5, 

40.0 

39.0' 

38.5, 

38.4 
38.8   ; 

39-5 
40.6 
42.0 


0.5 


0.7 


1-5 


.05 


''-'  :.7 

1 48.5 
07  '         1.5 

50.0 
09,  1.4 


1  52.6 


53.6 

54-3 

54.6 


54.7^ 

1  54.5  ^ 
i  54.0^ 

I  53.2  ^ 

I  52.0 


I  50.6 

^148.9; 

46.9 

44-7; 

42.2 


2.7 


39.5 


36.8 
34.0 
31.1 

28.3 


2.8 

2.9 


2,6 


25-7  . 
23.3  ' 


32»Camelop.  (H.). 


Right 
Ascension. 


h    m 
12  48 

8 
28.64 

30.86'-" 
^  2.2C 

33-o6 

•*    ^  a.ic 
35- 16 
*^*^       1.01 

37-09 

38.78 
40.18 

41.23 
41.91 
42.21 

42.13 
41.67 

40.88 


Declina- 
tion 
North. 


+8353 


1.69 


1.40 
1.05 
0.68 
0.30 
0.08 


52.3 
51.7 
51-7 
52.4 

53-7 


0.6 


0.7 


55-5. 
57-8; 
60.5 

63.5: 
66.6  • 


2.7 


0.46  I 
0.79  I 


36.87 
35.16 


1.71 
1.81 


69.7 
72.6 

75.4; 
77.8; 
79.8^ 

81.3^ 
82.3 


2.9 


33.35  I   82.8 

^^  ^^  1.86  I   „         < 
31.49 
29.63 

27.82 
26.11 

24.53 
23.11 
21.90 


1.86 
X.81 


1.58 
1.42 


0.98 


20.92 
20.20 

19.75  ^ 
19.61  ' 

19.78  ' 


0.72 ; 
0.45  I 


82.7 

82.0* 

1 

80.8 
79.1 
76.9 
74-3 
71-3 

67.9 

64.3 
60.5 
56.6 
52.7 


1.7 

2.2 
2.6 
3.0 
3-4 

3.6 
3.8 
3-9 
3.9 
3.9 


20.27 
21.08* 


23.63 
25-31 


1.68 


48.8 

45.1 
41.6 

38.4" 
35.6; 


3.5 


27.22      I  33.4 

2.07 1  1.7 

29.29  31.7 

_  2.17         ^  I.I 

31.46       I  30.6 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

APPARENT  PLACES  FOR  THE  UPPER 

1 

TRANSIT  AT 

WASHINGTON. 

u  Canum  Venat. 

(^  Muscae. 

f 

Virginis. 

H 

Vifg 

;inis. 

20  Canum  Venal. 

Mean 

Solar 

Date. 

Right         Declina- 

Right         Declina- 

Right 

Declina- 

Right 

Declina- 

Right        Declina-    1 

Ascension.         tion 

Ascension.         tion 

Ascension. 

tion 

Ascension 

tion 

Ascension.  '       lion         | 

1 

h 

North. 
m               " 

h 

South. 

h 

m 

Xorth. 

h 

lit 

Sott/h. 

0       1 

i     Xoff/i. 

1 
1 

h 

m     i        -      '     ' 

1 
1 

12  5 

I     -^3«47 

12    56     -71     3 

12  57 

-fll  26 

13 

5 

-53 

13     ^ 

^3  ■-h4i    2  . 

1 
Jan.     0.8 

48.39 

'  66.6 

s 
1.59 

K«     ^5.1 

s 
40.83 

33-3, 

s 
16.19 

26.2 

s 
29.66 

37.0  ^  ^ 

10.7 

48.79 

.40              1.7 
64.9 

2.39 

•^°     26.4^-^ 

41.17 

•34 

2.1 
31^2     „ 

16.53 

•34 

2.1 
28.3 

30.07 

.41           1.9 

1   35-1 

20.7 

49.18 

•''  63.7'-' 

3.16 

'''     28.3"' 

41.50 

.33 

1.8 

29-4        r 

16.86 

.33 

2.1 

30.4 

30.47 

.40            1.4  ; 
33^7        1 

30.7 

49-55 

•"  63.0°-^ 

3.89 

'Z  30.7^-: 

41.81 

.31 

.7.8'-^" 

17.17 

.31 

2.0 
32.4 

30.86 

.39             ^•'^  ' 

r      32-9  „  , 

Vv.h.    9.7 

49.89 

•"  62.8  "•' 

4-55 

.66                 2.iS 
.,      33.5 

42.09 

.28 

26.6  '•' 

17.46 

.29 

34-  't 

31-22 

,x6                 0.2  1 

32-7  „  , 

.30             0.4 

•57                3.1 

.25 

0.9 

•25 

1.6 

.32                o-i 

19.6 

50.19 

63.2 

5.12 

K         ^^-^ 

42^34 

25.7 

17.71 

35-7 

31.54 

'  33.0   ^ 

Mar.    1.6 

50.44 

"^     64.1"'' 

5.60 

"'        40.0^-^ 

42.56 

.22 

0.5 
25.2 

17-93 

.22 

37..  '" 

31.81 

•''  33.8:- 

11.6 

50.64 

.iO       ,            1.2 
65.3 

5-99 

'2!    ^3-5^-^ 

42.74 

.1^ 

0.2 
25.0 

18.11 

.18 

38..-- 

32.04 

1     35-0    • 

21.5 

50-79 

•■'       67.0-^ 

6.28 

.29      ^     3.7 
V     47-2     ^ 

42.88 

.14 

0.1 
25.1 

18.25 

.14 

0.8 
39.0 

32.22 

.18       ^      1.7 
36.7 

31-5 

50.89 

•■°    68.9*-' 

6.46 

50.8 

42.98 

.10 

0.4 

25-5 

18.36 

.11 

39.5 

32^35 

.13              2.0 
1     38-7 

.05              a.0 

.09                           3.6 

.06 

0.7 

.08 

0.4 

.08                     2.1 

Apr.  10.5 

50.94 

1  70.9 

6.55 

54-4 

43-04 

26.2 

18.44 

39-9 

3^.43 

40.8 

.01  '             2.1 

•01             „  3'4 

.03 

0.8 

.04 

0.1 

.03                      2.2 

20.5 

50-95 

73-0 

6.54 

57-8 

43^07 

27.0 

18.48 

40.0 

32.46 

43-0 

.03             2. 1 

.10       '      3.3 

.00 

0.9 

.02 

0.0 

.01                      2.3 

30.4 

50.92 

75-1 

6.44 

61.1 

43-07 

27.9 

18.50 

40.0 

32.45 

,     45.3 

May  10.4 
20.4 

50.85 
50.76 

.07             2.1 
77-2 

79.0 

6.26 
6.00 

.18             3.0 

66.7 

43^o'5 
43.01 

.02 

.04 

28.9  '"' 
1.0 
29.9 

18.49 
18.46 

.01 
•03 

39.8°-' 
39.3 -^ 

32.40 
32.32 

.05  1                   2.2 

49-6     ^ 

.11                  1.6 

.34                 2-3 

.06 

1.0 

•04 

0.4 

,101                  I.s 

30.4 

50.65 

80.6 

5.66 

69.0 

42.95 

30.9 

18.42 

39-1 

32.22 

51.4 

June    9-3 

50.52 

"^      82.0"^ 

5.26 

•^"  70.8 '•' 

42.88 

.07 

1.0 
31-9     , 

18.35 

.07 

38.6°-' 

32.09 

•'^     5^.9'' ■ 

193 

50.37 

83-0      ^ 

4.81 

•"  7-^'-: 

42.79 

.09 

O.S 

32.7 

18.28 

.07 

3S.i°-' 

31.94 

"I     '"••^ 

•15      c     ^  o-<^ 

.49               o.« 

.09 

0.; 

.09 

^  o«5 

.16                             0.9 

29.3 

50.22 

;  83.6 

4-32 

73.0 

42.70 

33.4   , 

18.19 

37-6     I 

31.78 

55.0 

.16  „     0.3 

.52              0.4 

.10 

0.6 

.10 

0.6 

.17                             0.4 

July    9-2 

50.06 

,  83.9 

3.«o 

73-4 

42.60 

34-0 

18.09 

37-0 

31.61 

1          55.4 

.16        0. 1 

.53             0.2 

.11 

0.4 

.10 

0.5 

.18                   O.I 

19.2 

49.90 

'        Si.-S 

3.27 

73-2 

42.49 

34-4 

17.99 

36.5     , 

31.43 

55-5 

29.2 

49-75 

•■'    «.i-3°-' 

2.74 

•"    7-5°-' 

42.38 

.11 

o.z 
34-6 

17.88 

.11 

0.6 
35-9 

31.26 

.17                    n.4 
r   1     55-1         , 

.14      „         o.« 

.51                      1.2 

.10 

0.1 

.10 

0.5 

.16                 O.S 

.Aug.    «.2 

49.61 

82.5 

2.23 

71-3     , 

42.28 

34-7 

17.78 

35-4 

31.10 

,     54-3 

18.1 

49.48 

.13         ,            1.2 

^1-3     ^ 

1.76 

.47     ^        1.6 
69.7 

42.19 

.09 

0.2 
34-5 

17.68 

.10 

0.4 
35^o 

30.94 

.16              I.I 
53-'-     ,  1 

.11                  1.6 

.40     ,        2.0 

.on 

0.^, 

.08 

^  0.4 

.13          ^  1.6 

28.1 

49-37 

„   79.7 

1.36 

67.7 

42.11 

34-2     ^ 

17.60 

34.6 

30.81 

51.6 

.oH                  2.0 

•33                 2-4 

.06 

o.fi 

.06 

0.2 

.11              1.9 

Sept.  7-1 

49.29 

77.7 

1.03 

65.3      , 

42.05 

33.6     ^ 

17.54 

34-4 

30.70 

^49-7 

.05                 2.2 

.23      ^          2.6 

-03 

.,  0-'^ 

.04 

0.1 

.aS                2.2 

17.1 

49.24 

.0.     75-5^.^ 

0.80 

62.7 
.11                     2..S 

42.02 

.00 

^^•« ... 

17.50 

.00 

34-3,., 

30.62 

.03    ^7-5,.,. 

27.0 

49-23 

73-0 

0.69 

59-9     „ 

42.02 

31-7 

17-50 

34-4 

30.57 

44-9     ^ 

.04             2.7 

.01                     2.S 

.o\ 

1.3 

.03 

0.3 

.00                    2.S 

Oct.     7-0 

49.27 

'     70.3 

0.70 

57-1 

42.06 

30.4 

17-53 

34.7     ' 

30.57 

42.1             1 

1           17.0 

49-35 

.08     ^        3.0 
^>7.3 

0.84 

.14             2.7 
54-4     ^ 

42.14 

.08 

28.9      ' 

17.60 

.07 

0.6 
35-3     ^ 

30.62 

.05                  >.0 
39-1 

.»3                 3.1 

.27              2.6 

.12 

1.8 

.12 

0.8 

.It              3.2 

1 

26.9 

49.48 

64.2 

I. II 

51.8 

42.26 

27.1 

17.72 

i 

36.1 

30.73 

J  35.9    ' 

Nov.    5-9 

49.67 

61.0 

1. 51 

.\0                    2.2 

49-6 

42.43 

•»7 

2.0 
25.1 

17.88 

.16 

i.i 
37-2 

30.89 

■        32.6^-'! 

•24             ..  3.2 

.52           .  i.s 

.21 

2.2 

.21 

i'3 

.21                      3.4    ' 

1            15-9 

49.91 

\     57.« 

2.03 

'      47.8 

42.64 

22.9 

18.09 

38.5      ^ 

31.10 

29.2 

'           25.9 

50.19 

""     54-7^-^ 

2.65 

.62       -      1.4 
46.4     , 

42.89 

•25 

20.6  '■' 

18.34 

•25 

1.6 
40.1 

31.37 

■"     ^5.9^-^1 

iDec.    5.8 

5'>-52 

"^     51.7^*^ 

3.36 

.71          2  0.8 
45.6 

43.18 

•29 

lS.2'-* 

18.63 

•29 

1.9 
42.0 

31.69 

•''     2..S''-' 

•37             2.7 

.77              0.2 

.31 

2.4 

.31 

2.0 

•35                 J- 9  1 

1 5.8 

50.89 

0     49-0 

4-13 

.      45-4 

43-49 

15.8 

18.94 

44-0 

32.04 

„      '9-9 

25.8 

51-27 

.3«        ^  ^  2.4 
46.6 

4.94 

.Si               .  0.4 

,        45.8 

43.83 

•34 

^-^••»          " 

19.28 

..34 

4^^-s*; 

32.43 

■^'    r7.3r^ 

35-« 

51.67 

.40              2.0 
44.6 

5.75 

.Hi                    I.O 
46.8 

44.17 

•34 

2.2 
II. 2 

19.62 

.34 

48.2  32.83 

.40                     2.1 

.5._2       1 

— 

- 

- 

-       - 

^_^ 

-- 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


>  Mean 
Solar 
Date. 


I  Jan.    0.8 

I  I0.8 

20.7 

I  Feb.    9-7 

19.6 
Mar.  1.6 
1 1.6 
21.6 
31.6 

I  Apr.  10.5 
20.5 

30.5 
May  10.4 
20.4 

30.4 
June  9-3 
19.3 
29-3 
July    9.3 

19.2 
29.2 
Aug.  8.2 
18.2 
28.1 

Sept.  7-1 
17.1 
27.0 

Oct.  7-0 
17.0 

27.0 

Nov.    5-9 

15.9 

I  25.9 

I  Dec.    5-9 

I  15.8 

25.8 

I  35.8 


a  Virginis. 


Right         Declina- 
Ascension.         tion 
SouiA. 


23.4 

'M 

2.Z 

25-5 

'M 

^2.1 

27.6 

.^2 

2.1 

29.7 

'W 

£L    ^'9 

31.6 

.26 

^                1.7 

33-3     , 

.23 

1.6 

34-9 

.20 
.z6 

>«■=;:; 

.13 
.09 

0.7 

38.9 

.06 

0.5 

39.4 

.03 

^  -0-3 

h    m      j         »      • 
1320      — IO4I 


25-75 
26.09 
26.42 
26,74 
27.04 

27.30 
27-53 
27-73 
27.89 
28.02 

28.11 
28.17 
28.20 
28.21 
28.19 

28.15 
28.10 
28.03 
27.94 
27.84 

27.74 
27.63 
27.52 
27.41 
27.32 

27.24 
27.19 
27.17 


39-7^ 
39.8' 
39.8* 


I 


.05 


39.0 

'^i  38.6"- 
",38.1"' 

.10  0.5 


.III 


0.6 


0.6 


0.5 


27.18 
27.24 

.01 
.06 
.11 

27-35 

•  15 
.20 
.24 
.28 

27.50 
27.70 

27.94 
28.22 

!  37.6 

37-o; 

36.4 

i  35.8 

35-3 
! 
I  34.8  ^ 

34-4' 
i  34.2^ 

34.2^ 

134-8    .3 
35-6 
36.6  "° 

-< 

39-4     „ 

31  1.8 


28.53 

2S.87 
29.21 


41.2 
43-1 


45-2 


K  Octantis. 


Right         Declina- 
Ascension.         tion 
Soui/t. 


h     m 
1325 


62.47 

65-39 
68.28 

71-05 
73-63 


2.92 

2.»9 


2.58 
2-34  I 


1. 71  , 


0.96  I 
0.57 


o.6z 


75.97  , 

78.01 

79.72 

81.07 

82.03 

82.60 
82.78  ' 
82.56  ' 

81.95 

80.96""^ 
1.33 

76.06         1 

2. 14 

73-92  ,  ^, 

71.61 

2.41  I 

69.20 


.8519 


8.1 

1 
9-3 

II. o 

13-3; 


16.0 


19. 1 
22.5  " 

26.1 ; 
29.9 


66.76 

64.37 
62.11 
60.07 

58.32 
56.93 
55.97 
55.48 

55.50 

56.03 
57.08 
58.61 

60.57 
62.90 

65.51 
68.32 
71.24 


2.44 

2-39 
2.26 
2.04 
1.75 


33.7 
37.4 
41. 1 
44.6 
47.9; 

50.8 

53.3 

55.4; 

57.0 

38.x; 

58.6 
58.6' 
58.0' 
56.8 ' 

55-1 


3.5 


2.5 


1.7 


1.39 
0.96 
0.49 


0.53 

1.05 
1.53 
1.96 

2-33 
2.61 

2.8r 
2.92 


52.9 

50.4  i 
47.6^ 

44-7  ' 
41.6; 

3«.7, 

35.9, 
33.4, 
3^-3  \ 
29.7  ] 

28.7 
28.3 
28.5' 


2.5 


0.4 


C  Virginis. 


Right         Declina- 
Ascension  tion 

I     ScutA. 


h      m 
1330 


5.12 

5-45 
5.78 
6.10 
6.40 

6.67 
6.91 
7.11 
7.28 
7.41 

7.51 
7.57 
7.61 
7.62 
7.61 

7.58 
7-53 
7.46 
7.38 
7.29 

7.18 
7.07 
6.96 
6.86 
6.76 

6.68 
6.62 
6.59 

6.59 
6.64 

6.73 
6.87 

7.05 
7.28 

7-55 

7.85 
8.17 
8.50 


.33 
.33 
.32 

.30 

•«7! 
•24 

..7 1 

•'3 


.03 

.05 
.07 
.08 
.09  I 


o    8 


6.6 
8.7^ 


10.7 
12.6 
14.3 


1.9 


16.7 
17.6 

18.  r 
18.3" 

18.4 

18.2' 

17.4 
16.8 


0.9 


0.6 


16.2 

.5.6; 

14.9^ 
14.3, 
13.7. 


13.1^ 
12.7^ 
12.3 


11.9^ 


11.9 


12.4 
13.0 

13.8 


0.6 


14.9 
16.3^ 
17.8 
19.6 

21.6  ' 


23.7, 
25-9; 
28.1  ' 


1-5 


B.  A.  C.  4536. 


Right         Declina- 
Ascension.        tion 
AortA. 


1330    -h37  38 


45.76 
46.14 

46.53 
46.91 
47.26 

47-58 
47.86 

48.10 

48.30 
48.44 

48.54 
48.60 
48.61 
48.59 
48.53 

48.45 
48.34 

48.22 
48.08 
47.92 

47-76 
47.59 
47.43 
47.27 

47.13 

47.01 
46.91 
46.85 

46.84 

46.87 

46.95 
47.08 

47.27 
47.51 
47.80 

48.13 
48.49 
48.88 


27.0 

24.9 
23-3 

22.3 

21.8' 

21.8 

< 
22.3 

23.3 
24.8 
26.5 


1.5 


,    28.5 
.06  '  ^  2.2 

30.7 
.ox  2.2 

.02  I    ^  2.2 


35.1 

37-1 


39.0 

40.6 
42.0 

43.0 ' 


1.6 


.12  I 
.14 

.16  ,   ^^  ^  0.6 


.16 


43-9 
43.7; 
43.^, 
42.3, 

41.0 


1-7 


39-3. 
37-3  i 
35.0  ; 
32.4^ 
29-5 


26.4 
23.2  ■ 
19.9' 
16.7; 
13-5' 


10.5 
7.8; 
5.5 


/;/  Virginis. 


Right 


•f 


Declina- 
tion 
Sou/ A. 


h     111 
1336 

8 
51.86 
52.20 

52.53 
52.85 

53.15 


-  8  14 
53.4 


55.4; 

57-4  ,  ^ 

*^"  I  59.2  *■" 
.28     ^^     1.7 


[.8 


53-43 
53-67 
53.88 
54.06 
54.20 

54.31 
54.38 
54-43 
54.45 
54.45 

54-43 
54.38 
54.32 
54.24 
54.14 

54-04 
53.93 
53-81 
53.70 
53.60 

53.51 
53.44 
53.41 
53-41 
53.45 

53.54 
53.68 
53.86 
54.09 
54-35 

54-65 
54-98 
55-31 


.07 
.05 
.02 
.00 

.«! 

I 

.0,1 

.06 

.oS 

.10  I 


60.9 
62.3  ^ 

63.5; 

64.5 
65.2 

65.7 

66.0' 

66.1' 

66.1* 

66.0* 


0.7  I 
0.5 


.09 

I 
.07 
.03 
.00 
.04 
.09 

.14 
.18 
.23 
.26 
.30 

.33 
.33 


65.7 

65.4 
65.0 
64.5' 
64.0 

63-1 
63.( 
62.. 
6i.( 
61.' 


0.3 


0.5 


0.3 


61.: 
6i.< 
60.  ( 
6i.< 
61.: 

6i.< 
62.' 
63.5 
65.: 
66.1 


68. 
70. 
72. 


6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.    0.8 
I  I0.8 

I  20.8 

I  30-7 

Feb.    9-7 

I  19.7 

Mar.    1.6 

11.6 

21.6 

31.6 

Apr.  10.5 
20.5 
30-5 

May  10.5 
20.4 

30.4 

June   9-4 

19-3 

29-3 

July    9-3 

19-3 
29.2 
Aug.  8.2 
18.2 
28.2 

Sept.  7-1 
17. 1 
27.1 

Oct.  7-0 
17.0 

27.0 

Nov.  6.0 

15.9 

25.9 

Dec.    5-9 

15.8 
25.8 
35.8 


V  Ursae  Majoris. 


Right 
Ascension. 


Declina- 
tion 
North. 


h     m 

13  43 


58.68 
59.12 

59-57 
60.01 

60.43 

60.81 
61.16 
61.45 
61.68 
61.86 

61.98 
62.05 
62.06 
62.03 
61.95 

61.83 
61.68 
61.50 
61.30 
61.08 

60.85 
60.62 
60.39 
60.16 
59.96 

59.78 
59-63 
59.52 
59.46 

59.45 

59.50 
59.62 
59.80 
60.05 
60.36 

60.72 
61.12 
61.55 


'-r49  45 


29.8 

28.3  ••' 

0.9 
0.3 
0.4 


27.4 
27.x 


•  15 


.22 

.23 

.23 
.23 
.23 


0.9 


27.5 
I    28.4 

I    29.8  -' 

I  1.9 


,        36.3 
38.9 

01  I  2.7 

'  41.6 

03  1  a.6 

44.2 

I  46.6 
12  2.1 


48.7^ 

50.6 

52.1; 

53-2 

53.9 


0.7 


.05 

-12  ; 

.18 
.25 

.31  I 
.36, 

.40 
•43 


54-1 
53.8. 
53.1, 
52.0^ 
50.4  _ 

48.4^ 

46.0 

43.2; 

40.1 
36.8 


3.3 


33.3 
29.7 
26.1 
22.5   ■ 
19.1 


3.6 
3.6 

,3.6 
3.4 


15.9 
13.1 
10.7 


2.8 


ii  Bootis. 


Right 
Ascension. 


h     m 
13  50 


22.73 
23.07 
23.41 

23.74 
24.06 

24.35 
24.61 
24.84 

25.03 
25.18 

25.30 
25.38 
25.43 
2545 
25.45 

25-42 
25.36 
25.29 
25.20 
25.09 

24.97 
24.84 

24.71 
24.59 

24.47 

24.36 
24.28 
24.22 
24.20 
24.22 

24.2S 
24.39 
24-55 
24.76 
25.01 

25.30 
25.61 
25.95 


Declina- 
tion 
North, 


+  1850 


5I.O 

48.7; 
46.7 

45.1 
43.9 


1.6 


0.7 

43.2 

42.8°-* 
0.1 

^^"  1.0 


45.2 

46.5 ; 
47.9' 
49.4 

50.9 


1.5 
1.4 


52.3 
53-6 
54.8 
55.8 
56.6 


t.3 


0.8 
0.5 


..3!    ^^"0.3 
.3'^^'^.o 

;  57-4 

.12  I  o.a 

57-2 
.12       .     0.5 

.11  0.8 


I 


55-9 
54-8 
53.4 
51.8 

49-9 
47-7, 

42.8^ 

40.1 

37.4. 


2.7 

2.7 


34.7 
32.1 
29.7 


2.6 


^  Apodis. 


.   Right       >  Declina- 
Ascension.  .       tion 
South. 


13  56      -7621 


s 
27.08 


24.2 


0.4 


28.18  24.6 

^  1. 10  0.9 

29.28  25.5 

1.07  t  1.5 

30.35  27.0 

31.38'"^  28.9'-' 

0.95  2-4 


^^"^0.75 
^^•^^64  I 


I 


35.47 
35.71 
35.82  \ 
35.80^ 
35.65 

35.37 
34.98 
34.48 
33.88 
33.20  " 


a  34 


0.28 


31.3 

34.1 

37.2; 

40.5 

44.0 

47.6 

51.1; 

54.6; 

57.9; 
61. 1 


0.39 


0.60 
a68 


0.73 


I 


32.47  ^ 
31.70 

30.92 
30.16 
29.45 

28.82 
28.29 
27.90  ' 
27.66 
27.60 

27.71 
28.02 
28.51 
29.16 
29.96 

30.89 
31.91 
32.99 


0.78 
0.76 


0.63 


0.531 


0.06  I 


64.0 
66.5 
68.6 

70.3 
71.6 

72.3, 

72.5^ 

72.1' 

71.2 

69.8 

68.0 

65.8] 

i  63.2  \ 

60.5  \ 

57.6 


2.9 

2.5 
2.1 
1.7 
X.3 

0.7 


0.9 


1.8 


2.8 


a3x 
0.49 
0.65 
0.80 
0.93 


X.08 


54.8 
52.1 

49.7. 

47-6 
45-9 

44.8 

44.2^ 

44.2 


i«7 


0.6 


/3  Centauri. 


Right 
Ascension. 


h     m 
1357 

25.28 

25.85 
26.42 
26.98 
27.51 


28.00 

28.45 
28.84 
29.17 
29.44 

29.65 
29.81 
29.90 
29.93 
29.91 

29.83 
29.70 
29.52 
29.29 
29.03 

28.74 
28.43 
28.11 
27.80 
27.50 

27.24 
27.02 
26.87 
26.79 
26.79 

26.88 
27.06 

27.33 
27.69 
28.12 

28.61 

29-15 
29.72 


Declina- 
tion 
South. 


-5956 

1.6 
0.8 

'•S.3 

^■^.7 

7-5. 


9-9 
12.6 

15.5 
18.5 

21.6" 


2.7 
2.9 


3-0 


3.1 


24.7 
27.7 
30.6  ] 
33.4; 

35-9 


3.0 


38.2 
40.1 
41.7 
42.9 
43.7 

44.1^ 
44.0' 

43.5 
42.5; 
41.1  ^ 


0-5 


39.4. 
37-4, 
35.2; 
32.9, 
30.5 


a.  3 


28.2 
26.1 

24.3 
22.8 
21.8 


X.8 
1.5 


0.5 


21.3^ 


21.7 


T  Hydrae. 


Right      '   Declina- 
Ascension.         tion 

.      South. 


h 

14 

s 

12.92 

13.29 

13.65 
14.00 

14-34 

14.65 

14.93 
15.18 

15-39 
15-57 

15.72 
15.83 
15.91 
15.96 
15.98 

15.97 
15.94 
15.88 
15.80 
15.70 

15.58 
15.44 
15.30 
15.16 

15.03 

14.91 
14.81 
14.74 
14.72 
14.74 

14.81 

14-93 
15.10 

15.33 
15.61 

15.92 
16:26 
16.62 


—  26  14  ' 


46.4 
I  48.1 

I  49.9 
I  51.8 


1.7 
1.8 

1.9  1 


53-«:;! 


.03 
.06 
.08 
.10 

.la 

•  14 
.14 
.14 
.13 
.12 


55-8, 
I  57-8 
I  59.7 
I  61.5 
I  63.2 

64.7 

66.0 

67.2 

68.2' 

69.0 

69.7 
70.2 
7a5 
70.6 ' 
70.5  ' 


1.9  I 
1.8  I 


1.5 


0.8 
0.7 


0.5 
0.3 


0.2 


70.3, 

69.8 

69.2 

68.5 

67.6 


0.6 
0.7 


0.9 


66,7 
-        i.o 

64.8  1^^ 

64.0 

63.2 

62.7 
62.4 
62.3  ' 
62.6' 
63.2 

64.2 
65.4 
66.9 


0.5 


0.3 


0.6 


T.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan. 


0.8 
I0.8 

20.8 

30-7 
Feb.    9.7 

19.7 
Mar.  1.7 
11.6 
21.6 
31.6 

Apr.  10.5 
20.5 
30.5 

.  May  10.5 
20.4 

30.4 
June  9-4 
19.4 
29.3 
July    9.3 

19-3 
29.2 
Aug.  8.2 
18.2 
28.2 

Sept.  7-1 
17.1 
27.1 

Oct.  7-1 
17.0 

27.0 
Nov.  6.0 
15.9 
25-9 
Dec.    5-9 

15.9 
25.8 
35.8 


a  Draconis. 


Right         Declina- 
Ascension.        tion 
iWortk. 


14 

8 
55.95 
56.54 

57.15 
57.77 
58.36 

58.92 

59-42 
59.86 
60.22 
60.49 


.59 

.61 

.62 

•59. 

•56, 

•50 
•44 
.36 
•27 
.18 


-r64  47 
'  66.5 
63.0 


62.2 

62.1 


0.6 


62.7 

63.9' 
65.6^ 
67.8' 
70.3, 


a.  5 


60.67  73.1 

'  .10,    '          3-0 

60.77  I   76.1 

^        '  .01  I    '         3.0 

60.78  79.1 

^     ^  .08      '"^      2.9 

60.70  82.0 

60.56  ''^     84.7^'^ 
2.4 


60.34 
60.07 
59.75 
59.39 
59.00 

58.59 
58.17 
57.75 
57.35 
56.97 

56.62 
56.32 
56.08 
55.90 
55.80 

55.79 
55.87 
56.05 
56-32 
56.69 

57.13 
57.64 
58.20 


87.1 
89.2 
90.9 
92.1 
92.8 

93.0^ 

92.7^ 

91.8 

90.4 

88.6 


86.3 

83.6' 

80.6- 

77.2 

73.6 

69.8 
65.9; 
62.0  " 

58.2; 
54.6; 


2.1 
1.7 
1.2 
0.7 
0.2 

0.3 
0.9 

1.4 

X.8 
2.3 

2.7 
3.0 

3-4 

3.6 
3.8 


5X.3, 

48.4 

46.0 


2.4 


(i  Bootis. 


Right' ^     Declina- 
Ascension   !       tion 


h 
14 

8 
16.51 
16.85 
17.20 

17.55 
17.88 

18.19 
18.47 
18.72 
18.93 
19.10 

19.23 
19.33 
19.39 
19.42 
19.42 

19-39 
19.34 
19.26 
19.16 
19.05 

18.92 
18.78 
18.63 
18.48 
18.34 

18.22 
18.11 
18.03 
17.98 
17.98 

18.02 
18. 1 1 
18.26 
18.45 
18.69 

18.97 
19.29 
19.62 


6    '+25  30 


.03 


.05 


57.3. 

54.9; 

52.9 

51.3^ 

50.2 

49.6^ 

49-5  I 
49.8^ 
50.6 
51-7! 


.05 


Z.6 


53.1 
54.7 
56.5 
58.3 
60.1 


1.8 
1.8 


61.9 
63.5 
64.9 
66.1 
67.0 

67.6 
68.0 ' 
68.0' 
67.6' 
67.0 

66.0 

64-7 
63.1 
6i.i' 
58.9 

56.4 

53.7; 
50.9 
48.0' 
45.0 

42.1 

39.3 
36,8 


0.9 


0.6 


1.3 


a.5 


2.9 


K  Virgin  is. 


Right         Declina- 
Ascension.        tion 
'     South. 


h 
14 
s 

4.06 

4-39 
4-73 
5.06 

5.37 

5.66 

5.93 
6.17 
6.37 
6.54 

6.68 
6.79 
6.87 
6.92 
6.95 

6.95 
6.93 
6.88 
6.82 
6.73 

6.63 
6.51 
6.39 
6,27 
6.15 

6.04 
5-95 
5.89 
5.86 
5.87 

5.93 
6.03 
6.19 

6.39 
6.64 

6.92 
7.23 
7.56 


"     I 
8    - 


951 


.33 

.34; 
•33 

.31 1 
.291 

.27 
.24 
.20 
.17 
.14 


.3.5, 
.5.4, 
17.3, 

19.2 


.02 

.05 
.06 
.09 


22.7 
24.1 

25.3 
26.3 
27.0 

27.6 

27.9' 
28.1^ 
28.1^ 
28.0' 


27.8 
27.5  I 
27.2 
26.8' 
26.4 


0.6 


0.4 
0.5 


25.9^ 
25.4 

24.9 

24.5; 

24.1 


0.5 


23.7 

23.4^ 

23.3^ 

23.3^ 

23.5 


0.3 


0.5 


24.0 
24.6 
25.6 
26.8  • 

28.2 


1.4 
1.6 


29.8 

31.6 

1.9 
33.5 


4  Ursae  Minoris. 


Right 
Ascension. 


Declina- 
tion 
North, 


14     9     +77  57 


8 
9.46 

10.53 
11.65 
12.80 
13.93 


1.07 


1-15 


15.00 

15-97 
16.81 
17.50^ 
iS.oi 


0.97 
0.84 , 
0.69 


0.33 


18.34 
18.48 


0.14 
0.04 


18.22 
17.83 


0.39 
0.53 


17.30 
16.64 
15.87 
i5<oi 
14.09 


0.66 
0.77 
0.86 
0.92 

0.95  i 


13.14^ 
12.17 
II. 21 
10.28 
9.40 

8.59 

7.87 
7.27 
6.81 
6.50 

6.35^ 
6.38 
6.60' 
7.00 

7.58 
8.32 

9.21 


a96 
0.93 


0.81 


a72 
a6o 
0.46 
0.31 
0.X5 


0.40 
0.58 
0.74 


0.89 


57-9 

56.1^ 

54.8^ 

54.2^ 

54-3 


0.7 


55.0. 

56.4 

58.3 

60.7 

63.4 

66.4 
69.5 


X.4 


18.44        ^      72.6 


75.5 
78.3 

80.7 

82.7' 

84.3 

85-4; 
86.0 


z.6 


86.0 

85.5 
84.5; 
83.0 
81.0  ' 

78.5 
75.6 
72.4 
68.9 
65.2 

61.3^ 
57.3^ 
53.4: 
49.6; 
46.0; 

42.8 
40.0 
37.8^ 


0.5 


1.5 


2.5 


3.7 
3.9 


2.8 


a  Bootis. 
{Arc  turns.) 


Right      I  Declina- 
Ascension.  \       tion 
I    North. 


14  II     ^+1938 

8 

57.8^ 


32.00 

32.33 
32.67 
33.00 
33-32 

33.62 
33.90 
34.14 
34.35 
34.52 

34-65 

34-75 
34.82 
34.86 
34.87 

34.85 
34.81 
34.74 
34-65 
34-55 

34.43 
34.30 
34.16 
34.02 
33.88 

33-76 
33-65 
33.57 
33-52 
33.52 

33-56 
33-64 
33-78 
33-96 
34-19 


.33 
.34 
.33 
.32 
.30 

.28 
.24 
.21 
.17 
.13 


55.4, 

51.6^ 
50.2 


49.3^ 
48.9 
48.9.! 
49.3 
50.1 ' 


■0.4 


.07 
.04 

.oz 
.02 

.04 
.07 
.09 

.zo 


51. 1 
52.4 
53.9 
55.4 
56.9 

6i.i 
,        z.z 
62.2 

,         0.8 
63.0 
•^      0.6 

63.6 

64.0 

64.1 

-  0.2 

^3-9  ^. 
63.4      o 


62.6 
.zi  x.z 

61.5 

•<*  60..-* 
•"'  58.4-' 
•"  56.5-' 

.04  2.2 


.08 


.z8 


.27 


54.3 

51.8; 

49.2 

46.4; 

43.6' 


^^•^'    .31      ^f  2.7 

3^-77    .32     3^-^2.5 
35.09  35.6 


[Eph  lol 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan. 


0.8 

I  10.8 

20.8 

30-7 
I  Feb.    9-7 

I  19-7 

,  Mar.   1.7 

11.6 

21.6 

!       31.6 

I  Apr.  10.5 

20.5 

30.5 

I  May  10.5 

I  20.4 

I  304 

I  June  9-4 
!  19-4 

I  29.3 

I  July    9-3 

I  19.3 

29-3 

Aug.    8.2 

18.2 

28.2 

Sept    7-1 

I  17.1 

27.1 

I  Oct.    7-1 

17.0 

27.0 

Nov.   6,0 

16.0 

^5-9 

Dec.     5-9 

15-9 

25.8 

35.H 


d  Octant  is. 


Ri^ht         Declina- 
Ascension.         tion 
y.outh. 


h      m 
14   12 

s 
14.20 

;  2.0; 
16.27 

2.1: 
18.39 

2.1c 
20.49 

2.0.( 
22.53 


24.44 
26.20 
27.76 

29.  Z  I 

30.21 

31-05 
31-63 
31-92 ' 


1.76 
1.56 

1-35 
i.xo 
0.84 

a  58 
0.29 


-8315 


1.9 

< 
2.4 

3-5  ^ 
5-2  ' 


7-3. 

9.9^ 

12.8; 

i6.o; 
19.4- 


23.0 
26.6 
30.3 


3.6 

3.7 

,3.5 


3^-^5,78  ,4°-^  2.8 
3°-37,.o2    ^3.2 

^^•7^.„|49.4,,, 


23-57  J  gg  5i-» 

21.91    '     i  5o.< 

«  1.63 

20.28  50. 

18.73  '•"  49-: 

1. 41 


0.5 


0.6 


17-32 
16.11 
15.16 

M-5I  ^ 
14.19' 


0.65 


0.05 


14.24 
14.65  ' 

15-43 
16.54 
17.97 


0.78 


1.43 
i.f.8 


19.65 
21.54 

^3.58  ' 


1.S9 


47.5, 
45-4  , 
42.9^ 
40.2  ' 
37.3' 

34-3^ 
31.4  ' 
28.6 
26.2  ' 

24.2  ' 

22.6 
21.6 


2.8 


/  Bootis. 


Ri^ht         Declina- 
Ascension.         lion 
Xorth. 


14   12      -I-4629 


56.53 
56.93 
57-35 
57-77 
58.18 

58.56 
58.90 
59.21 

59-47 
59.68 

59.84 

59.94 
60.00 
60.01 
59.97 

59.89 
59.78 
59-64 
59.47 
59-27 

59-06 
58.84 
58.62 
58.39 

58.18 

57.98 
57.81 
57-67 
57-57 
57-53 

57-54 
57-61 
57-74 
57-94 
58.20 


53.2 
50.8 
49.0  I 

47-7  ' 
47.0 


2.4 


0.7 


47.0 

47-5 
48.6 
50.2 
52.2  ' 


0.5 


1.6 


.04 
.08  , 


54-5, 

57.0 

•59.6; 

62.3  ' 

64.8' 


I  67.1 

I  69.2  ^ 

71.0 

72.4; 

73.4 


0.6 


74.0 

.22  I  0.x 

I  74-1 

1  73-8 
.23  t  '^     0.8 

;  73-0 

.21      „  1.2 

71.8 

.20  X.7 


70.1 
68.0 


2.1 


■■'  65.6 '•♦ 

•'°     62.8'-* 
•01  3-3 


51 
,87 
,26 


56.4  , 

.52.9 : 
49-3 
45-7 
42.2 

38.9 
35.8 

33-2 


3-1 


A  Virginis. 


RiKht         Declina- 
Ascension.  •       tion 
South. 


14    14      -1257 


2.64 

2.98 

.34 

.S4 

H.32 

V65 

•33 

.S2 

3-97 

•30 

4.27 

.27 

4-54 

4.78 

.24 

.21 

4.99 

.x8 

.5-17 

.15 

5.32 

5-44 
5-53 
5-59 
5.62 

5-63 
5.61 

5.56 
5.50 

5.4' 


20.1 
21.9 
23.8 
25.7 
27.5 

29.2 

30.7 
32.0 

X.I 

,06  I  35-7^. 
.03,  35-9  0.0 


.09 


35-9^ 
35.7^ 
35.5^ 
35.3. 
34-9 


0.4 

0-4 


5-31 
5.20 


XX      34.5 

.5.07       !  33-5 

.13  0.5 

4.94        ■  33.0 

4.82        32.5 

.II  0.4 


4.71 
4.61 

4-54 
4-51 
4.51 

4-57 
4.67 
4.82 
5.02 
5.26 

5-54 
5.S6 
6.19 


.07 
.03 
.00 
.06 

.10 

.15 
.20 
.24 

.2J< 
.32 

•?3 


32.1^ 
31.7. 
31.4, 
31.3, 
31-3 


31-5 

32.0 
32.8 
33.8; 
35.0 

36.5 
3S.I 

39-9 


0.8 


^  Bootis. 


Right         Declina- 
Ascension.         tion 
Xorih. 


14  22      +52  15 


6.66 
7.09 

7-54 
8.00 

8-44 

8.87 
9.26 
9.60 
9.89 
10.13 

10.31 
10.43 
10.49 
10.50 
10.46 

10.37 

10.23 

10.06 

9.86 

9-63 

9.38 
9.11 
8.84 
8.57 
8.31 

8,06 
7.85 
7-67 
7-54 
7.46 

7-44 
7-49 
7.62 

7.81 
8.07 

8-39 
8.76 
9.17 


I  46.8 
.43  '  2.4 

44-4 
.45       ^  ,  1.9 

42.5 

.46     ^    ^  1.3 

.  41.2 

•44  ,  ,  0.7 

I    40.5 
.43  0.0 


40.5 
4I.I 

42.3 
44.0 
46.1 

48.6 

51.2^ 

54.0 

56.8; 

59-5! 


a.  5 


62.0 
64.2  ' 
66.1  ' 
67.6' 
68.6  ' 


0.6 


69.2 

69.3! 
69.0 
68.1  " 
66.8 


0.3 


1.7 


65.1 
62.9 
60.3 
57.4 
54.1; 

50.6 
47-0" 

43.2 ; 
39.5  ■ 
35-8 


2.6 


3.7 

3-4 


32.4  ^ 
29.3  ■ 
26.6' 


5  Ursae  Minoris. 


Righi  DecHna- 

Ascension.  tion 

Xortk. 


h      in 

1427 


+76  5 


40.28 
41.18 
42.15' 
43.15  \ 
44-15 


0.90 


0.95 


45.10^ 

45.98 

46.77 

47-43 

47-94 

48.30  ^ 
48.50^ 
48.54  , 
48.43 
48.17 

47-77 
47.26 
46.64 
45-94 
45.17 


0.66 
0.51  I 
0.36 


a26 
0.40 


3I-I 
28.9 
27.4 
26.5  ' 
26.3 

26.7 
27.8 
29.5 
31-7 
34-3 


0.51 
0.62 
0.70 
0.77 
0.82 


44-35 
43.51 
42.67 
41.83^ 
41.03  I 

40.28 
39.61 
39.03 
38.56 
38.22  ' 

38.02  ^ 

37-97  * 
38.09  I 

38.37* 

38.81  ' 

39-40  ^ 
40.13' 
40.97 


0.84 
0.84 
0.84 


0.67  I 

0.58 

0.47 


0.73 

0,84 


1.5 


fl.6 


3.1  I 
3.1 


2.8 


X.8 


37-2 
40.2 

43.3 
46.4 
49.2. 

51.8 
54.1 

57-3  ^„ 

58.2 '^^ 
0.3 

56.4 

a.3 


52.4 
49.8 
46.7 

43.4 
39.8 


2.6 

3.1 


3.3 
3.6 


35.9. 
32.0  ■ 
•28.1 

24.2 
20.5  ■ 


3.9 


3-9 


17.I 

•14.1' 

11.6' 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan. 


0.8 

I0.8 

20.  S 

i  30.8 

I  Feb.    9-7 

19.7 
I  Mar.  1.7 
1 1.6 
21.6 
31.6 

,  Apr.  10.6 
20.5 
30-5 

I  May  10.5 
20.5 

30.4 

June   9-4 

19-4 

29-3 

July    9-3 

19.3 
29-3 
lAug.  8.2 
18.2 
28.2 

iSept.  7-2 
17.1 
27.1 

Oct.  7-1 
17.0 

27.0 
Nov.  6.0 
16.0 
25.9 
Dec.    5-9 

15.9 
25.9 

.35.8 


f)  Bootis. 


Right         Declina- 
Ascension.        tion 
Nifrtk. 


14  27      4-30  45 

8  " 

55-70         50.3^ 

"■'"    .33     **-^.6 

57-73     „    42-2^. 

58.00  •''    42.7  •"' 
•as  '0.9 

5«'^3   .„    43.6 

58-«   .„    44.9  ,., 
58.59  46.5 

.n            •IS  ^       i>9 

58.71  48.4,  „ 

.08  2.0 

58.79  50.4^^ 

58.84          '  52.6 

o  «      -or  2.1 

5«-»5    .^     54.7^^ 

5«-'^    .05     56-7  ,,^ 
58.78      '     58.6   ^ 

58.71    -"^    60.3"' 

58.61 

58.48 

58.34 
58.19 
58.02 
57.85 
57.69 

57-53 
57.40 

57.29 
57.21 
57-17 

57.18 
57-25 
57-37 
57.54 
57.76 


.14 


61.7 
62.8 


0.8 


63.6 
04.0 

.17    -    ^  0.1 
64.1 

^     63.8 
.x6      -         0.7 

63.1 
.16  i.o 


62.  z 


60.7 

59.0^ 
56.9; 

54.5; 

51.8 

48.9; 

45.9; 

42.7 

39.6; 


3-0 

3.2 


58.02  36.5 

58.33  •"  33.5  ^•° 


58.66 


30.8 


a»  Centauri. 


Right      ,  Declina- 
Ascension.  ,       tion 
South. 


14  33      -60  27 
s 

^5-«7  .^    34.4  „ 

26.80     "     35-4 

^7-37  .,6    36.6,^ 

27.93  .„    38-2  ,^ 

28.46  40.2^ 

28.94  42-5, 

^9-^«  .3,    «-°,., 

29-77  ,      47-7  ,  , 

-34  3.8 

30.11  50.5 

3°f  .„    53-4,., 

30.86  61. 9 

30-89  _  64.5, 

.03  2.4 

30.87  66.9 

_  .09  2.1 

30.78  69.0 

^  .14  1.9 

30.64  ^    70.9 
30.44         7=^.4 ,,, 

30.20  _^    73.6^ 


29.92 
29.60 
29.26 
28.91 
28.57 

28.26 
27.98 
27.76 
27.60 
27.52 

27-53 
27.64 
27.84 
28.13 
28.50 


74-3. 
74.6 

74.4^ 
73.9  J 
72.9 


0.3 


71.5 
69.7 
67.7' 

65.5 
63.2 

60.9 
58.7 
56.7 
54-9 
53.5 


1.8 


2.3 


28.95  52.5 

.50  0.5 

29.45  52.0 

.55  0.0 

30.00  52.0 


33  Bootis. 


Right      I  Declina- 
Ascension.        tion 
1     North. 


1435    -f-44  47 


27-89 
28.27 
28.67 


22.1 

38  3.6 

19-5 

.40  2.1 

17-4 

o     -41  1.5 

29.08  15.9 

„     .40  1.0 

*'•'♦*    .38      ''••9*3 


29.86 


.35 


14.6 


30.21  14.9 

.32  „  0-9 

30.53     I  15.8 

30.80  17.2 
^             .23  1.8 

31.03      ^  19.0 


.18 


31-21 
31.35 
31-43 


21.2 
'4      ^_  £  a-4 


23.6 

08        I      2.6 

26.2 

3M7 .:  «8.b:: 

31.47       31.4 
.05       2.4 


31-42 
31-34 


33-8 

.08  ^t  2.3 
36.1 

.12  o       1.9 

31.22  38.0 

.15  ^  x-6 

3^-°7    .,^  39-6^^ 

30.90    ^^  40.9^,3 


30.70 
30.48 


41.7 

22  0.4 

42.1 

^     .22  O.X 

30.26  42.0 

.33  0.3 

30.03       41-5,^ 

g.         .22  1.0 

29.81  40.5 

.21  1.4 


29.60 
29.41 
29.25 
29.13 
29-05 

29.03 
29-07 
29.17 
29.34 
29.56 

29.84 
30.17 
30.54 


.04 


.38 


39-1 

37-3, 
35-0^ 

32.4 
29.5 

26.3 
22.9 
19.4 
15.8 


X.8 


2.9 
3.2 


3.4 


8.8 
5.6 
2.8 


2.8 


a  Apodis. 


Right 
Ascension. 


h     m 
1436 

s 

31-48 

1.35 

34-°7  ,.,, 
35-39 


Declina- 
tion 
South. 


-7839 


36.69 


1.30 
1.24 


29.0 
28.7 
29.0 
29.8 
31.2 


0.3 


0.8 


1.8 


37-93..     33-0 

3*'°..,6i"-3,j 

41.10  40.8 

0.80    ^      3.3 
41-90,.     44-0 


a66 


3.4 


42.56  47.4 

43.06     ^       50.8^* 

0.34 
43.40 


43.58 
43-59 


0.18 
0.01 
o.x6 


54-3 


3-5 


3.4 


61.0 

3.1 


43-43^^   '  ^^-'^o 

0.31  ^       3.9 

43.12  67.0 

^    0.47  '      3.5 

42.65  69.5 

^      ^0.60  ^  "^  2.3 

^^•°5,73^'•^.7 

^'•3^  0.8,  ■73-4, .3 


40.50  ^ 
39.60 

38.65 ; 

37.70 

36.77 


0.95 
0.93 


35-90 
35-M 
34-51 
34.05 
33.78 


0.87 


0.76 
0.63 
0.46 
0.27 ' 


33-72 
33-89 1 
34.29 1 
34-90 ' 
35-71 


0.81 
0.98 


74-7 

75.6^ 
75-3^ 
74.4' 

73.0 
71.1 
68.9 
66.3  ' 
63.6^ 

60.7 
57.8; 
55-1  . 
52.7  I 
50.6  ' 

48.9 

47.7 


1.9 


2.7 


1-7 


1.2 


,69 

.82 '-'^  ,.  . 

1.23  0.7 

.05  47.0 


f  Bootis. 


Right         Declina- 
Ascension.         tion 
Xorth, 


14  41      4-2726 
64.6 


8 

1.91 
2.24 


»    62..'-' 


.34  3.2 

'-''     .  ^r  «•« 

3.27       ^  56.8 

.33  0.7 

3.60  56.1 

.30  «  0.3 

^■^    ..7  "-80. 

4.17  56.1 

.34  0.7 

4.41        ^  56.8       ^ 

Z        .2X  I.I 

4.62 


.x;    ^7-^.4 


4-79 
4.92 
502 
5.08 

5,IT 

5-1' 


.X3 
.10 
.06 
.03 


59.3 
61.1; 
63.0 
65.0  ' 
67.0  ' 

69.0 


5.08    -^^     70.8  '•' 

^  .06     '  1.7 

72.5 

.09  1.5 

4-93     ..     74-0  , 


5.02 


4.82 


.13 


75-2 


1.3 
0.9 


4.69  76.1        I 

4.54-;^  76.6^°'^ 

4.38   •'  76.8°-^ 

.16  _      o. 1 

4.22  76.7 

^    .»6  \      0.5 

4.06  76.2 


.16 


3.90 

75.4 

3-76 

.u 

74.2 

3.64 

.n8 

72.6 

3.5b 

70.7 

3-51 

."5 

68.5 

0.8 

1.2 

1.6 
1.9 
2.2 
2.4 


351 


3.56 


.05 


66.1 


^3-4  ,  „ 
_      .11     _       3.9 
3.67  60.5 

3.82     '' 


,21 57^:: 
4.03  ^^^  54.43^,1 


4.28    51.3 

48.4 

I  45-7 


4.57 
4.89    "' 


I910- 


-24 
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«« 

Librae. 

,i  Ursae  Minoris. 

fi  Bootis. 

>  Scorpii. 

<¥  Bootis.           1 

Mean 

1 

Solar 
Date. 

-- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina-  ; 

Ascension.  \ 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

h 

1 
m    1 

South. 

N^rtk. 

e 

h 

- 
m 

North. 

South. 
0 

North.     \ 

1 
0      • 

0       ' 

h 

n 

0       t 

h    1 

n 

h 

m 

1445 

-1540 

14  50 

+7430 

1458 

+4044 

1458 

-2455 

15   II 

+3338 

Jan.     0.8 
I0.8 

8 
52.02 

0.0 

s 
55-35 

69.2 

8 
31.78 

3*-5  ,  , 

s 
45.99 

«•« , , 

s 
50.83 

51.8          ' 

52.35 

.33 

X.7  '■' 

56.13 

.78 

66.8'- 

32.13 

.33  ' 

29.8*-' 

46.33 

.34 

36.8  '•' 

51.15 

•'':49.x"^ 

20. 8 
30.8 

52.69 
53.03 

.34  1 
.34 

i'." 

56.97 
57.86 

.84 
.89 

64.9  '•» 
63.7    ' 

32.51 
32.89 

.38 

.38' 

2.3 

25.7 

46.68 
47.04 

.35 
.36, 

-■■: 

51.49 
51.85 

•^    44.8'-' 

Felj.   9-7 

53-36 

.33 
.31 

6.8- 

1.6 

58.77 

.91 
.88 

0.6 
63.1 

0.x 

33.27 

.38 
•37, 

1.2 

47-39 

.35  1 
.33 

1.6 

52.20 

•35        ,       X.4 
.35     '^^•^a.9 

19.7 

53.67 

8.4 

59.65 

a. 

^3-2  ^0 

33.64 

23.8 

47.72 

*3-°  ,  < 

53.55 

,       42.5 

Mar.   1-7 

53.97 

.30 

9.9'-' 

60.48 

.83  . 

0.8 
64.0 

33.98 

.34 

23.8 

48.04 

.32 

44.6-' 

52.88 

.33 

0.3 

42.2 

11.7 
21.6 

54-23 
54.47 

.a6  ' 
.24 

11.2  "-^ 

I.X 

12.3 

61.24 
61.89 

.76' 
.65 

67.4" 

34.30 
34.58 

.32 

.28 

0.6 

25-5 

48.33 
48.59 

.29 

.26 

46..  '•' 
47.6-' 

53.18 
53-46 

.30 

.28 

0.3  , 

•♦"5  0.7 
43-2/1 

31.6 

54.68 

.sx  , 

z.o 

62.43 

.54 

^c'. 

34.83 

.25 

27.0  •' 

48.83 

.24 

*«•«■ 

53.70 

.24 

44-5  ''f  , 

.29 

0.8 

.40 

2.7 

.20 

2.0 

.20 

1.2 

.20 

1.6  1 

Apr.  10.6 

54.87 

.IS  ; 

'^•'0.6 

62.83 

•«7 

3.0 

35.03 

.16 

29.0 

2.2 

49.03 

.18 

5-^  X.I 

53.90 

.>7 

46.1 

2.0  ^ 

20.5 

55.02 

14.7 

63.1P 

75.5 

3519 

31.2 

49.21 

51.2 

54.07 

48.1 

.13 

0.5 

.12 

a    ^    3.1 

.11  ' 

2*5 

.14  > 

I.O 

.13 

a.2 

30-5 

55.14 

15.2 

63.22 

78.6 

35.30 

33.7 

49.35 

52.2 

54.20 

50.3         1 

May  10.5 

55.23 

.09' 
.06 

0.3 

63.20 

.02 
.16 

8x.7^' 

0             3.0 

35.37 

.07 
.03 

11- 

49.46 

.11 
.08 

0.8 

54-29 

.09 
.06 

52.6  ^-^ 
2.4 

20.5 

55.29 

15.7 

63,04* 

84.7 

35.40 

38.8 

49.54 

53-7  „  ^ 

54.35 

55.0 

.04 

0.1 

.28 

a.7 

.01 

2.5 

.05 

0.6 

.02 

a-3 

30-4 

55-33 

15.8 

62.76 

87.4 

35.39 

41.3 

49.59 

54.3 

54.37 

57.3 

.01 

„  0.0 

.40 

2.5 

.05 

^  2.3 

.02 

0  0.5 

.02 

a.2 

June  9-4 
19.4 

55.34 

15.8 

62.36 

89.9 

35.34 

43.6  ^' 

49.61 

54-8 

54-35 

59-5 

55.32 

.02 

0.1 
15-7 

61.86 

.50 

2.1 
92.0 

35.26 

.08 

45.7       ' 

49.60 

.01 

0.4 
55-2  „  , 

54.30 

..05 

.       2.0 
61.5     ^ 

29.4 

55.27 

.05 

a2 
15.5 

61.27 

.59 

93.7"' 

35.14 

.12 

1.8 
47-5 

49.56 

.04 

0.2 
55.4 

54.21 

.09 

1.8  . 
64.8    '^  ' 

July    9.3 

55.20 

.07 
.10 

0.2 
'5-3  0.3 

60.61 

.66 
•72 

1.2 

35.00 

.14 
.18 

48.9;:; 

49.49 

.07 

.xo 

0.1 
55-5  ,0 

54.10 

.11 

.14 

19-3 

55.10 

15.0 

59.89 

95.6 

34.82 

50.0 

49.39 

55-5^ 

53.96 

65.9      „  1 

.11 

0.3 

.75 

0  0.2 

.19 

_  0.6 

.12 

0.x 

.16 

0.8  1 

29-3 

54.99 

•4-7 

59.  X4 

95.8 

34.63 

50.6 

49.27 

55-4  ^  , 

53.80 

66.7 

Aug.   8.2 

54.86 

•«3 

14.3°-^ 

58.37 

'77 

0.4 
95.4 

34.42 

.«j 

n   0.2 
50.8 

49.13 

.14 

0.3 
55.1 

53.62 

.18 

0-5  ' 
67.2          1 

18.2 

54.72 

.14 

13.8'^' 

57-59 

.78 

0.9 
94-5 

34-21 

.21 

,   0.2 
50.6 

48.98 

•15 

0.4 
54.7     ^ 

53.43 

.19 

_         0.0 
67.2 

28.2 

54.58 

.14 

13.3°-' 

56.83 

.76 

J.3 
93.2 

33.99 

.22 

0.6 
50.0 

48.83 

.15 

0.6 

54-1   ^  r 

53.23 

.20 

66.8°-^ 

.13 

0.4 

.72 

1.9 

.21 

I.I 

.15 

0.6 

.19 

0.8 

Sept.  7-2 

54-45 

12.9 

56.11 

91.3 

33.78 

48.9 

48.68 

53.5 

53.04 

66.0        i 

17.1 

54.33 

.12 

0.4 
12.5 

55.45 

.66 

88.9'-;; 

33-59 

.19 

47.4-' 

48.54 

.14 

52.8'^' 

52.86 

.18 

64.8  -^  ' 

27.1 

54-24 

.09 

0.4 

I2.I 

54.85 

.60 

86.1  '•" 

33.42 

.17  1 

45.5-' 

48.43 

.11 

5-x°-^ 

52.71 

.15 

63.* -'1 

Oct.    7-x 

54.17 

.07 

0.2 
II.9 

54.35 

.50 

83.0'- 

33.28 

.14' 

«-^ 

48.35 

.08 

0.7 

5^-4^^ 

52.58 

.13 

6..,-'l 

17. 1 

54.15 

.02 

0.2 
II.7 

53.96 

.39 

79-6 '•* 

33.19 

.09' 

,  2.6 

40.6 

48.31 

.04 

0  0.6 
50.8 

52.49 

.09               2-3    1 
59.0          1 

.02 

0.1 

.26 

3-7 

.04 

3.0 

.01 

0.5 

.05 

a.6 

27.0 

54.17 

II.8 

53.70 

75-9 

33.15 

37.6 

48.32 

50.3 

52.44 

56.4 

Nov.  6.0 

54.24 

.07 

o.a 
12.0 

53.57 

.13 

72.0^-' 

33.16 

.01 

34.4'-' 

48.38 

.06 

0.3 
50.0 

52.45 

.01 

a.9 
53.5 

i6.o 

54.36 

.12 

0.5 

53.59 

.02 

68.1  ^-^ 

33.23 

.07 

3..0- 

48.50 

.12 

0.1 
49-9  „  , 

52.51 

.06 

50.4 

25-9 

54.54 

.18, 

0.8 
13-3 

53.76 

.17 

^^-n 

33.36 

.13 

27.5- 

48.67 

.»7 

0.1 
50.0 

52.63 

.12 

47.2^-^ 

Dec.    5-9 

54.76 

.22 

0.9 
14.2 

54.08 

.3a 

60.4'-* 

33.55 

.19 

24.0  '•' 

48.89 

.22 

0.4 
50.4     \ 

52.80 

.17 

43.9'-' 

.26; 

1.2 

.47 

3.6 

.25 

3-4 

.27 

0.6 

.22 

3.3 

15-9 

55.02 

15.4 

54.55 

56.8 

33.80 

20.6 

49.16 

5^-°«„ 

53.02 

40.6 

25-9 

55.32 

.30 

16.8  '" 

55.15 

.60 

"•<•: 

34.09 

.29 

3.2 

'7-4  ,  „ 

49.46 

.30 

0.9 
51.9' 

53.29 

.27 

37.4'" 

35.S 

55.64 

.32 

18.4"^ 

55.86 

.71 

« 2.8 
50.8 

34.43 

.34 

3.0 
14.4 

49.79 

.33 

I.I 

53.0 

53.60 

.31 

34.5-' 

[Eph  xo] 


FIXED  STARS,   1910. 

^CONSTANTS  OF  STRUVE  AND  PETERS.) 


371 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.9 
10.8 
20.8 
30.8 

Feb.   9-8 

19.7 
Mar.  1.7 
11.7 
21.6 
31.6 

Apr.  10.6 
20.6 
30.5 

May  10.5 
20.5 

30.5 
June  9' 4 
19.4 
29.4 
July    9-3 

19-3 
29-3 
Aug.  8.3 
18.2 
28.2 

Sept.  7-2 
17.2 
27.1 

Oct.    7-1 

17. 1 

27.0 

Nov.   6.0 

16.0 

26.0 

5.9 

15-9 
25-9 
35-9 


Dec. 


>3  Librae, 


Right 
Ascension. 


Declina- 
tion 


h     m 
15   12      -    9 

s 
7.87 
8.18 
8.50 
8.83 
9.16 


9.47 

9-77 

10.04 

10.29 

10.52 

10.72 
10.89 
11.04 
1 1. 16 
11.24 

11.30 
11.32 

IX-32 

11.29 
H.23 

lr.15 

11.05 

10.93 
10.79 

10.65 

10.51 
10.38 
10.27 
10.18 
10.13 

10.13 
10.17 
10.26 
10.40 

10.59 

10.83 
II. 10 
11.40 


3.9, 

7-4 
9.0 


1.7 


1.6 


10.4 

11.6' 

12.6 

13.4 
14.0 


0.8 

0.6 


0.3 


14.3, 
14.5, 
14.5, 
144, 
14.1 

13.8, 
13.4, 

X3.0 

12.6 


0.3 


0.5 


I  ".7 

10 1  0.4 

I   II-3 

12  '  a4 

10.9 

lO.O 

14  0.3 

,  10.3 

14  0«2 


9.9 

9.9, 


10.6 


0.6 


12.0 

13.1; 

14.3, 

15-7 

17.3^ 

19.0 


1.6 

1.7 


>»  Ursae  Minoris. 


Right 
Ascension. 


h     m 
15  20 

s 
49.45 
50.08 
50.78 
5^-54 
52.33 


53." 
53.87 
54.58 
55.21 
55.75 

56.19 
56.51 
56.71 
56.79 
56.75 

56.59 
56.33 
55.97 
55.52 
54.99 

54.40 
53.76 
53.09 
52.40 
51.71 

51.04 
50.41 
49.82 

49.31 
48.89 

48.57 
48.36 
48.29 
48.35 
48.54 

48.87 
4932 
49.89 


Declina- 
tion 
North. 


+72    8 

61.3 
58.5 
56.3 
54.6 
53.6 


2.8 


X.7 


0.3 


53.3^ 

53.7 

54.7 

56.3 

58.4 


1.6 


a.6 


61.0 

■'*  63.8'-" 
•~  66.9^" 

3.1 
70.0 

"■■',:: 


76.1 

•^78.8^-^ 
■^^81.2"-^ 


83.3^ 
84.9  \ 

I  86.0 
86.7* 
86.8' 
86.4 
85.5; 

84.0 
82.1 

79.7' 
76.9; 

73.7; 


2.1 


0.4 


i.g 


70.2 
66.5; 
62.7  ■ 
58.8; 
54.9; 


51-2 

47-7 
44.6- 


3.5 


yu*  Bootis. 


Right 
Ascension. 


h     m 
15  21 

s 

3.73 
4.06 

4.41 
4.77 
5.13 


+3741 


5.49 
5.84 
6.16 

6.45 
6.70 

6.92 
7.10 
7.24 

7.34 

7.40 

7.42 
7.40 

7.35 
7.26 

7.13 

6.98 
6.80 
6.61 
6.40 
6.19 

5.98 
5.78 
5.60 
5-45 
5.34 

5.27 
5.26 
5.30 
5-40 
5.56 

5.78 
6.04 

6.35 


23.2 
20.4  ' 
18.0^ 
16.0 
14.5' 


0.8 


13.7 
13.4; 

''■^ 
14.6^ 

15.9^ 

17.7, 
19.8^ 
22.1 ' 

24.6 
27.1   ' 

29.6  ^ 
32.0  ' 
34-2' 

36.x, 

37.7  J 

39-0^ 
39.9  I 
40.4^ 
40.5^ 
40.1 


«.5 


0.8 


39-3 

36.5, 
34.4, 

32.0 


29.3, 
26.3; 

23.x 
19.7 
16.3 


3.4 
3-4 


p  Octant  is. 


Right         Declina- 
Aacension.        tion 
South. 


h     m 
1522 


-84    9 


9.27 
11.50 

13.91  \ 
16.4Z 

18.95 

21.46 
23.89 
26.18; 
28.29  ' 
30.19 

31.83 
33.19 
34-25 
34.99 
35.40  \ 

35.46 
35.19 
34.58 
33.66 
32.46 

31-00 

29.33 
27.52 
25.61 
23.68 

21.80 
20.06 
18.52 
17.24  ^ 
16.30 


2.33 


a.51 


2.43 


1.64 


1.36 


0.74 


0.27 
0.61 ! 
0.92 


1.46 


1.67 
1.81 
1.91 
1.93 


1.74 
1.54 


45.9, 
44.7 

44.2^ 

44.2 

44.7 

45.8 

47.3, 

49.3. 

51-7 

54-4 


0.5 


0.5 


«.5 


2.4 


3.0 


57.4. 

60.6 

64.0" 

67.4; 

70.9 


3.« 


3.5 


0.56 


0.15 

0.28  ! 

0.71 


74.2 

77.4; 
80.4- 

83.1 ' 

85.4' 

87.3^ 

88.7 
89.6' 
89.9; 
89.7 

88.9 

87.5' 

85.7: 

83.4 
80.8 

78.0 

75.0 

72.0 


0.8 


2.6 


3-0 


,58°'^^     69.1 
66.5 


71 


1. 13 
1.51 


12.9  19.22 

•^  3.2  «  ,  1.84 

9.7         .21.06 
.   -  3.1  ■  2.11 

6.6  23.17 


64.2 
62.3 
60.8 


/)  Coronas  Borealis.  , 


Right         Declina- 
Ascension.         tion 

WlfTth. 


h     m 
1524 


5.40 
5-71 
6.04 
6.38 
6.72 

7.06 
7.38 
7.68 

7.95 
8.20 

8.41 
8.59 
8.73 
8.83 
8.90 

8.94 
8.94 
8.90 
8.84 
8.74 

8.62 

8.47 
8.31 
8.13 
7.94 

7.76 
7.58 
7.42 
7.29 
7.20 

7.15 
7.15 
7.20 
7.30 
7.46 

7.67 
7.92 
8.21 


4-29  24 


.15 
.z6 
.18 
.19 
.18 

.18 
.16 
.13 
.09 
.05 

.001 

■05 

.10 

.16 

.21 

.25 

.29 


48.2 
45.4:^ 
43.0^ 
41.0  ' 

.39.5! 


3.8 


38.0      , 

«     0.1  I 

3«-7,o! 
3^-7  X.5 

41.2^ 


42.9  J 
44.9; 
47.1  ' 
49.4.^ 

51.6^ 

53.7, 

55.7 

57.5 

59-1 


2.3 


1.8 
1.6 


60.; 
61.: 
61.: 
6i.( 
61.: 

6i.: 
60.: 
58.5 
57.: 
55.< 

52.6 
50.0  ' 

44- 
40.  < 

37.8 

34-7 
31.8 


0.5 


2.4 


3.2 
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FIXED  STARS,  1910. 

(CONSTANTS  OP  STRUVE  AND  PKTElUk} 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Solar 
Date. 


Jan.  0.9 
10.9 
20.8 
30.8 

Feb.   9-8 

19.7 
Mar.  1.7 
11.7 
21.7 
31.6 

Apr.  10.6 
20.6 
30.6 

May  10.5 
20.5 


a  Coronae  Borealis. 


Right         DMlina- 
AsceoMon. '      tion 


h     m 
1530 

8 
50.88 
51.18 
51.50 

51.83 
52.17 


-f27 


29.4 

July    9.4 

29-3 

Aug.    8.3 

18.3 

28.2 

Sept.  7-2 
17.2 
27.1 

Oct.  7-1 
17.1 

27.1 

Nov.    6.0 

16.0 

26.0 

Dec.    6.0 

15.9 
25-9 
35-9 


52.50 
52.82 
53.12 
53-40 
53.64 

53.86 
54.04 
54.19 
54-30 
54.38 


30.5  54.43 
June  9-4    54-44 

19.4  54.42 
54.36 
54.28 

54- »7 
54-03 
53.87 
53.69 
53.51 


.05 


.06 


53-33 
53-16 
53.00 
52.87 
52.78 

52.72 
52.72 
52.76 
52.86 
53.02 

53.22 
53.47 
53.75 


0.5 


54.4 

51.6^ 

49-2, 

47.2 

45.6^ 

44-5 
44.0 

44.4^ 
45.3, 

46.7  J 
48.3 1* 
50.2 

54-5^ 
56.6 

60.7 
62.5 
64.0 


a  Serpentis. 


Right         Decllna- 
Atcenaion.        tion 


65.2 
66.1  ' 
66.7 
67.0  ^ 
66.9' 

66.4 

65.5; 

64.3 
62.7 
60.8  ' 


0.6 


2.3 


58.5^ 
56.0 

53.2; 
50.3; 

47.3; 


1539    +   642 


44.2 
41.2 
38.3 


2.9 


48.18 
48.47 

48.77 
49.09 
49.41 

49.72 
50.02 
50.30 

50.57 
50.81 

51.02 
51.21 
51.37 
51.50 
51.61 

51.68 
51.72 
51.74 
51.72 

51.67 

51-59 
51.49 
51.37 
51.23 
51.08 

50.93 
50.78 
50.65 

50.54 
50.46 

50.42 
50.43 
50.48 
50.59 
50.74 

50.94 
51.18 
51-45 


.«9 
.30 
.32 

.32 
.31 

.30 

.28 

.a?. 

.a4 

.21 

.19 

.16' 

.13 

.11 

.07 

.04 
.02 
.02 
.05  ' 


27.3, 
25.1; 
23,0 


19.6 


».3 


x8.3^ 

17.4^ 
16.8 
16.6' 
16.7 


0.5 


17.2 

17.9' 

18.9 


22.4 
23.7' 

24-9  J 

26.0 

27.0 


e  Serpentis. 


Right 
Ascension. 


.2 
.14  I 
.15  , 
.15  I 

•15  I 
'I3 
.11 
.08 

•<m1 


27.9 
28.6 
29.2 
29.6 
29.7! 


0.7 


29.7^ 

29.4^ 

28.9 

28.2 

27.2 


0.7 


.05  I 


26.0 

24.5' 

22.8 


J.7 


zi  ,  1.9 

20.9 

''      18.8^" 
2.2 


.20 


16.6 
14.4; 


h     m 
1546 


17.82 
z8.ii 
18.41 
18.72 
19.04 

19.35 
19-65 
19-94 
20.20 
20.45 

20.67 
20.86 
21.03 
21.17 
21.28 

21.36 
21.41 

21.43 
21.41 

21.37 

21.30 
21.20 
21.08 
20.94 
20.79 

20.64 
20.49 
20.36 
20.24 
20.16 

20.12 
20.12 
20.17 
20.27 
20.42 

20.61 
20.85 
21.12 


[Eph  10; 


DmUda- 

tion 
North. 


+   444 
^^•^2.0 

^3•^.2 

42.7  J 

41.7^ 

40.8 
40.9^ 

41.3^ 

41.9 

42.8 

43.8  _ 

44.9  J 

46.,, 

47-2  ^ 
48.4^ 
49.4 

50.4, 


.0    5^-3 
52.0 

12  0.5 

52.5 

14  0.4 

I  52.9 

15  0.3 
53.1 

15  0.0 


C  Ursae  Minoris. 


Right 
Ascension. 


h     m 

1547 

8 
11.54 
12.31 
13.22 
14.24 
15.33 


0.77 
0.91 
1.02 
1.09 
I. II 


16.44 

17.55  \ 

18.60 

( 
19.57 
20.41 


O.S4 


21.12 
21.66* 


22.03 
22.21 


0.18 


o.z8 


Declina- 
tion 
North. 


4-78   3 


•03 


53.1^ 

52.9^ 
52.5* 

51.9, 

51.0, 


0.6 
0.9 


49.9 
48-5 

46.9 

45.2; 

43-3, 


41.2 
39-0 
36.9' 


1.6 


22.03 
21.67 
21.16 
20.50 
19.71 

18.82 
17.84 
16.80  ' 
15.72  \ 
14-63 


0.36 
0.51 
'  0.66 
0.79 
0.89 


0.98 


1.09 


13-54  ^ 
12.50 

11.51  ' 
10.62 

9.85 


0.89 
0.77 
0.64 


9.21 

8.73 

8.44 

8.33; 

8.43' 

8.73 
9.22 
9.89 


65.0 
62.0 
59.5 
57-7 
56.4 

55.8^ 
55-9 
56.7 
58.0^ 

59.9! 

62.3 
65.1 
68.0 
71.1 
74.2 


0.8 


1.9 


3<x 


0.48 
0.29 


0.49  j 
0.67  I 


77.3. 
80.2  ' 
82.8 

85.0  ' 
86.9' 

88.3 
89.3^ 
89.7^ 
89.6 

88.9' 

1 

87.8 
86.2  ' 

84.1  \ 
81.6^ 
78.7; 


2.6 


1.9 


E  Coronae  Borealis. 


Right 
Ascension. 


h     m 
1553 


75.4. 

71.8; 

68.1 ; 

64.3; 
60.4 ; 

56.7, 

53-'-i ; 
50.0  ■ 


3.5 


49.79 
50.07 
50.38 
50.71 
51-04 

51.37 
51.69 
52.00 
52.29 
52.55 

52-78 
52.99 
53.16 
53.30 
53.40 

53.46 
53.49 
53.49 
53.45 
53.38 

53.28 
53.15 
52.99 
52.82 
52.63 

52.44 
52.25 
52.08 

51-93 

51.82 

51.74 
51.71 

51.73 
51.80 

51.92 

52.10 
52.32 
52.59 


Decliaa. 

tion 

North. 


+27   7 
69.6 

66.8 


64.3 
62.1 
60.4 


2.8 
2-5 


«-7 


59.2 

*»      0.7 
58.5 

58.4 
58.7 


59.6 

60.9 
62.5 

64.4 

66.5 
68.7 


0.3 

o.g 
1.3 


1.6 
1-9 


2.2 
2.2 


7^-9  2.2 

78.8     ' 
1-4 


80.2 

81.3' 

82.1 

82.5 

82.6' 


ol8 

0.4  I 


82.3 
81.6 
80.5^ 
79.1  ' 
77.3" 


0.7 


Z.8 


75-2. 
72.8; 
70.1  ' 
67.2 
64.2 

61.1 
58.0 
55-1 


2.9  I 
3.0 


3.1 

a.,  I 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

^5  J 

Scorpii. 

!i' 

Scorpii. 

^  Herculis. 

Groombridge  2320. 

cJ»  Apodis. 

Mean 

SoUr 
Date. 

-- 



- 

-    -       



1 

Right         Declina- 

Right 

Declina- 

Right     1  Declina- 

Right 

Declina- 

Right      '   Declina- 

Ascension.  1       tion 

Ascension. 

tion 

Ascension.         tion 

Ascension. 

tion 

Ascension.         tion 

South. 

South. 

North. 

e       1 

h     m 

North. 

South. 

h 

1 
m            •      ' 

h 

m 

0       1 

h 

m 

h    m 

0      « 

1554     1-22 21 

16 

0 

-1933 

16 

5    !+45    9 

16    6 

-f68    2 

16    6 

-7827 

Jan.    0.9 

s 
58.31 

„  ■  s*-'  „  „ 

9.86 

31.8 

s 
54.05 

63.8 

'•75      , 

37.3 

s 
43-24  ,  _ 

61.9 

10.9 

58.62 

•'■     55.^°-' 

10.16 

•30 

I.X 

32.9 

54-35 

.30 

6a7^' 

3-2 

34.1  \ 

'.09     ^        1.5 
44-33         '  60.4 

20.8 

58.95 

'    56.3-' 

10.48 

.32 

I.X 

34.0 

54.69 

'.34 

2.8 

57.9 

2.72  •'! 

2.8 

31.3 

1.20          ^  1.0 
45.53            59-4     , 

30.8 

59.29 

T   s^s'- 

10.81 

.33 

1.2 

35.2 

55.06 

.37 

55.5"^ 

3.30  -f 

2.'2 
29.1       ^ 

46.82-"    58.8°-'* 

Feb.   9.8 

59.63 

tlss-r  • 

11.15 

•34 

3^-5  ;• 

55.44 

.38 

53.8'-' 

3.93  • ' 

1.6 
27.5 

48.X6-"    58.7°-' 

•34  •           i.a 

.33 

2.2 

.39 

1.2 

.65 

1.0 

1.35                0-4 

19.8 

59.97 

„  '■  59-9  ,  , 

11.48 

37-7  , , 

55.83 

52.6 

4.58  . 

26.5 

1                     ^ 
49.5»            59. » 

Mar.    1.7 

60.30 

•":6i.i'-* 

II. 81 

.33 

38.8  •■' 

56.21 

.38 

0b6 
52.0 

5.22  -^ 

26.2°-^ 

50.85-"    60.0  °-» 

11.7 

60.62 

•^'    62.2 '•• 

12.12 

.3X 

39.8 '•" 

56.58 

-37    "      0.1 
52.1 

5.85  -'l 

26.6** 

52.15'-^    6Z.4-* 

21.7 

60.92 

.30       _          I.O 

^  63.2 

12.41 

.29 

40.7'"! 

56.92 

.34 

52.8"-' 

*:  -58 
6.43 

I.I 

27.7   ^ 

53.39  ••'*    63.,-' 

31.6 

61.19 

.27    ^       1.0 
1  64.2 

12.69 

.28 

0.8 

57.24 

.3a 

54.x -^ 

6.95  •': 

1.6 

29.3 

54.54'-",  65.2'- 

.25  ;                   0.8 

.85 

0.7 

.28 

1.8 

.46 

2.2 

1.05                         2.4 

Apr.  10.6 

61.44 

65.0 

12.94 

^^•^  «  . 

57.52 

55.9, 

7-4^     ,0 

31.5 

55.59   ^  ^        67.6 

20.6 
30.6 

61.67 
61.87 

•''       65.7°'' 

.20       J   '  0.6 

^       66.3 

13.16 
13.36 

.22 

.20 

0.5 

^"^0.4 
43.1 

57.76 
57.96 

.94 
.20 

58.0 
60.5^-^ 

.38 

8.07 

2-5 

34-o,„ 

36.9"' 

0.92                         2,7 

5^-5'  n, 8      70-3  _ 
0.78                  2.9 
57.29                73,2 

May  10.5 

62.04 

•'^    66.8  "5 

13.53 

-17 

0.4 
43.5 

58.11 

.15 

63.2  '-7 

8.26  •■» 

3.i 

40.0 

0.64      ;:     3.0 
57-93      „    76.2 

20.5 

62.18 

"\67.2^* 

13.68 

.15 

0.2 
43.7 

58.21 

.10 

1  66.1  ^' 

8.35  -"^ 

43.2'" 

0.48                   3.2 

58.41         ,  79.4^ 

.10             0.4 

.11 

0.2 

.06 

a.9 

.01 

3.1 

0.30    '^^3.1 

30.5 

62.28 

^    ^7-6 

13.79 

43-9 

58.27 

1    69.0       „ 

8.34 

46.3 

58.71           82.5 

June   9.5 

62.36 

'67.9" 

13-87 

.08 

0.1 
44.0 

58.28 

.01 

71.8 

8.24  •■- 

49.4^-: 

58.84  "^^  85.6^-^ 

19.4 

62.40 

•■^    68.1°-' 

13.91 

.04 

0.1 
44.1 

58.25 

.03 

2.6 
74-4 

8-°5   Z 

^-^  2.8 
52.2 

58.79  °-°'i  88.5 't 

29.4 

62.40 

••"    68.3" 

13.92 

.01 

O.I 

44.2 

58.17 

.08 

76.8"^ 

.28 

7-77 

54.7'-' 

58.56°-"^  91.3'-' 

July    9-4 

62.37 

.07             0.0 

13.89 

.03 
.06 

0.0 

58.04 

.13 

.16 

^«-::; 

'- : 

Z,     2.2 
56.9 
^    ^1.8 

,s..,-.„.s:;; 

19.3 

62.30 

68.5 

13.83 

44.1 

57.88 

80.7 

7-00      . 

58.7 

57.62    ^^   95.9   ^ 

29.3 

62.21 

•°';68.5°;'' 

13-74 

.09 

0.0 

44.1 

57.68 

.20 

82.0'-^ 

6.52   "•' 

60.0 '-^ 

'         0.68     ^-^  ^  1.8 
56.94     0       97.7 

Aug.    8.3 
18.3 

62.08 
61.94 

••^|68.4°-' 

13.62 
13.48 

.12 
.14 

0.2 

43-9  ^  , 
0.2 

43.7 

57.46 
57.21 

.22 

.35 

83.0  '•"" 
83.5  "•' 

S-43      . 

60.8  °-« 
61.1"^ 

,        0.80     ''       1.3 

5^-^^o.89^^'V8 
55.25            99-8 

28.2 

61.78 

•'*    68.0"' 

13.32 

.16 

0.2 
43.5 

56.94 

.27 

83.5°-° 

4.85   •' 

0.2 
60.9 

0.94     ^^     0.3 

54.31       ^*    IOO.I 

.16                         0.3 

.x6 

0.3 

.27 

0.5 

.58 

0.7 

0.95             o.a 

Sept.  7.2 
17.2 

61.62 
61.46 

1     ^ 

A    ^7-7 
.16    ^       0.4 

,      ^7.3     * 

13.16 
13.01 

.15 

«•^.3 

56.67 
56-41 

.26 

83.0 

82.1°-^ 

3.70 

60.2 

1.2 
59.0    „ 

53.36            99.9  ^« 
0.92             0.8 
52.44     ^^     99.1 

27.2 

61.32 

'''    66.9°-* 

12.86 

.15 

42.6°-^ 

56.16 

.25 

80.7'-! 

3.16  ■" 

1.8 
57.2 

„  0.86          „  1.3 

51.58        97.8   ; 

Oct.    7-1 

61.20 

•"     66.5"^ 

12.74 

.12 

42.3°-' 

55.94 

•"    78.9'-" 

2.67  •« 

2.2 
55.0    , 

0  0.76     '    1.8 
50.82        96.0 

17. 1 

61. II 

•°^    66.1  ^-^ 

12.65 

.09 

0.3 
42.0 

55.75 

•"    76.6'-^ 

2.23  ■■*'• 

2.6 
52.4 

0.61   ^  _  2.2 
50.21        93.8 

.05       0.4 

•05 

O.X 

.15                 2.6 

.36 

3.1 

0.43  "^     2.5 

27.1 

61.06 

„,    ^5-7  „, 

12.60 

41.9 

55.60 

74.0 

1.87 

49-3 

49.78      i  91.3 

Nov.   6.0 

61.07 

.ot      -        0.2 

^  ^5.5 

12.60 

.00 

41.8 

55.51 

.09 

3.0 

71.0^ 

1.60  •" 

46.0^-^ 

49.54°'^     88.6^'^ 

16.0 

61.13 

.06       ^            0.1 

65.4 

12.65 

.05 

0.1 

41.9 

55.48 

.03 

67.8^-' 

'■«  z 

42.3  ^-^ 

o.oi     „     „  2.8 
49.53             85.8 

26.0 

61.24 

.11    ;       -               0.1 

12.76 

.11 

42.2-^ 

55-51 

.03      g.         3-5 
64.3      , 

.06 
^•37     ^ 

38.5^'^ 

0.21        "^      2.9 
49.74             82.9 

Dec.    6.0 

61.40 

"'         65.8°-^ 

12.91 

.15 

42.6°-^ 

55-61 

.10      ^         3-6 
60.7 

.06 
1.43 

34-6^-: 

50.17  °•^^  80.2'-' 

.21                    0.5 

.21 

0.7 

.16                3.6 

.X7 

3.8 

0.64  '               2.5 

15.9 

61.61 

vi    ^^-3 

13.12 

43.3     0 

55.77 

57.1      , 

1.60 

30.8 

50.81          ;  77.7 

25.9 

61.87 

.26         _              0.7 
67.0 

13-36 

.24 

0.8 
44.1 

55.99 

.22                    3.6 
1     53.5 

1.88    '^ 

27.1^-' 

5..65*^'*    75.5" 

35-9 

62.16 

67.9 

13-65 

.29 

1.0 
45.1 

56.26 

"^'     50.2^'^ 

2.27    •'' 

23.7^-* 

rl   «.0»                       1.8 
52.66                    73.7 
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Mean 
Solar 
Date. 


Jan.    0.9 

10.9 

I  20.9 

I  30.8 

Feb.   9.8 

19.8 

Mar.   1.7 

11.7 
21.7 
31-7 

Apr.  10.6 
20.6 
30.6 

May  10.5 

20.5 

30.5 

Jane  9*5 

19.4 

29.4 

July    9-4 

19.4 
29.3 
Aug.  8.3 
18.3 
28.3 

Sept.  7-2 
17.2 
27.2 

Oct.  7-1 
17. 1 

27.1 

Nov.   6.1 

16.0 

26.0 

Dec.    6.0 

15-9 
25-9 
35-9 


(^  Ophiuchi. 


Right      I  Declina- 
Ascenuon.        tion 
'     Sait/A. 


h 
16 


3563 
35-90 
36.19 
36.50 
36.82 

37.13 
37.44 
37-73 
38.01 
38.27 

38.51 
38.73 
38.92 

39.09 
39.23 

39.33 
39.41 

39.46 
39.47 
39.44 

39.39 
39.30 
39-19 
39.06 
38.91 

38.76 
38.61 
38.46 
38.34 
38.24 

38.18 
38.17 
38.20 
38.28 
38.42 


-327 
50.0 


51.7 

53-3 
54.7 


38.60 

38.82    •" 
.25 
39-07 


1.3 


56.0 

I.O 


58.3. 
58.x 

57-6^ 
56.3. 


55.5, 
54-7, 
53-9, 
53.., 
5».4. 

51.8 

51-3 
saS' 
50.4 1 
50.2 


o-5 


sat 
50.1; 

50.2 

50.5; 
51.0^ 

51.6 
52-5' 


53-5 

54.8-' 

55.2  ••" 
1-5 


57-7 


'•7 


f  ... 

61.1 


a  Coronae  Boreal  is. 


Right         Declina- 
Ascension.  <       tion 
Nifrtk, 


16  II    ;-t-34   4 


16.54 
16.81 
17,12 

17.45 
17.79 

18.13 
18.47 
18.80 
19.10 
19.39 

19.65 
19.87 
20.06 
20.22 
20.33 

20.41 
20.45 
20.45 
20.41 

20.33 

20.22 
20.07 
19.90 
19.70 
19.49 

19.27 
19.06 
18.85 
18.67 
18.52 


62.7 

59.7^ 
57.0 

54-7, 
52.9 

51.6 
50.9^ 
50.7  I 
51.1^ 
52.1^ 
I 

.'53.5, 
55-3, 
57.5; 
59.9. 


0.7 


62.4 

64.9 

67.4 

69.8' 

72.0 

74.0' 

75.7  , 
77.0' 
78.0 
78.5 
78.7  I 

78.4 
77.8 
76.7 
75.2 
73.3  ; 


a.  5 


1.7 


0.5 


X.3 


18.41  71.0 

18.34  '°'     68.4^'^ 

_  .01      -        a.9 

18.33  65.5 

18.37  •°'     62.4  '" 


18.47 

18.63 
18.83 
19.08 


.10 
.16 


59-2 


55-9 
52.6 

49.5 


3.3 


r  Herculis. 


Right 
Ascension. 


Declina- 
tion 
S0rth. 


16  17      +4631 

s  '       " 

0.08  28.2 

.20 
0.37 
0.70 
1.07 
1.45 

1.84 
2.23 
2.60 
2.96 
3.29 


29 

3-a 

25.0 

S\ 

2,9 

22.1 

V 

2.4 

19.7 

38 

0  '-9 

17.8 

39 

i.a 

16.6 

.39 

0.7 

15.9 

37 

0.0 

15.9 

36 ! 

^^0.6 
16.5 

33 

I.a 

17-7     „ 

30, 

1.8 

3-59 
3.85 

4.06 
4.23 
4.35 

4.42 
4.44 
4.41 
4.33 
4.21 

4.05 
3.85 
3.62 
3.36 
3.09 

2.81 

2.53 
2.26 
2.02 
I.8I 

1.64 

1-53 
1.48 
1.49 
1.57 

1.71 
1.92 
2.18 


.07 


19.5 

21.6 

I  24.1 

I  26.9 

29.8 

I  32.7 
35.6 

38.3 
40.8 
43.0' 


,  I  44-9  , 
46.4 

47.5 
48.1 
48.2 


.05 


47.9 
47.1 
45.8 
44.1 
41.9' 


2.Z 

a.5 
a.  8 
a.9 
a.9 

a.9 
2.7 
a.  5 
2.  a 
1.9 

1.5 
i.x 

0.6 

O.X 

0.3 
0.8 

X.3 
r.7 


39-3 

36.4 

33.1: 

29.6 

26.0 


3.6 
3.6 


22.4 

1S.8 
15.4- 


3.6 


7  Apodis. 


Right 
Ascension. 


h     m 
16  19 


Declina- 
tion 
South. 


28.03 
29.  xo 

30.30  \ 

31-59 
32.94 


1.07 


1.29 


1.38 


34.32 
35.70  . 
37.04 
38.33 
39.54  \ 

40.65 
41.64 
42.50 
43.21 
43.75 


1.38 

1-34 
1.29 


0.99 
0.86 


0.71 


0.37 


44.12 
44-31 
44.32  j 
44-15^ 
43.80 


0.19 


0.51 


43.29 
42.62 
41.83 

40.95 
40.00 


a  67 


0.88 
0.95 


0.97 


39.03 
38.07 
37.16 
36.36 
35.69 

35.20 
3490 
34.82 
34-97 
35-35 


0.30 
0.08 
0.15 
0,38 
0.61 


35.96  ^ 
36.76  I 

37-74  ' 


-7841 


37.0^ 
35.3' 


34.1 

33.3^ 

33.0' 


0.8 


33.9  \ 

35.1 

36.6 

38.5 

40.8 

43.3 
46.1 
49.0 
52.1 


a7 


1.5 


a.  3 


a,9 
3.1 


55.2 
58.3 
61.3 
64.1 
66.7 

.69.0 

70,9 
72.3  I 
73-3 
73.7 


1.9 


0.4 


0.96 
0.91 
0.80  I 
0.67 


7'-«  ..6 
70.2 

68.1  *•■ 
a.  4 


65.7 
63.1 
60.3 

57.4 
54-6 


2.6 


52.0 

49-7  \ 
47.8' 


11  Ursae  Minoris. 


Right      I   Declina- 
Ascension.         tion 
Nifrth. 


h     m 
16  20 


3.57 
4.13 
4-83 
5.64 
6.53 

7-47 
8.42 

9.35 
10.23 
11.03 

".73 
12.30 
12.74 
13.02 
13.15 

13.13 
12.95 
12.63 
12.18 
IZ.60 

10.91 

10.13 

9.27 

8.36 

7.42 

6.47 
5.53 
4.63 
3.79 
3.03 

2.38 
1.86 
1.48 
1.27 

1.23 

1.36 
X.66 

2.13 


+75  57 


.56 
.70 
.81 
.89 
.94 

.95 

.93  j 

.88 
.80 
.70 

.57 

.28  I 

"^ 
•03 , 


35.0, 
31.8 
29.0 
26.7 
25.0 


2.8 

a.3 


1.7 


24.0 
23.6 

23.9' 
24.9' 
26.5 

28.5^ 
31.0; 

33.9. 
36.9; 
40.1 


X.6 


^a 


'  43*3 

.18  ,  ^^  ^  3.1 

46.4 

.«9     ^      f.9 


56.0 
57-4 


«-4 


58.4: 

I     58.7 

95  i   ^     '  0.6 


58.1 
57.0 

55.4; 
53.4; 
50.8  ' 

47-9 
44.7 
41.1 

37.4 
33.6 

29.8 
26.2 
22.7 


x.6 


a.9 


3.a 

3.6 

3.7 
3.8  I 
3.8 


3.6 
3.5 


[Kph   to] 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

Tj  Draconis. 

flScorpii. 
{An  tares,) 

/3  Herculis. 

A  Draconis. 

s  Ophiuchi. 

Solar 
Date. 

-   - 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right        Declina- 

Right      1  Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension.        tion 

Ascension.        tion 

n 

North. 

StfHtk. 

North. 

North. 

South. 

h    1 

0      • 

h 

m 

0       f 

h 

m 

0      > 

h 

m    ,          •      ' 

h 

m             •       ' 

1 
1 

1622 

+6142 

16  23 

—  26  13 

1626 

-|-2I  40 

1628    .f68  57 

163 

2     —1023 

Ian.    0.9 

s 
43.78 

52-5 

s 
50.79 

55-5     ^ 

s 
19.02 

60.2 

s 
6.30 

0     34-9 

s 
9.91 

,.       7.8 

.35 

3-3 

.30 

0.6 

.25 

2.7 

.40             3.4 

.26                  1.4 

10.9 

44-13 

49.2 

51.09 

56.1 

19.27 

57.5 

6.70 

31-5 

10.17 

9.2 

20.9 

44-54 

.41 

46.3'-' 

51.41 

.32 

56-8 

19-55 

.28 

2,4 
55.1 

7.20 

•^°     28.5^" 

10.46 

.29,                1.3 
^      10.5 

!           30.8 

45.01 

•47 

43.8'-' 

51-75 

-34 

57.6  "■" 

19.85 

.3'> 

2.2 
52.9       „ 

7.77 

'''     26.1"* 

10.76 

•^°     11.8'-^ 

Feb.    9.8 

45.51 

-50 

4.-9 '•' 

52.10 

•35 

58.5°-' 

20.17 

.32 

1.8 
51. 1 

8.39 

.62              1.9 

11.07 

•^'     13.x '-^ 

.5a 

1.2 

.35 

1.0 

.3X 

1.4 

.66  '              1.2 

.32             I.I 

19.8 

46.03 

4°-7  «  . 

52.45 

59.5 

20.48 

49-7^ 

9-05 

ft.      ^3.0 

11.39 

,     ^4-^     n 

Mar.    1.8 

46.56 

.53 

0.5 

40.2 

52.79 

.34 

60.4"' 

20.80 

.32 

48.8°-^ 

9.72 

.67               0.5 
/      22.5 

11.71 

^5.1" 

.51 

0.1 

.33 

1.0 

.31 

.,     0.4 

.65            ,0.1 

.31             0.8 

11.7 

47.07 

40.3    „ 

53-12 

61.4 

21.11 

48.4 

10.37 

22.6 

12.02 

15.9 

.48 

0.8 

.32 

_    ^  0.9 

.29 

0     0.1 

.62                 0.8 

-29 

i     0.5 

21.7 

47-55 

41. 1 

53.44 

62.3  „ 

21.40 

48.5 

10.99 

R        23.4 

12.31 

16.4 

31-7 

48.00 

.45 

42.5"* 

53.75 

.3X 

0.8 

63.1   „ 

21.67 

•27 

0.5 
49.0 

11.57 

'''        24.8"* 

12.59 

•**;  16.8  °- 

.40 

1.9 

.28 

0.8 

.25 

^        1.0 

.51                        2.0 

.26'          0.1 

1  Apr.  10.6 

48.40 

44.4 

54.03 

63.9 

21.92 

50.0 

12.08 

26.8 

12.85 

16.9 

1    • 

20.6 

48.74 

.34 

46.8 '•♦ 

54.29 

.26 

64.6 

22.15 

.23 

51.4 ": 

12.51 

-•3     ««  ^  a.4 
29.2     ^ 

13.09 

.24      _     0.0 
16.9 

•27 

^  2.8 

..23 

0-7 

.20 

1.6 

.34              2.8 

.22          ,        0.2 

30.6 

49.01 

49.6 

54.52 

65.3      ' 

22.35 

53.0 

12.85 

^i  32.0 

13.31 

1     16.7 

May  10.6 

49.21 

.20 

^  3*0 
52.6^ 

54.73 

.21 

.         0.6 
65.9 

22.52 

.17 

1.9 
54.9 

13.09 

.24  .             3-0 
35.0 

13-50 

•'^16.4°-^ 

20.5 

49.34 

.13 

3.1 
55.7 

54.90 

.17 

66.4°-' 

22.66 

.14 

2.1 
57.0 

13-24 

■^^3«.2'-' 

13.66 

•^'  16.0"* 

.05 

3.3 

.14 

0.5 

.10 

2.1 

.04                 3.2 

.14          0.5 

30.5 

49.39 

58.9 

55.04 

66.9 

22.76 

59.1 

13.28 

\    41.4 

13.80 

1  15.5 

June  9-5 

49.37 

.02 

62.0^-' 

55.14 

.10 

67.4"^ 

22.83 

.07 

61.2"' 

13.22 

.06               3.x 
a'   '♦4.5 

13.90 

•"!i5.x"* 

19.5 

49.27 

.10 

64.9^-: 

55.21 

.07 

67.9^-' 

22.87 

.04 

63.2"- 

13.06 

.16               3.0 
;  47.5 

13.97 

••^    14.6  »•' 

29.4 

49.10 

.17 

67.6'-^ 

55.24 

.03 

68.3-^ 

22.86 

.01 

65.x 't 

12.81 

"^150.2^-^ 

14.00 

•'■'     14.1°-' 

July    9.4 

48.87 

.23 

3.4 
70.0 

55.23 

.01 

68.6/ 

22.82 

.04 

66.9"' 

12.47 

•^!52.6^-* 

14.00 

.00 

0.4 
13.7 

.29 

2.0 

.04 

0.3 

'07 

1.5 

.41  1           2.1 

.04 

0.4 

19.4 

48.58 

72.0 

55.19 

68.9 

22.75 

68.4 

12.06 

B          54.7          ^ 

13.96 

13.3 

29.3 

48.24 

.34 

73.5'-' 

55.10 

.09 

-       0.2 
69.1 

22.64 

.11 

69.6 

11.58 

.48        ^       1.6 
56.3 

13.89 

.07 

0.3 
13.0 

Aug.    8.3 
18,3 

47.86 
47.44 

.38 
.42 

74-^0.7 
75-3 

54.99 
54.84 

•II 

.15 

69.2 
_        0.0 
69.2 

22.51 
22.35 

.13 
.16 

^   1.0 

71.2 

11.04 
10.45 

1  58.0 

13.79 
13.66 

.10            0.3 

12.7 

.13             0.3 

12.4 

28.3 

47.00 

.44 

0.1 
75.4 

54.68 

.16 

_        0.1 
69.1 

22.18 

.17 

7..6°- 

9.84 

.61       „      0.1 
^     58.1 

13.51 

.15             0.2 

\      12.2 

.45 

0.4 

.17 

0.2 

.18 

0.0 

.62  1            0.4 

.16             o.a 

Sept.  7-2 

46.55 

75.0 

54.51 

68.9 

22.00 

71.6 

9.22 

e  !  57-7  • 

13.35 

aI  ^2-° 

17.2 

46.10 

.45 

1.0 
74.0 

54.34 

•17 

68.6°-^ 

21.81 

.19 

71.2"-* 

8.60 

•*'    56.8°" 

13-19 

.16 

0.1 
11.9 

27.2 

.45-67 

.43 

72.6'-^ 

54.17 

.17 

68.2^^ 

21.63 

.18 

70.5"^ 

8.01 

'I    55.4 '•* 

13.04 

.15 

0.0 
11.9 

.40 

i.g 

.14 

0.5 

.16 

'               1.0 

.56                        1.9 

.13              ao 

Oct.    7-2 

45-27 

70.7 

54-03 

67.7 

21.47 

69.5 

7.45 

53.5 

12.91 

11.9 

17. 1 

44.92 

.35 

68.3^*: 

53.92 

.11 

67.2'^' 

21.34 

.13 

68.1  '" 

6.95 

.50                       2.4 

12.80 

.IX               0.2 

I2.I 

.29 

2.8 

.07 

0.4 

.10 

1.7 

.43                2.8 

.08                   0.3 

i          27.1 

44.63 

^5-5  ,  ^ 

53-85 

66.8 

21.24 

66.4 

6.52 

48.3 

12.72 

12.4 

;Nov.  6.1 

44.40 

.23 

62.3  '•* 

53-83 

.02 

66.4"* 

21.19 

.05 

_        2.1 

64.3  . 

6.18 

•'V45.i'" 

12.69 

•°^     12.8°-* 

16.0 

44.26 

.14 

58.8  '•' 

53.86 

.03 

66.0  °-* 

21.18 

.01 

62.0"^ 

5-94 

'''     41.6'-^ 

12.71 

.02               0.6 
13-4      « 

.05 

3-7 

.08 

^    0  °.^ 

.04 

2.5 

.13             3.7 

.07               0.8 

26.0 

44.21 

55-^     « 

53.94 

65.8 

21.22 

59.5 

5.81 

37-9     . 

12.78 

14.2 

Dec.    6.0 

44.24 

.03 

3.8 
51-3     0 

54.08 

.14 

65.8 '"■° 

21.32 

.xo 

56.8 '-^ 

5.80 

.ox               3.8 
34-1 

12.89 

.11                0.9 

.13 

3.8 

•  19 

0.1 

.14 

2.8 

.11              3.9 

.16             1.0 

16.0 

44-37 

47-5     , 

54-27 

65.9 

21.46 

54.0     „ 

5-91 

1   30.2 

13-05 

16.1 

25-9 

44-59 

.22 

43.7 '•" 

54.50 

.23 

66.2°-' 

21.65 

.19 

2.8 
5X-2     « 

6.13 

•":.6.5^-^ 

13.26 

.21                      X.2 

17.3 

{           35-9 

44.89 

.30 

40.." 

54.78 

.28 

66.7  "•' 

21.88 

.23 

48.4 

6.47 

•"     23.0" 

13.51 

"^1   18.6^-^ 

[Eph   10] 
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FIXED  STARS,  1910. 


(CONSTANTS  OF  STRUVE  AND  PETER&) 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

aTriang  Australis. 

V  Herculis. 

K  Ophiuchi. 

e  Ursae  Minoris. 

</ Herculis. 

1 

1 

1 

1 

Ri^ht      1  Declina- 

RiKht      '  Declina- 

Right 

Declina- 

Right        Declina- 

Right         Declina-    1 

Ascension.  I       tion 

Ascension         tion 

Ascension. 

tion 

Ascension.  '       tion 

Ascension.  '       tion       1 1 

0       • 

I    North. 
m     ,         •»      • 

b 

m 

North. 

0      • 

,    North. 

Kmrlk. 

h 

m 

h 

h      m     1          •       ' 

h 

ml.. 

1639 

-6851 

16  39    -f39   5 

1 

1653 

-h    930 

1654      -^8210 

16    58     +3341   ij 

Jan.    0.9 

s 
2.14 

41.0      , 

s 

46.52 

25.9 

s 
22.36 

47.2 

s                      " 
62.65     ^     61.7 

s 
14.83 

i45.2 

10.9 

2.73 

•f     39.4  ••'■ 

46.77 

"','".7'" 

22.59 

.23 

2.2 
45.0 

63.33:^    58.3^-* 

15.05 

.22                    3.1 
42.1^ 

20.9 

3.40 

38..- 

47.06 

•''li9.8*-' 

22.85 

.26 

2.1 
42.9 

64.29°-''' 55.3 '•! 

15-32 

.27                    2.9 
39.2 

30.8 

4-13 

Z    37-4"" 

47.38 

•'V:7.3'-' 

23.13 

.28               X.9 
41.0 

1.20  1               2.6 

65-49        52.7 

15.61 

36.7 

Feb.   9-8 

4.89 

.76  ;           0,3 

Z  37.1 

47.7i 

•f.5.3" 

23.43  . 

.30  1             1.7 
39.3 

66.88'-^^     50.7'" 

15.93 

.32                .   2.1 

34-6     . 

.78              ao 

.35 

».5 

.30               1.3 

1.52  ,              X.4 

-33               1.6 

19.8 

5.67 

«     37-1 

48.07 

13.8 

23.73 

'   38.0 

68.40      ^1    49.3      ^ 

16.26 

33.0 

Mar.   1.8 

6.45 

•^i37.6°-' 

48.43 

.3« 

0.9 
12.9 

24.03 

.30  j             1.0 
37.0     ^ 

X.60 1      „       0.8 
70.00              48.5 

16.59 

•^^     32.o'-° 

11.7 

7.23 

•'"     38.4''-' 

48.77 

•"     ,2.6°-^ 

24-33 

.30  1      _      0.6 
1   36.4 

,     X.62       \      0.1 
71.62           '    48.4 

16.92 

•^^3I.5°•^ 

21.7 

7.98 

•"139.6"- 

49.11 

•;^l   :2.9-^ 

24.62 

.29  ,      ,      0.2 

Z\  36-2 

1.58        „      0.5 
73.20           1    48.9 

17-25 

•^^     31-6°-^ 

.71                X.6 

•3'            «  0.9 

.28  1      ^      0.2 

^„  X.48  ,              1.2 

.30 ,           0.7  ' 

5^-7 

8.69 

^     ^^'2      « 

49.42 

*,     '3.8 

24.90 

•,  36.4  ^ 

74.68      '    1    50.1 

17.55 

32.3     1 

.66                X.8 

.89  1              x.i 

.27               0.6 

X.33                X.7 

.29                     X.2 

Apr.  10.7 

9.35 

'43.0 

.61       ^^        2.1 

49.71 

.26  1^5.2 

25.17 

^7.0 

.241    ''^       0.9 

76.01              51.8 

X.13  ,              2.2 

17.84 

.27     33-5.., 

20.6 

9.96 

.    1  45-1 

49.97 

,,     '7.1 

25.41 

37-9 

77.14              54.0 

18.11 

35-1 

.54             a.3 

.23 

2.2 

.22  1             x.x 

«    .     0.90        ^  ^  2.6 

.23             2.0 

30.6 

10,50 

I \  47-4 

50.20 

.19.3  , 

25.63 

1  39.0 

78.04           1    56.6 

18.34 

37.1 

May  10.6 

10.97 

*3'^^-^'6 
.39  ,               2.6 

50.39 

.19 
•»5 

21.8^5 
2.6 

25.82 

.19           1.4 

.17'   ^"^.5 

„  ^     0.65               2.8 

18.55 

.21  '           2.3 
.16     39-4^3 

20.5 

11.36 

52.5 

50.54 

24-4      „ 

25.99 

41.9  : 

79.07                         62.5 

18.71 

41.9 

.30  .              2.7 

.10 

2.8 

.14        1.6 

0.10                3.t 

.13             2.7 

30-5 

11.66 

1   55.2 

50.64 

27.2   , 

26.13 

43.3  ^ 

79.17              65.6 

18.84 

44.6 

June   9.5 
195 

11.86 
11.96 

.20 1              2.7 

60.5 

50.70 
50.72 

.06 
.02 

2.8 

30.0 
2.7 

32.7 

26.23 
26.30 

.10        1.6 

.07    ,«-'-.6 
46.7      , 

78.98  °"^i  68.7'" 

'     ^0.46,          '-3.0 
78.52              71.7 

18.93 
18.98 

.09             2,7 

'     49.9^ 

29-5 

11.96 

.00 ,  ^    2.5 
63.0 

50.69 

.03 

2.5 

35-2 

26.34 

"^     48.3"-* 

_     0.72               2.8 
77.80           ,   74.5 

18.98 

.00                     2,5 
,     52.4 

July    9-4 

11.86 

.10       2.3 
'  65.3 

50.62 

.07 

3*3 
37.5 

26.34 

•~     49.7"^ 

^  „     0.96  1              2.6 
76,84    ^1  77-1 

18.94 

.04                      2.2 
c       54.6 

.19'              2.1 

.11 

2.0 

.04                    1.2 

1. 18                    2.2 

.08                     2.1 

19.4 

11.67 

«    ^7-4     « 

50.51 

i  39.5  . 

26.30 

^       50.9 

75,66                  79.3       „ 

18.86 

'     56.7 

29.4 

11.39 

.28  ,  ^       1.8 
'  69.2 

50.36 

.15  1       1.6 

«     41-1 

26.23 

.07                     X.I 
52.0 

1.37     ^         t.8 
74.29              81.I 

18.74 

•"58.4'-^ 

Aug.    8.3 

IZ.03 

.36             1.5 

1  70-7 

50.18 

.18  1            I.) 
1  42.4 

26.12 

.11                     0.9 
52.9       ^ 

72.777     82.4'-^ 

18.59 

"k     59.8"* 

X8.3 

10.60 

"!  71.7"° 

49.97 

•"|43.3°-^ 

25.99 

.13                     0.6 
53.5 

71.12  ^•^'183.3°-^ 

18.41 

"«       60.8   '-^ 

28.3 

10.13 

•^^l72.2°-5 

49-74 

"^43.7"* 

25.84 

.15                 0.4 

:  53.9 

69.38              83.8 

18.20 

'"       61.4"' 

.30                 0.1 

.24  1    ^         0.© 

.x6               0.2 

1.79  1               O.X 

.22                    0.2 

Sept.  7-2 

9-63 

72.3 

49.50 

43.7 

25.68 

54.1 

67-59   ^  83.7 

17.98 

61.6             1 

17.2 

9.12 

.51                  0.4 

'  71-9 

49.25 

•''  43.2'^' 

25.51 

•'^     54.1°-° 

1.80    „       0.6 

65-79  ^  g  ^3.1  ^  ^ 

17.76 

.22       ,           0.2   1 
61.4             ' 

27.2 

8.64 

•^^7I.o"^ 

49.01 

.n.         0.9 

25.34 

e    53-8  °-^ 

64-03'*^  82.0  • 

17.53 

'''   6o.s"'; 

Oct.    7-2 

8.21 

•^^'69.7"^ 

48.79 

•"l4'.o- 

25.18 

.16  ,           0.6 
53-2 

62.34'-'^  80.4"^ 

17-32 

•"   59.7 '•'! 

17.1 

7.84 

•^^68.o"^ 

48.60 

.19     ^         1.8 
<l    39.2 

25.05 

•"     5-3°-' 

60.76 '-^^  78.4"° 

17.14 

.18 ,  ^    1.5 
58.2 

.28             2.0 

.16  1              2.2 

.10                       T.I 

T.42  ^         2.5 

.16                 1.9 

27.1 

7.56 

66.0 

48.44 

1    37.0     ^ 

24.95 

nA        51.2 

59.34        75.9 ,  „ 

16.98 

56.3           1 

Nov.   6.1 

7-39 

•■'  63.7'-' 

48.33 

.IX  1             2.6 
^     34-4 

24.89 

.06                         1.3 

^     ^♦9-9     , 

_            1.22                     2.9 
58.12                   73.0 

16.87 

.11                 2.2  1 

^     54-1     ^1 

16.1 

7-34 

'Z     ^'•3     ' 

48.27 

.06             2.9 
31.5 

24.87 

•"     48.3^-' 

57.13"^       69.8  ^-^ 

16.81 

.c6                2.6  ' 
51-5 

26.0 

7.42 

•°"^5H.8'-' 

48.27 

.00       „      3.1 

24.90 

-^     46.4^-^ 

56.41-^'     66.4^-^ 

16.80 

•"■     48.6  "'i 

iDec.    6.0 

7.62 

.20             ^           2.5 
,      56.3 

48.33 

.06                 3-3 
.    25.1 

24.97 

.07             2.0 
44.4, 

55.98"^^     62.8^-' 

16.84 

■°*    45.5'"! 

.33  !          2.3 

.12,               3.5 

.13             2.1 

0.13              3.7 

.10'              3.2  1 

j6.o 

7-95 

1  54.0 

48.45 

21.6 

25.10 

42.3 

55.85         ,59.1     , 

16.94 

42.3      1 

1           25.9 

8.39 

.44           2.1 
51.9    „ 

48.62 

"7       18.2  ^-^ 

25.27 

56.04°-'    55-5  ^-^ 

17.09 

•  15             3.2 

39.1 

35-9 

8.93 

.54           i.« 
50.1 

48.84 

.22                3-3 

14.9 

25.48 

•"     37.8'-^ 

56.53  °-^''     5-^-' 

17.29 

.20             3.2 

35.9 

I 

-  -      — 

J 

--             -      -      - 

— 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.9 
10.9 
20.9 
30-9 

Feb.    9.8 

I  19-8 

Mar.    1.8 
I  11.8 

21.7 
j  31.7 

1  Apr.  10.7 
I  20.6 

I  May  10.6 
20.6 

30-5 
ijune   9*5 

19.5 
I  29.5 

I  luly    9-4 

19-4 
29.4 
Aug.    8.3 
18.3 

! 

'Sept.  7-3 
I  17.2 

I  27-2 

Oct    7-2 

17.2 

27.1 

Nov.  6.1 

16. 1 

26.0 

Dec.    6.0 

16.0 
26.0 
35-9 


r/  Ophiuchi. 


Right 
Ascension. 


h 

8 
0.55 
0.79 
1.06 
1.36 
1.67 

1.99 
2.31 
2.62 
2.93 
323 

3-52 
3-79 
4.04 
4.26 
4.46 

4-63 
4-77 
4.87 

4.94 
4-97 

4-95 
4.90 
4.82 
4.70 
4-56 

4.40 
4.23 
4.07 
3-92 
3.79 

3.69 
3-63 
3.62 
3.66 
3-74 

3.88 
4.06 
4.29 


-1536 


Declina- 
tion 
Simtk. 


51.8 
52.7 
53-7 
54-7 
55.6 

56.4 
57-i^ 
57.7' 
58.2' 

58.5' 


58.7^ 
58.7^ 
58.6 

58.4' 
58.2^ 


57-7  I 
57.4^ 
57.2^ 
57.0^ 

56.8 
56.6* 

56.5' 
56.4 

56.3, 

56.2 

56.0 
56.0 
56.0 


56.1 
56.2 

56.3; 

56.8 

57.3; 

58.0 

58.7' 

59.6 


«» Herculis. 


Right 
Ascension. 


h     m 
17  10 


30.48 
30.69 

30-94 
31.21 

31.49 

.31.79 
32.10 
32.40 
32.70 
32.98 

33-25 
33-51 
33-74 
33-95 
34-13 

34.28 
34-40 
34-48 
34-53 
34-53 

34-50 
34-43 
34-33 
34-20 

34-05 

33.88 
33-70 
33-52 
33-35 
33.20 

33.08 
33-00 
32.96 
32.97 
3303 

33-13 
33-28 
33.48 


Declina- 
tion 
North. 


+  1429 

26.9 

2.4 
24.5  ^  ^ 


22.3 


18.4 


1.8 


17.0 

z6.o 

c 

15-4 

c 
15.2 

15.5 

16.2 

1 
17.2 

18.6' 


0.3 


1.6 


23-9 
25.8 
27.7 

29-5 
31.2 

32.7 
34-0 
35-1^ 
35.9  \ 
36.4 


0.5 
0.3 


36.7, 

36.7 
36.4 

35-8 
34-9 

33.7 
32.2 

30.4 

28.4; 

26.2 


0.6 


a.  3 


23-9^ 
21.4 
19.0  ' 


2.5 


IT  Herculis. 


Right 
Ascension. 


h      m 
17   II 

8 
52.53       , 
52-74 
52.99 

53-28 
53-60 


53-93 
54-27 
54-61 
54-94 
55-27 

55-57 
55-85 
56.10 
56.32 
56.50 

56.65 

56.75 
56.80 
56.81 
56.78 

56.70 
56.58 
56.42 
56.23 
56.02 

55.78 
55-54 
55.30 
55.07 
54.86 

54.69 
54.55 
54.46 
54.43 
54.45 

54.53 
54.67 
54-85 


.03 


+3654 


Declina- 
tion 
North. 


28.6 

25.4^ 

22.5  ' 
19.8  \ 

17.6  ' 


.5.9, 
14.8 

I4.a; 
M.3, 
.4.9, 

z6.o 
17.7 
19.7 


1.7 


24.7 


2.8 


27.5, 
30.3, 
33-0] 
35-7' 
38.1 


2.4 


40.3, 

42.2 
43.8 
45-0^ 
45.8^ 


1.6 


46.1 
46.0 
45-5 
44.5 
43-1 


41.3. 
39.0; 
36.4  ; 
33.5; 

30.4: 


27.1 

23.8; 
20.5 


d  Ophiuchi. 


Right 
Ascension. 


h     m 
17   16 

8 
26.32 
26.57 
26.85 
27.16 
27.48 


27.81 
28.15 
28.49 
28.82 
29.14 

29.45 

29.75 
30.02 
30.27 
30.50 

30.69 
30.85 
30.97 
31.05 
31-09 

31.09 
31.04 
30.96 
30.84 
30.69 

30.52 
30-35 
30.17 
30.01 
29.86 

29.75 
29.68 
29.66 
29.69 
29.77 

29.90 
30.09 
30.32 


Declina- 
tion 
South, 


-2454 
38.0 

38-3  r^ 

38.7  *' 

39.2 

39.8' 


0.5 


40-3 
40.8 
41.4 
41.8 
42.2 

42-5 
42.8' 

43.1; 

43-3 

43.6 

43-8 
44-1 
44-3 

44.6. 

44-9, 

451, 
45.4 
45-6 
45.8^ 
45-9  I 

46.0 
45-9* 
45-8] 
45-6  I 
45.3' 


0.5 


0.4 


0-3 


45-1^ 
44.8^ 

44-5] 
44-3* 
44-2' 


44.2^ 
44.4^ 
44.6* 


b  Ophiuchi. 


Right 

Declina- 

Ascension. 

tion 

South. 

h 

m 

0 

17  20 

-24     5 

s 
49.80 

36.8 

.24 

0.4 

50.04 

.28 

''■!«•* 

50.32 

37-6 

50.62 

.30 

38.1  •'•' 

•^% 

0       0.6 

50-94 

38.7 

•33 

0.5 

51.27 

39-2 

51.61 

•34 

0-5 
39.7 

-SI 

0.5 

51-94 

40.2 

-V, 

£  0-4 

52.27 

40.6 

.<« 

0.4 

52.59 

41.0 

-31 

0-3 

52.90 

41.3 

.10 

o.a 

53-20 

41.5 

53.48 

.28 

0.2 
41.7 

.a^ 

0.2 

53-73 

41.9 

53.96 

.^3 

0.1 
42.0 

.19 

0.2 

54.15 

42.2 

.16 

0.2 

54-31 

42.4 

.n 

^  0.2 

54-44 

42.6 

.«> 

0  0.2 

54-53 

42.8 

.04 

0.2 

54.57 

43.0 

0.3 

54.57 

43.3 

.0^ 

0.2 

54.52 

43-5 

.08 

0.2 

54-44 

43.7 

.11 

0.2 

54.33 

43-9 

.15 

0.1 

54.18 

.16 

*^-°o.. 

54.02 

44.1 

53.84 

.lb 

0.1 

44.0 

53-67 

•17 

0.1 

43.9 

.'7 

r,    0-» 

53-50 

43.8 

53.36 

.14 

-  0.2 
43.6 

.11 

0.2 

53-25 

43-4 

.oS 

0.3 

53-17 

43.1 

.o< 

0.2 

53.14 

42.9 

.01 

0  o.» 

53.17 

42.8 

.08 

0.1 

53-25 

42.7 

.13 

O.X 

53.38 

42.8 

53-56 

43-0 

.22 

0.2 

53.78 

43.2 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Jan. 


I  Feb. 


'Mar. 


I  Apr.  10.7 
I  20.7 

I  30.6 

I  May  10.6 
I  20.6 

I 

,  30-5 

jjune   9.5 

!      19.5 

29.5 
I  July    9-4 

1  19-4 

29.4 

Aug.    8,4 

18.3 

28.3 


I 


I  Sept.  7-3 

17.2 

I  27.2 

I  Oct.    7-2 


I 


17.2 


27.1 

Nov.   6.1 

16. 1 

26.1 

I  Dec.    6.0 

16.0 
26.0 
35-9 


c5  Arae. 


RiRht 
AscenBion. 


h      m 
17  22 

8 
53-89 
54.29 

54-75 
55-26 
55.80 


56.38 
56.97 
57.56 
58.14 
58.71 

59.26 
59.78 
60.26 
60.70 
6i.o8 

61.40 
61.66 
61.84 
61.95 
61.98 

61.93 
61.81 
61.62 
61.36 
61.06 

60.72 

60.37 
60.01 
59.67 
59-37 

59.12 
58.94 
58.85 

58.84 
58.9.^ 

59.12 
59-39 
59.74 


Declina- 
tion 
South. 


_6o  36 

33.1 
31-5 


30.1 
29.0 
28.3  ; 

27.8 

27.7* 

27.9' 

28.5' 

29.3 


0.7 


0.8 


30.4 
31-7 
33.3 
35.0 

36.9 

39.0 

41.2; 

43.4 

45.6^ 

47.7. 


49.7 
51.5  \ 

53.1 ; 

54.3 

55.2 


0.6 


55.8 
55.9; 

55-5 

54.8; 
53-7 


52.3 

50.5; 
48.6' 

46.5^ 
44.4  ' 


42.3, 
40.3 

38.5 


X.8 


P  Draconis. 


RiRht 
Ascension. 


h      m 
17  28 

s 
21.42 
21.62 
21.89 
22.20 
22.56 


22.95 
23.36 

23-77 
24.19 
24.59 

24.97 
25.32 

2563 
25.90 
26.11 

26.28 

26.39 
26.43 
26.42 
26.34 

26.21 
26.03 
25.80 
25-52 
25.21 

24.88 

24-54 
24.19 

23.85 
2353 

23.25 
23.02 
22.84 
22.72 
22.68 

22.70 
22.80 
22.96 


Declina- 
tion 
North. 


+5221 


55-4. 

51.9 

48.6; 

45-7' 

43-2 


3.5 


41-3 
40.0 

39-3 
39.3 
39.9 

41.1 

42.9 

45.2; 

47-8; 

50.7 

53.8 
57.0 
60.2 
63.2 
66.1 


a-5 

1.9 

1.3 
0.7 
0.0 
0.6 
1.2 


1.8 
2.3 


a.9 


a.9 


68.7 
71.0 
72.9 
74.4 
75.4 

76.0 

76.0 

75.6 

74.6* 

73-2^ 

71.2 
68.8 
66.0 
62.9 
59.5 

55-9 
52.3 

48-7 


1-5 


0.6 


0.4 


a  Ophiuchi. 


Right 
Ascension. 


h     m 
17  30 


43.21 
43.41 
43.64 

43.89 
44.17 

44.46 
44.76 
45.06 
45.36 
45.65 

45.93 
46.19 
46.44 
46.66 
46.86 

47.03 
47.17 
47.27 

47.34 
47.36 

47-35 
47.30 
47.21 
47.09 
46.95 

46.78 
46.61 
46.43 
46.26 
46.10 

45-97 
45.88 

45-83 
45.82 
45.86 

45-95 
46.08 
46.25 


Declina- 
tion 
North. 


-1237 


24-3. 


2.3 


19.8 

17.8' 

i6.o 

14.6 

X3.6; 

12.9 

12.7 

12.9 

13-6 

14.5 
15.8 
17.3 

19.0 

20.9 
22.7 
24.6 
26.4 

28.1 

29.6 

31-0 

32.1; 
33.0 

33.6 
34.0^ 

34.1^ 

33-9^ 
33.4^ 
32.6 


1.8 


0.7 


x.8 
1.9 
x.8 
1.7 
1.5 


1.4 


31-5  , 

30.2 

28.6^ 

26.8 

24.8 


a.o 


22.6 
20.3  " 
17.9' 


2.4 


Right 
Ascension. 


h     m 
17  36 


53.10 
53-28 
53-52 
53.81 
54-13 

54.48 

54.84 
55.22 
55.59 
55.96 

56.31 
56.63 
56.92 
57.18 
57.40 

57.58 
57.70 

57.77 
57.79 
57.75 

57.66 
57.5a 
57.34 
57.12 
56.86 

56.58 
56.29 
55.99 
55-70 
55.43 

55.19 
54-99 
54-84 
54-74 
54-71 

54-74 
54-83 
54.98 


culls. 

Declina- 

tion 

North. 

0       • 

+46  2 

66.2 

62.8  ^•■' 

50.6  =••' 

56.6  ^•° 

2.4 

54-2 

2.0 

5^'^  I  . 

50.8  '-^ 

0.7 

50. 1 

0.1 

50.0 

0.5 

5"-5,.. 

51.6     ^ 

X.6 

53.2 

a.1 

55-3 

Q  a.5 

57-8  a.8 

60.6 

3.0 

63.6 

66.7  ^' 

69.7^-° 

3.0 

72.7 

^-«::: 

78.2 

80.,*-' 

82.4  ;•' 

sw 

85.0  '•' 

0-7 

85.7      , 

8,.9"-' 

^^- 

84.8 

8,V,  '■' 

1.8 

81.7 

2.2 

79-5     ^ 

76-9 

2.9 

74.0 

3-3 

70.7 

3-4 

67.3 

63.8^-^ 

60.3^-^ 

u  Draconis. 


Right 
Ascension. 


h     m 

17  37 


+6847 


25.15 
25.38 
25.71 
26.14 
26.65 

27.22 
27,84 
28.48 
29.13 
29.76 

30.35 
30.90 
31.37 
31.76 
32.07 

32.28 
32.39 
32.39 
32.29 
32.10 

31.81 
31.43 
30.97 
30.45 
29.87 

29.25 
28.61 
27.96 

27-33 
26.73 

26.18 
25.69 
25.29 
24.98 
24.78 

24.70 
24.74 
24.89 


Declina- 
tion 
North. 


50.3 
46.7 

43.3; 
40.3; 
37.7; 


3.6 
3-4 


35.7, 
34.3 

33.6^ 

33.5 

34-1 


0.6  I 


1.8  { 


35.4 
37.2. 

42.2 
3.0 

58.2    I 
61.2 '-"i 

2.8 


64.0 

66.4 
68.5 
70.1 

7».3 


a.4 


Z.6 


0.7 


72.0 

72.2 

71.8^ 

70.9' 

69.5 

67.6 
65.2 
62.4 
59.2 
55.7 

52.1 

48.4; 
44.7' 


0.4 


1.9 1 


2.8  I 


3.5 1 
3.6 
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Jan.  i.o 
10.9 
20.9 
30.9 

Feb.    9-9 

19.8 
Mar.  1.8 
11.8 

21.7 
31-7 

Apr.  10.7 
20.7 
30.6 

May  10.6 
20.6 

30.6 
June  9-5 
19.5 
29.5 
July   9-4 

19.4 
29.4 

Aug.  8.4 
18.3 
28.3 

Sept.  7-3 
17-3 
27.2 

Oct.  7-2 
17.2 

27.1 
Nov.  6.1 
16. 1 
26.1 
Dec.    6«o 

16.0 
26.0 
36.0 


//  Herculis. 


Right      I  DecUna- 
Ascension.  ;      tion 
1    yorth. 


h     m    I         •      ' 
1742     i+2746 


53-95 
54-13 
54-34 
54-59 

54.87 

55.16 
55.47 
55-79 
56.10 
56.41 

56.71 
56.99 
57-25 
57.49 
57.70 

57.87 
58.01 
58.11 
58.17 
58.18 

58.15 
58.08 
57.97 
57.83 
57.66 

57.46 

57.25 
57.04 
56.83 
56.64 

56.47 

56.34 
56.25 
56.20 
56.21 

56.26 
56.37 
56.52 


.18 
.21 

.25 
.a8 

.29 

.31 
.32 
.31 
.31 
.30 

.28 

.26 

.24 

.21 
.17 


15.6 

12.6 

9.8 

7-3 
5-1 


3.4 
2.1 

1.3 
I.I 
1.4 


3.0 


a.  5 


1-7 


0.8 


3-5 
5-2 
7.2; 
9-5 


1.7 


2.3 


.03 


12.0 
14.5 
17.0 
19.5 
21.8 

24.0 


.07 

X.9 

25.9    , 

.11 

1.6 

27.5 

.X4 

28.8  '-' 

.17 

0.9 

.ao 

^^^^0.6 

30-3 

.21 

0.2 

30.5 

21 

0.2 

30.3        , 

21 

0.6 

29.7 

ly 

28.7    "' 

•  17 

1.4 

27-3 

13 

2,.6  '■'' 

CX) 

2.1 

23-5 

o-i  , 

2.4 

21. 1 

01 

Q            2.7 

18.4 

05 ; 

2.9 

15.5 . 

12.6 

9.6- 


2.9 


V'*  Draconis. 


Right 
Ascension. 


h     m 
1743 

s 
28.23 

28.45 
28.81 
29.28 
29.85 


Declina- 
tion 
North. 


+72  1 1 


30.50 

31.21 

31.95 
32.70 

33-43 

34.13 
34.76 
35.32 
35.78 
36.14 

36.38 
36.50 
36.50 
36.38 
36.14 

35.79 
35.33 
34.78 

34.15 
33.46 

32.72 
31.95 
31.17 
30.41 
29.67 

28.99 

28.39 
27.88 
27.48 
27.20 

27.06 
27.05 

27.19 


.00 

.13 
.24 
•35, 

.46 
.53 
.63 
.69 

.74 

.77 
.78 
.76 
•74 
.68 

.60 
'5» 
.40 
.28 
.14 


27.7 
24.1 
20.7  ■ 
17.6; 
15.0 


12.9 

XX.4; 

10.6 
10.5^ 


3.6 


13.9, 

i6.r 
18.7' 
21.7; 


1.8 


24.9 
28.1 
31.4; 

34-6; 
37-6 


3.2 

3.3 


2.8 


40.4 
42.9 
45.0^ 

46.7' 
48.0 

c 

48.7, 

49-0 
48.7* 
47-8^ 
46.5  ' 

44-7^ 
42-4' 
39.6 
36.5; 

33.1 


2.5 


2.8 


3.6 


29-5 

25.8; 


^  Herculis. 


Right 
Ascension. 


Declina- 
tion 
N0rth. 


h     m 
1753 

s 
7.69 
7.86    •'' 

«  .2' 

8.07 

8.32  ■"■ 

.2f 

8.60 

.3" 

8.91 
9-23 
9-56 
9.90 
10.24 

10.56 
10.87 

II. 15 
11.41 
11.64 

11.82 
11.97 
12.07 
12.12 
12.13 

12.09 
12.00 
11.87 
11. 70 
11.50 

11. 28 
11.04 
10.79 
10.54 
10.31 

10.10 

9-93 
9.80 
9.72 

9.70 


9-73 

9.81 
9.94 


1+37  15 

!  3^-^.2 

,  33-1 

3.» 
30.0 
^         2.8 
'   27.2 

;24.8'-^ 


22.8 


38.4 

35-2 
31-9 


>' Draconis. 


Right         Declina- 
Ascension. '       tion 
i     North, 


h     m 

17  54 

s 

28.41 
28.58  •'' 

.23 

28.80 

.2f 
29.08 

.33 
29.40 


+  51    29 


29.76 


49-7 
46.2 
42.8 
39.7; 
37-1  ' 


34-9, 


3.4 


.32 

1.4 

.39 

1.5 

21.4 

30.15 

33-4 

•33 

0.9 

.40 

1.0 

20.5 

30.55 

32.4 

•34 

0.3 

.41 

0.3 

20.2 

30.96 

32.1 

•34 

20.6°-^ 

31.36 

.40 

0.4 
32.5 

.32 

0.9 

.39 

1.0 

21.5 

31-75 

33-5 

•  3X 

1.4 

.36 

1.5 

22.9 

32.11 

35-0 

.28 

0  »-9 

.34 

2.1 

- 

24.8 

32.45 

37-^  ,  . 

.26 

2.2 

.29 

^  2.5 

27-0  ,  . 

32.74 

39-6  ,  . 

•23 

^  2.6 

.25 

2.8 

„ 

29.6 

32.99 

42.4 

.18 

2.7 

.20 

3.1 

32.3 

33.19 

45-5 

.15 

35-2^-^ 

33-33 

.14 

48-7  r 

: 

3«-r8 

33-42 

.09 
.03 

55.0 

40.9 

33.45 

.01 

43.6*-' 

33-41 

.04 

58- ": 

.04 

2.5 

.09 

a.8 

46.1 

33.32 

60.9 

.09 

48.4"^ 

33-17 

.15 

63.4'' 

.13 

1.9 
50.3   , 

32.97 

.20 

65.6" 

•17 

1.6 
51.9 

32.72 

.25 

1.8 
67.4 

.20 

X.2 

.29 

/:o       '"3 

53-1 

32.43 

68.7 

.22 

0.8 

.32 

0.9 

53.9 

32.H 

69.6 

.24 

0.4 

.33 

**•* 

54-3 

31-78 

70.0 

.25 
.25 

0.1 

53.6 

31-43 
31.09 

.35 
•34 

0.1 

0.6 
69.3 

.23 

^    1.0 

52.6 

30.77 

.32 

68.2  '" 

.21 

1-4 

.29 

1.6 

51-2 

30.48 

66.6 

17 

1.9 
49.3 

30.22 

.26 

2.1 
64.5 

•»3  1 

2.3 

.20 

A          ^'5 

47.0      ^ 

30.02 

62.0 

08 

2.6 

.15 

2.9 

44.4 

29.87 

59-1  ,, 

02 

2.9 

.08 

3.2 

41.5 

29.79 

55.9 

03 

3.1 

.01 

3-4 

29.78 
29.83 

29.96 


52.5. 
48.9; 

'  45-3 


}«  Sagittarii. 


Right         Declina- 
Ascension.         tion 
South. 


h     111 
1759 


58.81 

59-03 
59.28 

59.57 
59-88 

60.21 

60.55 
60.90 
61.25 
61.60" 

61.94 
62.27 
62.59 
62.89 
63.16 

63.41 
63.62 

63.79 
63.92 
64.01 

64.04 
64.03 
63.98 
63.88 
63-74 

63.58 
63.40 
63.21 
63.02 
62.85 

62.71 
62.60 
62.54 
62.52 
62.56 

62.65 
62.80 
62.99 


.22 
-25 
.29, 
.31 
•33  ; 

.34  I 
.35 
.35  j 
.35 
.34  I 

.33  ' 
.32 
.30 
.27 


-3025 


36.2 


36.0 

35.8" 
35.7; 
35-7, 

35-7. 
35.8 

35-8 
^35.9; 
,  36-0, 

,  36-1 
36.2 

I  36-3; 
.  36.S 
I  36-8 

>  » 

I      37.1, 

'  37-5 
37.9; 
38.4 
38.9' 


0.0 


0.3 


0.6 


40.1 

^         0.6 
40.7 


41.2 
41.6 


0.5 


42.0 

.18 

0.2 

42.2 

19 

0.1 

42.3 

X4 

O.X 

42.2 

17 

0.2 

42.0 

M  , 

0.3 

41.7 

0.4 

41-3 

of) 

0.4 

40.9 

02 

0.5 

1 

40.4 

04 

0.5 

39-9 

09 

0.4 

I  39.5 

,15  0.4 

J9.I 

•^^     38.8"' 

I 
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APPARENT  PLACES  FOR  THE  UPPER 

TRANSIT  AT  WASHINGTON. 

1 

"  Herculis. 

fi  Sagitt 

arii. 

V  Serpen  tis. 

A  Sagittarii, 

X  Draconis. 

Mean 

1 

Solar 
Date. 



' 

1 

RiRht 

Declina- 

Right     ' 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 1 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

North. 

1 

South. 

South. 

m 

South. 

0      . 

North. 

h 

m     1 

e 

h     m     ' 

e       f 

h     m 

0      • 

h 

h 

m 

e 

18 

3 

+  2844 

18     8 

-21     5 

18  16 

1 

-255 

1822 

-2528 

18  22 

+7241 

Jan.     i.o 

s 
59-65 

1 

52.2 

s 
20.32 

3-1 

36.83       ^ 

27.0 

8 
22.39 

24.7 

36^63 

32.5 

II.O 

59.80 

•»5  , 

2.9 

49-3  ^„ 

20.5X    -''I 

3.4°-* 

.16 
36.99 

28.4  '•- 

22.58 

.19 

V.  0.1 
24.6 

36.73 

.10 

28.8^' 

20.9 

60.00 

.ao 

^     2.8 

.23  ; 
20.74         ' 

3.7°-^ 

.20 
37.19     , 

1.3 
29.7 

22.80 

.22 

0.0 
24.6 

36.97 

.24 

25.3  ^•' 

.23 

2.6 

.26 

0.3 

.23 

1.3 

.25 

c  ^^ 

.37 

3.3 

30.9 

60.23 

43-9  ,  , 

21.00         1 

4.0 

37-42     ^^ 

31.0 

23.05 

24.6 

37.34 

22.0 

Feb.    9-9 

60.49 

.26 

^-C 

21.28         1 

4.3" 

37-^     I 

I.I 
32-1     „ 

23.33 

.28 

0.1 
24.7 

37.83 

.49 

2.9 
19.  I 

.28 

1.8 

.30, 

0.3 

,27 

0.9 

•3x 

0.0 

.59 

2.5 

19.8 

60.77 

39.8 

21.58        i 

4.6 

37.94     ,„ 

33.0 

23.64 

24.7 

38.42 

16.6 

Mar.    1.8 

61.07 

.30 

38-4  „: 

21.89  •     ' 

4.8'^* 

.28 

38.22 

0.7 
33.7 

23.95 

.31 

0.0 
24.7 

39.09 

.67 

X4.6^- 

1           1 1.8 

61.38 

-31 

37-5  "•' 

.32 
22.21 

0.1 
4.9 

38.52  •^° 

0.5 
34.2 

24.28 

•33 

^  0.1 
24.6 

39.81 

.72 

^3-3 ''II 

•32 

0.3 

•33  , 

a.i 

00      '^ 

0.1 

•33 

0.1 

.76 

0.6  1 

,           21.8 

61.70 

37.2 

22.54 

5-0 

38.81 

34-3 

24.61 

24.5 

40.57 

12.7        , 

•32 

0.2 

«^    .32 

0.1 

.30 

0.1 

•34 

ai 

•77 

0.0 

1           31.7 

62.0:2 

37.4        « 

22.86            ' 

4.9 

39.11 

34-2 

24.95 

24.4 

41-34 

12.7        1 

.30 

0.8 

.32  i 

0.x 

.29 

0.4 

.33 

0.2 

.75 

0.7 

,  Apr.  10.7 
20.7 

62.32 
62.62 

.30 

3«-^  ..a 
39-4 

23.49 

4.8 

^    -0.2 
4.6 

39.40     ^ 
39.69   Z 

33-^e 

33.2        „ 

25.28 
25.61 

.33 

24.2 

0.2 
24.0 

42.09 

42.79 

.70 

'^''  ..3 
14.7      \ 

.28 

1.7 

.30 

a2 

.28 

0.8 

.32 

\,  0.2 

.64 

Z       X.8 

30-7 

62.90 

41.1 

23.79 

4.4 

39.97     ^ 

32.4 

25.93 

23.8 

43.43 

16.5 

May  10.6 
20.6 

63.15 
63.38 

.25 
.23 

2.0 

«•^.3 
45.4 

24-34     .   ' 

4.1°-^ 

3.8  "•' 

.26 

^°''3   .24 
40.47 

I.O 

^'•^  1.1 
30.3 

26.23 
26.51 

.30 
.28 

0.1 

0.2 
23.5 

44.00 

44.47 

•57 

.47 

18.9'-' 
21.6"^ 

.ao 

2.5 

•23 

0.2 

.22 

1.2 

.25 

0.1 

•36 

3.1 

30.6 

63.58 

47-9  ^  , 

^4-57         . 

3-^„, 

40.69 

29.1 

26.76 

23.4 

44.83 

24.7 

.16 

2.6 

.20 

o.a 

o«    .»9' 

1.2 

.22 

0.0 

.24 

3.2 

June   9.5 

63.74 

5°-5  ,  , 

^4-77     ,   1 

3-4^, 

40.88 

27.9 

26.98 

23.4^ 

45.07 

27.9 

19-5 

63.86 

.12 

2.7 
53-2     , 

•'7 

24.94        ! 

ai 
3-3 

.»5 
41.03 

26.7 

27.17 

.19 

0.1 
23.5 

45.18 

.11 

31.2^-^ 

.08 

«  2.6 

•13 

0.1 

.12 

1.2 

.i.s 

,  0.1 

.01 

,  3*4 

29.5 

63.94 

55.8 

25.07        i 

3.2 

41-15        „• 

25.5 

27.32 

23.6 

45.17 

34^6 

July    9.5 

63.97 

•03 
.01 

"■c; 

25.16  '^  ^ 
.041 

0.0 
3.2 
0.0 

.08 

1.0 

27.42 

.10 
.06 

23.8"^ 
0.3 

45.04 

•13 
.26 

-'" 

19.4 

63.96 

60.6 

25.20        1 

3.2 

41.27 

23-5     „ 

27.48 

24.1 

44.78 

40.9 

.06 

2.1 

.00 

O.Z 

.00 

0.8 

.01 

0.3 

.38 

Z  2.0 

29.4 

63.90 

62.7     „ 

25.20       1 

3-3 

41.27 

22.7 

27.49 

24.4 

44.40 

43.8       I 

Aug.    8.4 
18.4 

63.80 
63.67 

.10 
.13 

.05 
25.07     ^^  1 

0.2 
3-7  „ 

.04 

^'•"3 .08 

4'-i5     ^^ 

0.6 
22.1 

0.6 
21.5 

27.46 
27.38 

.03 
.08 

24.8°-^ 
25.2^- 

43.92 
43.34 

.48 
.58 

48.6 

j           28.3 

63.50 

.17 

1.2 

67.2       0 

24.95    '     1 

3.8"' 

41.03 

0.4 
21. 1 

27.26 

.12 

25.6°-* 

42.68 

.66 

1.8 
50.4 

.19 

0.8 

•»3, 

0.2 

.14 

0.2 

.14 

0.3 

.72 

1.3 

'Sept.  7.3 
1           17.3 

63.31 
63.10 

.21 

68.0 
68.4  "•* 

24.80          1 
24.64        .  t 

4.1 

40.89     ^^ 
40-73       , 

20.9 
20.8 

27.12 
26.95 

.17 

-     0.2 
26.1 

41.96 
41.19 

.7, 

5^-7  0.8 
52.5 

1           27.2 

62.89 

.21 

68.4"° 

_    .18  , 
24.46          1 

0.1 

.16 
40.57 

O.X 

20.9 

26.77 

.18 

26.3 

40.39 

.80 

0.4 
52.9 

.22 

0-4 

.»7 

0.1 

•  17 

0.2 

.18 

0.1 

.80 

0.2 

Oct.    7-2 

62.67 

68.0 

24-29       ^ , 

4.3 

40.40 

21. 1 

26.59 

26.4 

39.59 

52.7 

17.2 

62.47 

.20 

0.8 
67.2 

.16 
24.13          1 

ao 
4-3 

.16 
40.24 

0.3 

21.4 

26.42 

.17 

0.0 
26.4 

38.80 

.79 

0.7 
52.0 

.18 

1.2 

.13: 

1 

0.0 

.14 

0.5 

.15 

0.0 

.75 

1.3 

27.2 

62.29 

66.0 

24.00 

4.3 

40.10 

21.9 

26.27 

26.4 

38.05 

50.7 

Nov.  6.1 

62.14 

•15 

64.4 

23.89  •" 

0.0 
4.3 

.11 
39-99 

0.6 
22.5      „ 

26.16 

.11 

,       0.2 
26.2 

37.36 

.69 

1.7 
49.0 

]           16. 1 

62.03 

.11 

-           2.0 
62.4 

23.82  ■'^j 

0.0 
4-3 

.07 
39.92 

0.8 
23-3 

26.08 

.08 

_        0.1 
26.1 

36.74 

.62 

46.7"' 

26.1 

61.97 

.06 

60.1   "^ 

23.80  •" 

0.0 
4.3 

39.89  -"^ 

1.0 
24.3 

26.05 

•03 

0.2 

25-9 

36.23 

.51 

2.7 
44.0 

Dec.    6.1 

61.95 

.02 

57-^1 

23.83  -^ 

0.1 
4.4 

.01 
39.90     ^ 

I.I 
25.4 

26.06 

.01 

0.2 
25^7 

35.83 

.40 

3.0 
41.0^ 

i 

.03 

2.8 

.08 

0.1 

.06 

1.2 

.07 

0.3 

.27 

3.4 

1           (6.0 

61.98 

54-8  ,  „ 

23.91 

4.5 

39.96 

26.6 

26.13 

25.5 

35.56 

37-6     ^ 

26.0 

62.06 

.08 

2.9 
51.9 

.13  1 
24.04 

0.2 
4.7 

^    .10  1 
40.06 

i'3 
27.9 

26.25 

.12 

0.1 
25.4 

35.43 

.13 

3.6 
34.0     ^ 

.13 

2.9 

.17  1 

0.2 

.14  . 

1.3 

.16 

0.1 

.01 

3.6 

36.0 

62.19 

! 

49.0 

24.21           1 

4.9 

40.20 

29.2 

26.41 



25-3 

35-44 

30.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.     i.o 

11. 0 
2I.O 

30-9 
Feb.    9-9 

19.9 
Mar.  1.8 
11.8 
21.8 
31.8 

Apr.  10.7 
20.7 
30-7 

May  10.6 
20.6 

I  30.6 

jjune   9-6 
I  19.5 

I  29,5 

July    9.5 

19-5 
29.4 
Aug.  8.4 
18.4 
28.4 

Sept.  7-3 
17-3 
27.3 

Oct.  7-2 
17.2 

27.2 
Nov.   6.2 

16. 1 
26.1 

Dec.    6.1 

16.0 
26.0 
36.0 


I  Aquilae. 


Right      I  Daclina- 
Ascenaion.  '       tion 
Souik. 


h    m 
1830 

8 
16.22 
16.38 
16.57 
16.79 
17.04 

17-31 

17-59 

17.88 
18.18 
18.48 

18.78 
19.08 

19.37 
19.65 
19.91 

20.14 

20.35 
20.52 
20.66 
20.76 

20.81 
20.82 
20.79 
20.72 
20.62 

20.49 
20.34 
20.17 
20.01 
19.85 

19.71 

19.59 
19.51 
19.47 
19.48 

19-53 
19.62 
19.76 


I-    818 


32.9 
33-9 
34.9 


35.8 
36.6 


.8'    37.2 

38.0 
.30  ,  0.1 

,    37.9 

.30  0.4 


37-5 
36.9 
36.2 

35.3 
34.4 


0.9 
0.9 


33.4, 
32.4, 

3I-4, 
30.5 

29.8 


I"    29. 

28.i 
28.« 

27.: 

,  27- 


0.5 


'  27.3  ^ 

:  27.3^ 
27.4^ 

I  27.6 

I  27.8; 

I  28.2 

'  28.6* 


29.2 
29.8 
30.6' 


0.6 
0.6 


31.4^ 
33-3 


C  Pavonis. 


Right 
Ascenaion. 


Declina- 
tion 
I     Sffutk. 


b    m 

1832 

s 

24-99     ^ 

25.37 

25.85 

26.44 

27.12 


1-7130 


27.2 
24.6 


.48 

•59, 

.68!    ^9.9^^ 


.76 


27.88 
28.69 

29.54 
30.41 
31.29 

32.17 
33.02 

33.84 
34.61 
35.32 

35.95 
36.49 
36.92 

37.24 
37-44 

37.51 
37-46 

37.28 

36.99 
36.60 

36.13 
35-59 
35.01 
34.43 
33.86 

33-34 
32.89 

32.54 
32.30 
32.19 

32.22 
32.38 

32.68 


17.9, 


1.7 


16.2 
"1.3 

.88  1    '^-3  0.3 

I       13.0 


13.2 


.8^ 

>6 

13.8 

.82 

0.9 

.  1 

.14.7 

.y/I 

16.0  ^-^ 

•71  1 

^  1.6 

1 

17.6 

.63 

X.9 

1 

19-5 

•  M 

^  ^.' 

1 

21.6 

.4^' 

2.4 

24.0 

.3^1 

26.s"^ 

.20 

2.5 

1 

29.0   ^ 

.07 

1 

2.6 

31.6 

.05 

a.5 

.18, 

X" 

-ay , 

*' 

.39' 

1.8 

40.4 

.47 

1.4 

1 

41.8 

•  H 

0  J-o 

42.8 

.S8 

^   0.6 

43-4 

.•58 

0.0 

43-4 

.S7 

0.5 

42.9 

.5^ 

I.O 

41.9 

.4^ 

1.5 

40.4  „ 

.35 

38.6  "' 

.24 

2.2 
36.4 

.11 

2.5 

.03 

^^"^.6 

.30  '. 

25-9 


a  Lyrae. 

{Vega.) 


Right        Declina- 
Aacenaion.        tion 
I     North, 


h     ip    I         •       ' 
1833     1+38  41 


51.10 
51.22 
51.38 

51.59 
51-83 

52.11 
52.42 

52.74 
53.08 

53.42 

53.76 
54.09 
54.41 
54.70 
54.96 

55-19 
55.38 
55.53 
55.63 
55.68 

55.68 
55.63 
55-53 
55.38 
55.20 

54.99 
54-75 
54.50 
54.24 
53.99 

53-76 
53-56 
53-39 
53-27 
53-19 

53.17 
53.20 
53-28 


.16 


52.3 
12  ,  3.2 

I  49-1 

46.0  ^'^ 
21  1  3.0 

I  43.0 
24     ^^      2.6 

,  40.4 
28.  ^    ^2.2 


I   38.2 
3»        A  .  *'7 
3a     3^-5x.x 

34'   ^5- J  0.6 
34-8  ^  ^ 


.34' 
<34 

.33, 

•32 
.29 
.26 
.23 


34.8 


0.7 


35-5, 
36.6 

38.3: 
40.4' 
42.9 


1.7 


I  45.6 

■"  48.6'° 

•■'  51.6 '•" 

•■"  54-6 '•" 

.05  2.9 

.00  57-5,., 


62.9 
65.2    ^' 
67.2 
68.9   '* 


70.1 
70.9  ^ 
71.3^ 
71.2 
70.6 


0.8 


69.6 

.20  x.s 

I  68.1     ^ 


66.2 

63.9 
61.3 

58.4 

55-3: 

52.1 


2.6 


/?  Lyrae. 


Right      ,  Declina- 
Ascenaion.        tion 
North. 


b     in 
1846 


+3315 


43.10 
43.20 
43.35 
43.54 
43.77 

44.03 
44-31 
44.61 

44-93 
45-25 

45.58 
45.90 
46.20 
46.49 
46.76 

47.00 
47.20 
47.36 
47.48 
47-55 

47.57 
47.55 
47.48 
47.36 
47.21 

47.02 
46.81 
46.59 
46.36 
46.13 

45-92^ 

45-73' 

45.58 

45.46 

45-39 

45-37 
45-39 
45-47 


22.3 

.10,  3.0 

I  19-3 
.15       \     2.9 

10.4 
.19  %.8 

13-6 
.23  2.5 

.26  2.x 


9.0 

7-3 
i     6.1 

'  5-5 


■32, 

.30 

.29 1 
•27 

•*4  , 


1-7 


0.5 


6.0 

7.1 

8.6 

10.5 

12.8 


2.3 


15-4 
18.2  ' 


24.0 
26.8  \ 

29-5 
32.0 
34-2 
36.2 
37.8 


2.9 
2.9 


39-0 

39-9 

40.3; 

40-3^ 

40.0 


0-3 


39-1 

37.8 

36.1 

34-0' 

31.6; 

28.9 
26.1  ' 
23.1  ' 


1.7 


50  Draconis. 


Right 
Ascension. 


Declina- 
tion 
North. 


h    in 
1849 

s 

12.05 

.01 
12.04 

12.19 

12.51 

12.98 

13.58 
14.29 
15.08 

15.93 
16.81 

17.68 
18.52 

19.31 
20.01 
20.61 


21.09 
21.44 

21.64 
21.70 
21.61 

21.37 
20.99 
20.47 
19.84 
19.11 

18.29 
17.40 
16.46 
15.50 
14-55 

13.62 
12.74 
11.94 
11.25 
10.67 

10.24 
9.96 
9.S4 


+  7519 
36.9 


33.3" 


3.6 


.15 

2<^8  '•' 

32 

€L           3.4 

26.4 

47 

3.1 

.60 

''•K, 

20,6 

71 

o    *-* 

18.4    ^ 

79 

16,8  '•' 

«S 

0  i-o 

15.8 

88 

0.3 

15-5 

»7 

0.3 

15.8 

84 

16.8  '-^ 

79 

Q    »-^ 

18.4 

70 

2.1 

20.5 

60 

2.5 

23.0 

48 

^    2.9 

25.9 

3J 

3.1 
2Q.O 

I  32.3; 

i  "-^ ; 

39-1 


.4 1 


.38 
.52 
.63' 

•73  1 
.82  \ 


I 


.89  I 
•94 
.96  1 

.95  j 
.93 

.88 
.80 
.69 
.58 
.43 


42.3 

45-4 
48-3 
50.8 

53-0^ 

54-7  , 

56.0 

56.8 

57.1; 
56.8 


56.0 

54-7  ' 
52.8 

50.5, 
47.7 

44.6 
41.3 

37-7 


2,9  ! 
2.5 


0.8 


2.3 


3.3 


3.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  i.o 
II.O 
2Z.O 
30.9 

Feb.  9*9 

19.9 
Mar.  1.9 
11.8 
21.8 
31.8 

Apr.  10.7 
20.7 
30.7 

May  10.7 
20.6 

30.6 

June  9*6 

19.6 

29.5 

July    9-5 

19.5 
29.4 
Aug.  8.4 
18.4 
28.4 

Sept.  7-3 
17.3 
27-3 

Oct.  7-3 
17.2 

27.2 
Nov.  6.2 
j  iG.i 

I  26.1 

JDec.    6.1 

j  16. 1 

I  26.0 

i      36.0 


(T  Sagittarii. 


Right 
Ascension. 


h     m 
1849 

s 
38.47 
38.62 
38.82 
39.05 
39-31 


39.60 

3990 
40.22 

40.55 
40.88 

41.22 
41.56 
41.89 
42.21 
42.51 

42.79 
43.04 
43.26 

43.43 
43.56 

43.64 
43.68 

43.67 
43.62 
43-52 

43.39 
43-23 
43.05 
42.87 
42.70 

4254 
42.41 
42-31 
42.25 
42.24 

42.28 

42.37 
42.50 


Declina- 
tion 
Souih, 


—  2624 


39-7 

39.5^ 

39.3 

39.1; 

38.9^ 

38.7^ 

38.4, 
38.1 
37.8 
37-4' 


0.3 


37.0 
36.6 
36.2  * 

35.9; 

35-6. 


35-3 

35.2, 

35.2, 

35.2, 

35-4 


0.3 


36.1 
36.6^ 
37.0] 
37.5^ 

37-9 

38.3^ 

38.6 

38.9] 
39.0* 


39.0 

38.9 

38.8 

38.6' 

38.3; 

38.1 

37.6 


y  Lyrae. 


Right 
Ascension. 


h     m 

1855 

s 

32.28 

.oc 

''*!!  -* 
32.69  ^^ 

32.91 


+3233 


33.16 

33-43 
33-73 
34.04 
34-36 


34.68 
35.00 


36.13 
36.34 
36.51 
36.64 
36.72 

36-75 
36.74 
36.68 

36.57 
36.43 

36.25 
36.04 
35-82 
35.60 

35-37 

35.16 
34.97 
34.81 
34.69 
34.62 

34-59 
34.60 
34.67 


Declina- 
tion 
North. 


50.9 
47-9 
•:5.o 
42.3 
39.8 

37.6 

35.9 

34.7 

34-1. 

34.0 

34.4, 

36.9 
38.8 
41.1  ' 


3.0 


a.  5 


1.7 


0.6 


0.4 


43.7, 

46.4 

49.2 

52.1 

54-9 


57.7, 
60.2  ' 
62.5 

64.5' 
66.2 


2.3 


1.7 


67.5 

68.4 

68.9^ 

69.0 

68.7' 

67.9 

66.7 

65.1; 

63.1 

60.8' 


0.9 


58.2 
55.4 
52.5 


2.9 


C  Aquilae. 


Right 
Ascension. 


h     1 

8 
4.16 
4.27 
4.41 

4.59 
4.80 

5.04 
5.29 
5-56 
5.85 
6.14 

6.44 

6-74 
7.03 
7-31 
7.58 

7.82 
8.03 
8.22 

8.37 
8.47 

8.54 
8.56 

8-53 

8.47 

8.37 

8.24 
8.08 
7.91 
7.73 
7-55 

7.38 
7.24 
7.12 
7.04 
7.00 

7.  GO 
7-04 
7.13 


Declina- 
tion 
North. 


+  1343 

H 
38.9 


36.8 

34-7; 
32.7 

30.9 


X.8 


^'•3  0.8 
27.5 


27.2 
27-3 

27.7 
28.6 

29.9 
31.4 

33.2; 


0.3 


0.4 


1.5 


35.2, 
37.3; 
39.5, 
41.6 ' 

43.7' 


45.6 

47.4; 

49.0 

50.4  ^ 
51-5! 


0.9 


52.4, 

52.9 

53.2; 

53.2^ 

52.9 


52.3, 
51.4 

50.3; 
48.8 
47.2  ' 


0.9 


1.9 


45.3. 
43.3; 
41.2 


/  Lyrae. 


Right 
Ascension. 


h     ] 

B 
3.08 
3.16 
3.28 
3.46 
3.67 

3.91 
4.19 

4.49 

4.80 

5-13 
5-46 

5-79 
6.11 
6.42 
6.70 

6.96 
7.18 
7.36 
7.50 
7.58 

7.62 
7.61 
7.55 
7-44 
7.29 

7.10 
6.89 
6.66 
6.42 
6.18 

5.95 
5.75 
5-57 
5.43 
5.34 

5.29 
5- 30 
5-35 


■05 


Declina- 
tion 
North. 


3.1 


+35  57 

25.8 

22.7 
19,7 
16.8 ' 
14.2 


2.6 

a.3 


U.9 


1.8 


8.8^ 

8.0 

7.8 


0.8 


0.4 


8.2 

9.2 

10.7 

12.6 

14.9 


17.5 
20.3 
23.2 
26.2 
29.2 


32.0 
34.7 
37-1 
39-3 
41.2 

42.6 
43.7 
44-4^ 
44.6  I 

44.4 


1-5 
1.9 
2.3 
2.6 

2.8 
2.9 
3.0 
3.0 

2.8 

2.7 
2.4 

2.2 
1.9 
X.4 


0.7 


0.7 


43.7, 
42.5  _ 

41.0 

39.0' 
36.6 


34.0^ 

3I.I 

28.1 


2.9 
3.0 


d  Sagittarii. 


Right 
Ascension. 


h      m 
19  12 


19.73 
19.86 
20.02 
20.22 
20.44 

2a69 
20.97 
21.26 
21.56 
21.88 

22.  20 
22.52 
22.84 
23-15 
23.45 

23-73 
23.98 
24.20 
24-39 
24-54 

24.64 
24.70 
24.71 
24.67 
24.59 

24.48 

24-34 
24.18 
24.01 
23.85 

23.69 
23-56 
23-45 
23.38 
23-35 

23-37 
23-43 
23.53 


Declina- 
tion 
South. 


—  19    6 

56.9^ 
57-0^ 

57-3  o 
57-3^ 


57-3^ 
57-1 


56.9 
56.5 
56.0 


0-4 


0.5 


55-5 
54-8 
54.1 

53-3. 
52.6 


0.7 
0.7 
0.8 
0.7 


51.9 
51.2^ 

•50.7  ^ 
50.2 

49-9* 


0.7 

0.5 


49.7^ 
49.6^ 

49.7  I 
49.8^ 
50.0 


0.3 


50.3. 
50.0 
50.8 ' 

51-/ 
51.4; 

51.6 

51.8, 

52.0 

52.x; 
52.3, 


52.4 

52.6 
52.7' 


0.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.     1.0 

II.O 
2I.O 

30.9 
Feb.    9-9 

19.9 
Mar.  1.9 
1 1.8 
21.8 
31.8 

Apr.  10.8 
20.7 

30-7 
May  10.7 
20.6 

30.6 
June   9-6 
19.6 

29.5 
July    9-5 

19.5 
29.5 
Aug.  8.4 
18.4 
28.4 

Sept.  7-3 
17-3 
27-3 

Oct.  7-3 
17.2 


Nov 


Dec 


27.2 

6.2 

16.2 

26.1 

6.1 

16. 1 
26.0 
36.0 


(^  Draconis. 


Right         Declina- 
Ascenaion.        tion 


h     m 
19   12 

s 
28.57     ^ 

28.55 
28.64 
28.83 
29.12 


+67  29 

68.8 
65.2 

'°9  J:  ^  3.6 
3.4 


29.50 
29,96 
30.48 
31.05 
31.64 

32.25 

32.85 

33-42 
33-95 
34-42 

34.83 
35.15 
35.38 
35.52 
35.56 

35.50 
35.34 
35.09 
34-75 
34.33 

33.85 
33-31 
32.73 
32.13 

31.53 

30.93 
30.37 
29.85 
29.40 
29.02 

28.73 
28.54 
28.45 


61.6 
58.2 
55.0 


52.1 

49-7 

47.9" 

46.7^ 

46.1 


1.8 


46.2 

60    ^       0.8 

47.0 

"  48.3'-' 

",5o.3'° 

52.7 

41  ^      '   2.8 


55-5. 


32 

S8.6'- 

r\  , 

A             3.3 

61.9 

14 

6S.3^-^ 

•H 

68.8  ^'^ 

06 

3.4 

, 

72.2 

16  ' 

3.3 

75-5 

25 
34 

78.5  '" 

81.3 

.421 

81.7'-^ 

48 

3.1 

85.8 

.54 

0         *-^ 
87.4 

.58 

88.5  '•' 

.6n 

„         0.6 

89.1 

.60 

0        o-» 

89.2 

.60 

0.5 

88.7 

.56 

87-  '•: 

.52 

86.1 '-' 

.45 

84.0*'* 

.^8 

0  «-6 

81.4 

.29 

2.9 

(9Lyrae. 


Right 
Ascension. 


Declina- 
tion 


78.5. 
75.2; 
71.8^ 


19   13      +3758 
18.7  ^  _ 


12.24 
12.31 
12.42 
12.58 
12.78 

13.02 
13.29 
13-59 
13.91 
14.24 

14.58 
14.92 
15.25 

15.57 
15.86 

16.12 
16.36 

16.55 
16.69 
16.79 

16.83 
16.82 
16.77 
16.66 
16.51 

16.33 
16.11 
15.88 
15.63 
15.38 

15.14 
14.92 
14.74 
14.58 
14.47 

14.41 
14.39 
14-43 


15.6 
12.5; 
9.6 
6.9' 


a.9 


14  21.9       I  26.2 

1425.3    ^•'     22.8^-' 

6. 1 
1431.7 

9.3 
1441.0       „ 
^^        11.8  -  2.9 

'    134 


4.5 
2.6 


1.9 


0.3 


0.9 


1452.8 

15  6.9 
1522.8 
1540.2 


0.4 

2.7 
4.6 
6.8 


0.9 


1.9 


2.6 


9.4 

12.3 
15.3 
18.3 
21.4 


24.3^ 
27.1 
29.7^ 
32.0  ' 
34.0' 


2.9 


35.6, 
36.8 

37-6 

37.9; 

37.8 


0.8 


37.2 
36.1 
34-6 
32.7^ 
30.3  ' 


«-5 


2.6 


27.7 
24.9' 
21.9  ' 


a  Octantis. 


Right      I  Declina- 
Ascension.        tion 


h 
19 


-8914 


19-5 
16.3 


.  3.3 
3.2 


14.1l 


2.6 


15.9 

17.4I 


t        ^  >9.o 
1617-6         I 
19.4' 


10.8 
6.7^ 
4.4 


0.9 


1637.0 
16  56. 1 
1714.7 
1732.5 
1749-0^ 

18  3.9 
1816.8' 


19.1; 


17.8' 
16.5' 


3-9^ 
4.0 

4-5 

1 

5-5 
6.9 


.  0.5 


1.4 


8.8 


27-5  a  '3-5 

1835.7  '  16.3 

1841.2  19.3 
2.6 

1843.8  '  22.4 
_           ^  0.2 

1843.6  ^^  25.4 

1840.4      *  28.4 

_  6.0 

1834.4  „^l  31-2 


2.5 

2.8 


1825.8 


8.6 
10.9 


33.7 


2.8 
2.5 


1814.9 
18    2.1' 


35.9 
37.5 


1.6 


1747-8;;    38.7 
1732.6  39.2 


.  °-5 


17  17.2 


39-2 


17     2.1 


38.5. 

1648.0"*"'  37.2 
£         12.5 

1635-5  35-4 

1625.1        !  33.0 

1617.3  30.2 

5.0 


t.3 


2.8 
3.1 


1612.3         I    27.1 

A  X.8  '  3.3 
16 10.5  23.8 

^  1.4  3.4 

1611.9  20.4 


T  Draconis. 


Right 
Ascension. 


Declina- 
tion 
North. 


19  17    1+73  10 

12.93 
12.84 
12.90 


.09 
.06 


13.10 
13.44 

13.90 
14.47 
15-12 
15.84 
16.60 

17-37 
18.14 
18.87 

19.55 
20.15 

20.65 
21.05 

21.33 
21.48 
ai.50 

21.39 
21.16 
20.81 
20.34 
19.77 

19.11 
18.38 
17.60 
16.78 
15-96 

15.14 
14.36 

13-63 
12.98 
12.42 

11.98 
11.67 
11.49 


.34 
.46 

.57 
.65 
•72 
.76 

*V 

'77 
.73 
.68 
.60 
.50 

.40 
.28 

•15 

I 
.02! 


77.0 
73-5 
69.9 
66.4 
63.2 

60.3 
57-8 
55-9 
54-6 
54-0^ 


.  3.5 
3.6 


1.3 


0.6 


54-0 
54.6 

55-9^ 
57-7^ 
60.0  ' 


62.7 


72.5 

75-9 


79-3. 
82.6 

85.7; 
88.6' 


3.3 


66     ^         2.1 


I 


93-2 

94-9 
96.1 
96.9 
97.1 

96.7 
95.8 
94-3 
92.3 
89-9 

87.1 

83-9 
80.5 


«5  Aquilae. 


Right      '   Declina- 
Ascension.         tion 
Xorth. 


h      m 
19    20 


55-40 
55-50 
55.63 
55.80 
56.00 

56.22 
56.46 
56.72 
57-00 
57.29 

57-58 
57.88 
58.18 
58.47 
58.75 

59.01 
59-25 
59-46 
59.63 
59.76 

59.85 
5990 

59.91 
59.87 
59.80 

59.69 
59.55 
59-40 
59.23 
59.07 

58.92 
58.78 
58.67 
58.59 
58.54 

58.54 
58.58 
58.65 


+    255 
58.5 


57.0 
55.6 
54.3 
53.1 


X.5 

1.4 


52.1 

51.3^ 

50.9 

50.8' 

51.0 


0.8 


0.5 


57.9 
59.6 
!  61.3! 
63.0 
64.6 


1.7 1 
1.6 


66.1 
67.4' 

68.6' 

69.5 
70.3 


0.9 
0.8 


0.6  i 


70.9 

71.3 

71.4; 

71.4 

71.1 


0.4 


0.4 


70.7     ^ 

X4  I  0.6  , 

70.1 

II       '  0.8 

68.3 


.05 


67.2 


I.I 
1.3 


65.9 

•04       ,       ^    1.4 

64.5 

•°^       63.1"* 
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.^ 

Cygni. 

K 

Aquilae. 

/^ 

Sagittae. 

y 

Aquilae. 

I 

f  Cygni. 

Mean 

Solar 
Date. 

— 

-    — 



' 

-      -- 

1 

RiKhC 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

m 

North. 
e        » 

'      h 

m 

Soittk. 
0 

h 

North. 

m 

North. 

h    ni 

North. 

9       > 

h 

m 

0       » 

h 

19    27 

4-2745 

19  32 

-     713 

19  36 

+  17  15 

194 

I 

^1023 

1942 

+44  54 

Jan.    i.o 

s 
3.22 

67.7 

8 
0.75 

48^6      ^ 

s 
58.17 

55.8 

s 
56.65 

30-0      « 

7^26 

35-7  ,  , 

II. o 

3.29 

.07 

<^5-°' 

0.84 

.09 

0.8 
49.4     « 

58.24 

.07 

^  2.2 
53.6 

56.72 

.07 

28.2  '•' 

7.28 

.02 

3.2 
32-5  ,  , 

.11 

2.6 

.13 

0.8 

.XT 

2.2 

.IX 

1.8 

.07 

3*2 

2I.O 

3.40 

62.4 

0.97 

50.2 

58.35 

51.4 

56.83 

26.4 

7.35 

29.3 

31.0 

3-54 

.14 

«  2.6 

59.8 

1. 14 

.17 

0.7 
50.9     ^ 

58.49 

.14 

2.0 
49-4 

56.97 

.14 

34-7 't 

7-47 

.12 

26.2^' . 

Feb.    9-9 

3.72 

.x8 

2«3 

57-5 

1-33 

.19 

0.6 
51-5 

58.66 

.17 

x.9 
47-5 

57- 14 

.17 

1.6 
23^1 

7.64 

-X7 

3.0  1 
23=2,. 

.22 

2.1 

.22 

0.5 

.2X 

1-7 

.20 

1-3 

.22 

2.6 

19.9 

3.94 

55-4     , 

1.55 

52.0 

58.87 

45.8 

57-34 

21.8 

7.86 

20.6     ! 

Mar.   X.9 

4.19 

•as 

53.7^-' 

1.80 

•as 

0.3 
52.3 

59.10 

.23 

44.5"-^ 

57-57 

•23 

20.8  "° 

8.12 

.26 

18.3"^ 

11.9 

4-45 

.26 

5*- 5 

2.06 

.26 

ex 

52.4 

59-35 

.25 

43^6  "' 

57-82 

.25 

20.1"" 

8.42 

.30 

16.6  '•' 

21.8 

4-74 

.29 

51.8  "•' 

2.34 

.28 

0.2 
52.2 

59.62 

•27 

0.5 
43.1 

58.09 

.27 

19^8 '^^ 

8.75 

.33 

1.2 

*5-4^, 

31.8 

5-05 

•3» 

51.6  »•' 

2.63 

.29 

5'-8 : 

59-91 

•29 

0.1 
43-0 

58-37 

.28 

„  0.0 
19.8 

9.10 

•35 

14.8 

.31 

0.3 

.30 

0.6 

.30 

0.4 

.29 

0.5 

.36                0.0    1 

Apr.  10.8 
20.7 

5.36 
5.68 

.3a 

5^-^0.8 
52.7 

2.93 
3-23 

.30 

51.2 

0.9 
50^3 

60.21 
60.51 

.30 

44.2 

58.66 
58.96 

•30 

20.3 

•^0.8 
21. 1 

9.46 
9.83 

.37 

'5-4  ,  , 

30.7 

5.99 

.3X 

i'3 
54.0 

3-54 

.3» 

1.0 
49-3 

60.81 

.30 

1.2 

45.4     ^ 

59.26 

.30 

1.2 
22.3 

10.19 

•  36 

16.6  '•' 

May  10.7 
20.7 

6.29 
6.58 

.30 
.29 
.26 

3.84 
4.13 

.30 

.29 
.28 

48.2'-^ 

61.11 
61.40 

.30 

•29 

.26 

1.6 
48.9  ^^ 

59.56 
59.84 

•30 
.28 
.27 

-«:: 

^^•^.9 

10.55 

10.88 

•36 
.33 
.31 

18.3  ••"  1 

2.2 

2a  s 

^2.6 

30.6 

6.84 

60.2 

4.41 

45.6 

61.66 

5I.O 

60.11 

27.4 

11. 19 

23.1 

June  9*6 

7.08 

.24 

6..7*-' 

4.66 

.25 

44.3^-^ 

61.91 

•2S 

53.3'' 

60.36 

•2S 

2.0 
29.4, 

11.46 

•27 

26.0"^ 

19.6 

7.28 

.20 

65.4'- 

4.88 

.82 

1.2 
43- » 

62.12 

.21 

55.6  "•' 

60.58 

.22 

2.1 

31-5 

11.C8 

.22 

3.0 
29.0            1 

29.6 

7-45 

•17 

68..*-« 

5.07 

.19 

1.2 

41.9 

62.29 

.17 

58.0"* 

60.76 

.18 

33.6 '•' 

11.86 

.18 

32.3^-'; 

July   9-5 

7-57 

.12 

2.7 
70.9 

5-23 

.x6 

40.8 

62.43 

.14 

60.3'-' 

60.91 

.«5 

,  2.0 
35.6 

11.99 

•13 

35.5  ^-v 

.07 

2.7 

.11 

0.9 

.10 

2.2 

.xo 

1.9 

.07 

3-3 

19-5 

7.64 

73.6 

5-34 

39-9     „ 

62.53 

62.5 

61.01 

37.5     . 

12.06 

38.8         1 

29.5 

7.67 

.03 

76.1^-^ 

5.40 

.06 

0.8 
39- X     , 

62.58 

.05 

64.6  *•■ 

61.07 

.06 

1.8 
39-3  ,  . 

12.07 

.01 

*'-9^ 

Aug.    8.4 

7.65 

.02 

78.4"^ 

5-42 

.oa 

0.6 
38.5 

62.58 

.00 

66.5-' 

61.09 

.02 

X.6 
40.9 

12.03 

.04 

44.8'", 

18.4 

7.58 

.07 

80.4 '•: 

5.40 

.02 

38.0°-' 

62.54 

.04 

68.2  '-7 

61.07 

.02 

4-3;-: 

11.93 

.10 

47.5'-^' 

28.4 

7.47 

.11 

82.2  ^-^ 

5-34 

.06 

37^7  °-^ 

62.46 

.08 

69.6  '•- 

61.00 

.07 

43-5  '* 

11.78 

•X5 

2.4 

49.9         , 

.14 

1.4 

.10 

0.2 

.12 

1.2 

.10 

0.9 

.19 

! 

Sept.  7.4 
17-3 

7-33 
7.16 

.17 

83.6 
84.8  ''^ 

5-24 
5.12 

.12 

37^4 

62.34 
62.20 

•M 

70.8 

0.9 
71.7 

60.90 
60.77 

.13 

44-4  0.7 
45.1 

11.59 
11.36 

.23 

53-6 

27.3 

6.96 

.20 
.20 

0.4 

4.97 

•IS 
.16 

0.0 
37-^0.2 

62.04 

.16 
.18 

0-5 
72.2 

o^3 

6061 

.16 

.16 

0.4 

11.10 

.26 
.28 

^    0.0    , 

Oct.    7-3 

6.76 

85.9 

4.81 

37-6 

61.86 

72.5 

60.45 

45.6 

10.82 

55.6 

.21 

,.    «  0.1 

.16 

0.3 

.18 

0.1 

.»7 

0.1 

.28 

0.3    1 

17-3 

6.55 

85.8 

4.65 

37-9 

61.68 

72.4 

60.28 

45.5 

10.54 

55.9 

.20 

0.5 

.X5 

0.3 

.18 

0.4 

.17 

0.3 

.26 

0.2 

27.2 

6.35 

85.3 

4-50 

38.2 

61.50 

72.0 

00.11 

45-2  „  , 

10.26 

55-7     , 

Nov.    6.2 

6.17 

.18 

84.4"^ 

4.36 

.14 

38.7"^ 

61.34 

.16 

0.7 
7i^3 

59.96 

•15 

0.7 
44-5 

10.00 

.26 

55.0°-' 

16.2 

6.01 

.16 

83.2- 

425 

.IX 

39-": 

61.21 

•  13 

1.0 
70.3 

59.84 

.12 

43.6 

9.76 

.24 

53.7 -^i 

1 

.12 

1.6 

.08 

0.6 

.11 

X«4 

.10 

I.I 

.20 

1.7    ' 

1           26.1 

5.89 

81.6 

4.17 

39.8 

61.10 

68.9  ; 

59.74 

42.5 

9.56 

52.0 

Dec.    6.1 

5.80 

.09 

^  2.0 
79.6 

4.12 

.05 

0.7 
40.5 

61.03 

.07 

1.6 

59.67 

.07 

41.2    • 

9-39 

•17 

2.1 
■49.9, 

.05 

2.2 

.00 

0.7 

.04 

u8 

.03 

x-S 

.VI 

2.5 

16. 1 

5-75 

77-4 

4.12 

41-2     „ 

60.99 

65.5 

59.64 

39.7 

9.27 

47.4 

'           26.1 

5-75 

.00 

2-5 

74-9  .  \ 

4-15 

.03 

0.8 
42.0     ^ 

6i.oo 

.01 

63.5  •" 

59.65 

.01 

38.0  ;•; 

9.20 

.07 

2.9   , 
44.5 

36-0 

5-79 

.04 

72.3   '' 

4-23 

.08 

0  0'8 
42.8 

61.04 

.04 

6m'- 

59.70 

.05 

1.8 

36.2 

9.19 

.01 

3.0 
41-5 
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Mean 
Solar 
Date. 


Jan.    I.I 

II. o 
2I.O 

31.0 
Feb.    9-9 

19.9 
Mar.    1.9 
11.9 
21.8 

31.S 

Apr.  10.8 
20.8 

30-7 
May  10.7 
20.7 

30.6 

June  9-6 

19.6 

29.6 

July    9.5 

19.5 
i  29.5 

I  Aug.    8.5 

18.4 
I  28.4 

Sept.  7-4 
17.3 
27-3 

Oct.  7-3 
17-3 


Nov 


Dec. 


27.2 

.    6.2 

16.2 

26.2 

6.1 

16. 1 
26.1 
36.0 


a  Aquilae. 


Right         Declina- 
Ascension.         tion 


1946      +837 

s  " 

41.8 


21.34 
21.41 
21.51 
21.65 
21.82 

22.02 
22.24 
22.49 
22.75 
23-03 


.14 


40.1 

38.4; 
36.8 

35-4 


34-^ 
33.a 

32.6 

32.4; 

32.5 


X.7 


0.5 


23-33 
23-63 


33-0 
30     ''''qO.8 

'  33-8 
30  I  1.2 


24.79 
25.04 
25.27 
25.46 
25.61 

25.72 

25-79 
25.81 

25-79 
25-73 

25.64 

25.51 
25.36 
25.20 
25-03 

24.87 

24-73 
24.60 
24.50 
24-44 

24.41 
24.42 

24-47 


I  40-0 


.07 
.02 
.02 
.06  i 
.09  i 

-13 
.15 

.x6| 

.17 

.16 

.14 
-13 

.lO 

.06 
•03  , 

.01 
.05 


42.0 
44-0, 

46.0  ' 
5 
48.0 

49-9 
51.6  ' 

53.x; 

54-5 

55.6: 


56.5, 
57.1  ^ 
57-5* 
57-6^ 
57-5' 


0.3 


57-2^ 

56.6' 

55.8 

54-7 

53-5 


0.8 


52.0 

50-5 
48.9 


1.5 

1-5 
1.6 


f  Draconis. 


Right 
Ascension. 


h      in 
1948 

s 

25.04 
24.88 

24.98 
25.20 


Declina- 
tion 
North. 


4-70      I 
78.8 


25-53 
25.96 

26.47 
27.05 
27.68 


.22 

I 
.33  I 

-43 
.51  i 
.58 
.63; 
.66 


75-4 
71.9 
68.4 
65.1 


62.0 
59.3 

57-1; 
55.5. 
54-5 


2.7 


0.4 


28.34     ^:  54- X, 
.07  0.3 

29.01  54-4  „„ 

.66  0.9 

29.67  55.3 

^  '  .62 1  ^;  ^  1.6 
30.29       56.9^^ 

30.8,  -i  58.9 ::; 


31.38 
3X.81 
32.14 
32.38 
32.50 

32.52 
32.42 
32.22 

31-91 
31.51 

31-03 
30.47 
29.86 
29.21 

28.54 

27.87 
27.21 
26.58 
26.01 
25-51 

25-09 
24.77 
24-56 


61.4 

64-3 
67.5; 

70.9; 

74-4 


2.9 


3.5 


77.9 
'°    81.4^-^ 

"    84.7^-^ 
^^'87.8^'' 

*°l9o.7"' 

48    ^    '  2.5 


.56 

.6x1 
.651 
.67 
.67 

.66, 
.63 

-57, 
.50 

-42  I 

.32 
.21 


93-2 
95-3, 
97-0 
98.2  ' 
98.8' 

98.9^ 
98.5' 
97-5  ' 
95.9^ 
93.8' 


'  91.2 

88.3 
i  85.1 


2.9 


t  Pa  von  is. 


Right         Declina- 
Ascension.        tion 
■     South, 


h     xn 
19  50 


-73    8 


5-57 
5-70 
5-97 
6.37 

6.88 

7-50 

8.21 

8.99 

9.84 

10.74 

11.66 
12.60 

13-55 
14.47 

15.35 

16.18 
16.94 
17.61 
18.17 
18.62 

18.93 
19.10 
19.14 
19.03 
18.78 

18.42 

17-95 
17.40 
16.79 
16.15 

15.51 
14.91 
14-37 
13-92 
13-57 

13-35 
13.26 

13-31 


•  13 
.27 
.40, 

■5X  , 
.62 

I 
.71  I 

.78 

.85  j 
.90! 
.92 

.94  . 

■95  I 

.92  I 
.88  ' 
.83 

.76 
.67 
.56 

.45  I 
•31 


68.1 
65.2  ' 
62.2  ■ 
59.3' 
56.5 

53-8 
51.3 
49.2 

47.4  \ 
45.9^ 

44.8^ 
44.2^ 

43-9^ 
44.1 

44-7 


2.7 


2.5 


1.8 


a6 


45-7 
47.1 

48.9 
50.9 
53.2 


I  55-7     , 
.17'     o     2,6 

1  58-3 

.04    >.       2.7 
61.0 

"163.5"^ 
•''     65.9'"* 

.36  ^  ^  2.2 


68.1 
70.0 

71.4 
72.4 
72.9 

72.8 
72.2 

7I.I 

69.5 
67.5 

65.1^ 

62.4 

59-5' 


/?  Aquilx. 


Right         Declina- 
Ascension.         tion 
S'orih. 


19  50    -1-6  10 

i   46.6     , 


51-35 
51-42 
51.52 
51.66 
51.82 

52.02 
52.24 
52.48 

52.74 
53-02 

53-31 
53-61 
53.91 
54.21 

54.50 

54.78 

55-03 
55.26 

55-45 
55.61 

55.73 
55.80 

55-83 
55.82 
55.76 

55-67 
55.54 
55.40 
55.24 
55-08 

54.92 

54.77 
54.65 

54.55 
54.48 

54.45 
54-46 
54-51 


.07 


45.0^ 

43.4  J 
42.0 
.  40.6 


38.7 

26  ,  0.2 

28Mr^o.2 

38.1 
29  0.5 


38.6 
39.4 

40.6 
42.0 

43.6 


0.8 


^5  1^^.9 

23     ^7-^.9 
49.2 

'^  I    51.1"' 
16,    ^         1.8 

!  52.9 
12  1.7 


54-6 
56.2 
57.6 
58.8 
59-8 


.07 
.03 

.01 1 

.06  I 
.09' 

.X3I 
.14 

.16  I 
.16' 

I   61.0 

•"I  60.4 

.X2  ^ 

_.  59-6 
58.6 
57.5 


60.6 
61.1 
61.4 
61.5 
61.4 


.07  I 

•03  I 


.05 


56.2 

54-7 
53-2 


y  Sagittx. 


Right 
Ascension. 


h      in 

19  54 

8 
43.06     ^ 

43.20        ^ 
43.32 
43.48      '' 


'.28 

14 
.98 

i.8i 
.63 


'45 

>.28 


46. 

46, 

46.14 

46.02 

45.93 


43.67 
43.88 

44.12 
44.39 
44.67 

44-97 
45.27 
45.58 
45.88 
46.18 

46.46 
46.71 
46.94 
47.13 
47.28 

47.39 
47-46 
47.48 
47.45 
47.38 


45.88 
45.87 
45-89 


Declina- 
tion 
North. 


-19  14 


44.8^ 
42.6 
40.4' 
38.3; 


36.3 


1.7 


34.6 

33-2; 

32.2 

31-6 

31-4 

31-7 
32.5 
33-6 
35.2 
37.1 


a6 


0.3 


0.8 


X.6 
X.9 


39.2 

41.5; 

43-9 

46.4 

48.8 

51-2 

53.5; 

55.6 

57.4 

59.0" 

60.4 

61.4^ 

62.1 

6.5; 

62.6 


2.5 

2.4 


^.4 


X.8 
1.6 


1.4 


0.7 


62.3 
61.7 
60.7  ' 

59.5  ' 

58.0 

56.2 
54.2' 
52.1  ' 


0.6 


1.8 


I9IO- 


-25 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

rSagittarii. 

T  Aquilx. 

e 

Aquilae. 

31  Cygni. 

K  Cephei  (pr.). 

Mean 

Solar 
Date. 

I 

RiRht 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

South. 

North. 

Simth. 

h     m 

North. 

North. 

h 

m 

0       ' 

h     m 

e 

h 

ni 

9      • 

0      f 

h     ni 

e 

1957 

-2757 

19  59 

+  7    I 

20 

6 

-  1  5 

20  ID 

-t-4627 

20  11 

+7726 

Jan.    I.I 

5^06 

.08 

48.8 
0      o-S 

4^-44    .^ 

18.6 
1.6 

s 
37-51 

.06 

^7-9  ... 

^5-39   .^ 

^              3-0 

5°-57,33 

28.2 

3.2 

II.O 

5.14 

48.3      , 

42.50 

17^0 

37-57 

29.0 

45-37 

60.5' 

5^'9^^ 

25.0 

.13 

0.6 

.09 

1.5 

.09 

1.0 

.03 

3-2 

0.20 

^  3'4 

2I.O 

5-27 

.16 

^7-7  0.6 

*^-59  .,3 

'5-5,., 

37.66 

.X3 

30.0 

1.0 

«-»°    .08 

^^•S.: 

49-99  „  „, 
_  0.01 

21.6 
0       3-4 

31.0 

5-43 

47.1 

42-72     . 

14.0 

37-79 

31.0 

45.48 

54.2 

49-98 

18.2 

Feb.  10.0 

5.63 

.20 

46.4* 

42.88  •■ 

12.6  -^ 

37-94 

.15 

0.9 

31-9 

45.6.    •'=• 

3.0 
512      ^ 

,0.18 
50.16 

,4.8^* 

.23 

0.8 

.18 

I.I 

.19 

0.7 

.19 

2.8 

0.37 

3.1 

19.9 

5.85 

«•*„« 

43.06 

"•5     « 

38.13 

32.6 

45.80 

48.4 

5°-53^. 

1 1.6 

!Mar.   1.9 

6.XI 

.26 

44.8 

.21 

43-27 

0.8 
10.7 

38.34 

.21 

0.4 
33-0 

46.03        ''' 

46.0"* 

0.54 

8.7"' 

11.9 

6.39 

.28 

0.9 
43.9 

•24 
43-51     ^ 

0.6 
10. 1 

38.57 

.23 

0.2 
33.2 

\                   .28 
46.31 

a.0 
44.0 

^  0.69 
51-76     ^ 

6.3'" 

21.8 

6.69 

.30 

0.9 
43.0 

.26 
43.77 

0.2 
9-9 

38.83 

.26 

0.1 
33-1 

46.62       '^' 

42.6  ■•* 

0.81 
52.57     ^ 

2.0 
4-3 

31.8 

7.11 

•32 

I.O 

42.0 

.27 
44.04 

0.1 
10.0 

39.10 

.27 

32.8  »•' 

46.96       "I 

4X.7°-' 

53.48"^' 

3.0  ■•' 

.33 

0.9 

.29 

0.5 

.29 

0.7 

.36 

a2 

0.97 

0.7] 

Apr.  10.8 

7.34 

41. 1 

44-33 

10.5 

39-39 

32.1 

47-32 

41.5 

54.45 

2.3 

20.8 

7.68 

.34 

1.0 

40.1 

44.63 

0.9 
11.4 

39-69 

.30 

0.9 
31.2 

47.69  •" 

41.8°-^ 

I.OO 

55-45 

0.1 
2.2 

.35 

0.9 

.30 

r.i 

•31 

I.I 

•38 

0.0 

I.OO 

0.5 

30.7 

8.03 

39-2  ^„ 

44-93 

12.5 

40.00 

30.1 

48.07 

42.7 

56.45    , 

2-7 

May  10.7 

8.38 

.35 

38-3  J 

.30 
45.23 

14.0  ^-^ 

40.30 

.30 

.8.7-* 

48.44  'Z 

44.«'-' 

57-41"^ 

1.2  ' 
3.9 

20.7 

8.72 

.34 

0.8 
37-5 

.30 
45.53       , 

15-6^' 

40.60 

.30 

.7.2  '• 

48.80 ''' 

46.2 '•o 

58.31"^ 

5-6'-^ 

.32 

0.7 

,28 

X.8 

.28 

1.6 

-34 

2.4 

0.79 

2.2 

30.7 
June   9-6 

9.04 
9-35 

•31 

36.8 
36.3°-' 

45-81       . 
.20 
46.07 

19.4 

40.88 
41-15 

•27 

25.6 
23.9  ^'l 

49-^4 
49-44     ^ 

51.4 

5'-':  0.68 
59.78 

10.4 

19.6 

9.62 

.a? 

36.0^^ 

46.30 

2.0 
21.4 

41.40 

.25 

1.6 
22.3 

.26 
49.70 

54.4''° 

^•3C 

.3.4'° 

29.6 

9.86 

.24 

35.8°-' 

.20 
46.50 

1.9 
23.3 

41.61 

.21 

1.6 
20.7 

.22 
49.92      ^ 

57.6^' 

60.71  '•'' 

X6.7  '•' 

Jiriy    9-5 

10.06 

.20 
.16 

0  0.0 

^-^^ ::: 

1.9 
^5-'  ..8 

41-79 

.18 
.14 

-::: 

50.08    •'' 

.11 

60.9'-' 
3-3 

^                 0.23 

3-5 

19.5 

10.22 

36.0 

46-79  . 

27.0 

41-93 

17.8 

50.19 

64.2 

61.00 

23.6 

29.5 

10.33 

.11 

36.4"* 

46.87  •** 

28.7  ••' 

42.02 

.09 

r6.s'-' 

.04 
50.23 

67-5'-' 

60.88°-" 

27.2 '•^ 

Aug.  8.5 

10.38 

.05 

36.8°-^ 

46.91  -"^ 

1-5 
30.2 

42.07 

.05 

1.0 

15-5 

.01 
50.22 

70.6 '•• 

60.61  "•'' 

30.6  '•* 

18.4 

10.39 

.01 

a6 
37-4 

46.90 

31.5  ■•' 

42.08 

.01 

Z.  0.9 
14.6 

.07 
50.15 

73.6'-: 

60..7  '^'^ 

33.9'-' 

28.4 

10.34 

.05" 

38.x  ^- 

46-85  -i 

32.6'-- 

42.04 

.04 

0.7 
13-9 

.12 
50.03 

,        2.6 

76.2 

59.58'" 

37.0^' 

.08 

0-7 

.08 

0.8 

.07 

0.5 

.17 

2.4 

0.71 

2.8 

Sept.  7-4 

10.26 

3»-8     , 

46.77 

33.4         . 

41.97 

13.4 

49.86 

78.6 

^•^^^ 

39.8 

17.4 

10.14 

.12 

0.7 
39.5 

46.65  •" 

0.6 

34-0 

41.86 

.11 

0.3 
13.1 

.21 

49.65 

80.6"^ 

58.02*** 

42.3"^ 

.15 

0.7 

it           •*4 

0.4 

.14 

0.2 

-24 

0       '.^ 

-        0    °.W 

2.1 

27-3 

9-99 

40.2 

46.51 

34.4 

41.72 

12.9 

49.41 

82.2 

57.08 

44.4       , 

Oct.    7-3 

9.82 

.17 
.18 

0.6 
40.8 

0.5 

.16 

^  0.2 
^4-^0.1 

41.58 

.14 
.16 

0.0 
12.9 
a2 

-27 

l'<^ 

56.06 

^              1.06 

46.0 

l.I 

17-3 

9.64 

41.3 

46.19 

34.5 

41.42 

13.1 

48.86 

83-9 

55.00 

47-1     ^ 

.»/ 

0.3 

.16 

0.3 

.15 

0.3 

.«9 

0.2 

1. 10 

0.6 

27.2 

9.47 

41.6 

46.03 

34.2     ^ 

41.27 

13-4 

48.57 

84.1 

5390 

47-7 

Nov.   6.2 

9.31 

.16 

41.8 

45.88  •■' 

_  0.6 
33.6 

41.12 

.X5 

139     , 

48.30    'l 

83-7"^ 

52.8X    '-"^ 

CO 

47-7    ^ 

16.2 

9.18 

.X3 

«  0.0 

•«3 
45-75 

0.7 
32.9 

41.00 

.12 

0.6 
^4-5     « 

48.04    -f 

82.8°-' 

51-76'-^ 

0.6 
47-1 

26.2 

9.08 

.10 

0.0 
41.8 

.10 
45-65 

1.0 
31.9 

40.90 

.10 

0.8 
^5-3     „ 

47.81    •'' 

81.5'-' 

^   I.OO 

50.76 

I.I 
46.0 

Dec.    6.1 

9.01 

.07 

41.6 

45.58   -^ 

30.7'" 

40.83 

.07 

.     0.8 
16. 1 

■20 
47.61 

79.6  "•» 

»    0.91 
49.85 

44.3-^ 

.03 

0.3 

.04 

1.3 

.03 

1.0 

•15 

a.3 

0.79 

3.1 

16. 1 

8.98 

41-3 

45-54 

29.4 

40.80 

17. 1 

47.46 

77-*  ,  , 

49-06 

42.2 

26.1 

9.00 

.02 

0.4 
40.9 

.00 
45-54 

28.0  '-' 

40.80 

.00 

x-o 
18. 1 

.11 

47-35 

74-7   ■ 

48.40-^ 

39.5"' 

36.1 

9.06 

.06 

0.5 
40.4 

.03 
45.57 

26.5  '-' 

40.83 

.03 

I.I 
19.2 

.05 
47-30 

7..8'-» 

47.91"*' 

36.5'" 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

Mean 
Solar 

a*  Capricorn  i. 

a  Pa  von  is. 

yCygni. 

t:  Capricorn i. 

f  Delphini. 

Date. 

RlRht 

Declina- 

Right        Declma- 

Right       1  Declina- 

1 
Right         Declina- 

Right 

Deciina-  ' 

Ascension. 

tion 

Aacension.         tion 

Ascension.        tion 

Ascension.        tion 

Ascension. 

tion 

h     m 

South. 
0       1 

South. 
h      m              °      • 

North. 

ni 

South. 

h 

North. 

h      m               •       ' 

h 

0       f 

xn 

•       '  1 

20  13 

-1249 

20   18 

-57    I 

20  18    ^-39  57 

2022      -1830 

20  28 

+  1059 

Jan.     I.I 

*    s 

37-°„., 

28.49     ^ 

^^•^.2 

57-5^    .ox 

^•«-« 

7^98 

.06     36-4,., 

s 
52.70 

-03 

^^•7  1.7  ' 

II. o 

1.54 

37-4 

28.55         39.1 

57-51 

60.8 

8.04 

36.4 

52.73 

41.0 

21.0 

1.64  • 

37-7  r 

28.68   •'^  36.8*-^ 

.03             2.9 
57-54     ^     57-9 

8.13 

.09       ^0.1 
.     36.3 

52.79 

.06 

1.7 
1  39.3     , 

3I.O 

1.77  •' 

38.0°-^ 

28.87  z  34-4"' 

.08 
57.62 

2.9 
55.0       \ 

8.25 

.12      ^     0. 1 
36.2 

52.88 

.09 

X.6  , 
37-7 

.16 

«      o-i 

.26     ^    2.4 

.12 

2.8 

.16       ^     0.2 

.12 

1     1.5  ' 

Feb.  lo-o 

1-93 

38.1 

29.13         32.0 

57.74 

52.2   ^ 

8.41 

36.0 

53.00 

36.2        1 

' 

.19 

0.0 

•31          2.3 

.17 

2.6 

.19             0.4 

.t6 

1.3 

19.9 

2.12 

38.1 

29.44       1  29.7 

57.91 

49.6 

8.60 

,      35.6 

53.16 

34-9 

Mar.  1.9 

.92 

2.34 

38.0 

29.80  *^ 

2.2 
27-5 

58.12    •" 

47.3" 

8.81 

.21             0.5 
35.1     \ 

53.35 

.19 

1.0 
33.9 

11.9 

..58  •*- 

37.6"^ 

.40 
30.20 

2.1 

25.4 

58-37    '!! 

1.8 
45.5 

9.05 

.24             0.6 

34.5     « 

53.56 

.21 

0.7 
33-2 

21.9 

-84  t 

37.x "' 

-     .44          2.0 
30.64         23.4 

58.65         I44.2'-' 

9.32 

.27             0.8 
0     33.7 

53.80 

.34 

32.8°-* 

31.8 

.28 

3-"     ,« 

36.4°-^ 

.48          1.7 
31.12       1  21.7 

«    ^    .31  '           0.8 
58.96         ,  43.4 

9.60 

•^     32.8°-^ 

54.07 

.27 

32.8°-" 

.30 

0.9 

.50          1.5 

.33             0.2 

.30          .   1.0 

.28 

0.4 

Apr.  10.8 

3-42     ,^ 

35-5  , 

31.62         20.2 

59.29         1  43.2 

9.90 

„    31-8 

54-35 

33.2         ^    1 

20.8 

3.73   "' 

x.o 
34-5 

.52          1.2 
32.14       1  19.0 

59.64   •"    43.5"^ 

10.22 

.33                         I.I 
30.7 

54.64 

.39 

0.8    , 
34.0 

.31 

1.2 

g,       '53        0      °-9 

.35             1.0 

.33                    1.3 

.30 

I.I    ' 

30.7 

4.04 

33.3 

32.67            i8.i 

59.99         ,  44.5 

10.54 

29.5 

54.94 

35-1 

May  10.7 

4.36  ■'' 

1.2 

32.1 

33.20  •» 

,7.6°-' 

60.34   •"  145.9'-* 

10.87 

''^       28.2"^ 

55.25 

.31 

36.6  ''^ 

1       ' 

20.7 

4.67  •• 

30.8'-^ 

33.72  • ' 

0.2 
17.4 

60.68   '^ 

47.8-' 

11.20 

.33                    1.3 
27.0 

55.55 

.30 

38.3'-^ 

•30 

1.3 

.50            0.1 

.3a 

3.4 

.31                     I.I 

.39 

«.9 

30-7 

4-97 

29.5 

34.22            17.5 

61.00 

50.2      ^ 

II. 51 

25.9 

55.84 

40.2 

June  9-6 
19.6 

27.1 

34-7°  •;' '8.0^; 

61.55 

0  «*fi 
52.8 

3.9 

55.7 

II. 81 
12.08 

.30               _   I.I 

24.8 
.37                    0.9 
1    23.9       \ 

56.12 
56.37 

.38 
.35 

"^"•3  1:! 

44-4 

29.6 

5-75  • 

I.O 

26.1 

.38                    1.2 
35.51                  20.0 

61.77   •"    58.8'-' 

12.33 

.25  1                 0.8 
1    23.1 

56.60 

.33 

46.6"' 

'July   9.6 

5.94  •■' 

0.9 

25-2      \ 

35.83    •''     2..4'-* 

.17   1     ^              3.2 
61.94                 i     62.0 

12.54 

.21  i                  0.7 
22.4 

56.79 

.19 

48.8", 

.16 

0.8 

1 

.12'                      3.2 

.17                ^0.4 

.14 

2,1 

19-5 

6.10 

24-4     ^ 

36.08                  i      23.1 

62.06                 ,     65.2 

12.71 

;    22.0 

56.93 

1 
50.9            1 

29.5 

^"  z 

„  0.6 
23.8 

.17  1              1.8 
36.25              24.9 

62.13   '"^ 

68.3^" 

12.83 

.12                  0.3 
21.7 

57.04 

.IX 

52.8-' 

.        .06 

0.4 

^           .101      ^      3.0 

.02 

3.0 

.07  I           ^0.1 

.06 

^  1.8  1 

Aug.    8.5 

6.27 

23.4 

36.35              26.9 

62.15 

71.3      „ 

12.90 

'    21.6 

57.10 

54.6   ^ ! 

.02 

0.2 

.02               2.1 

.04 

2.8 

.03  1               0.1 

.03 

",       1.6 

18.4 

6.29 

23.2 

36.37              29.0 

62.11        ^ 

74.1 

12.93 

21.7 

57.12 

56.2         ! 

28.4 

6.26  -^^ 

0.1 

23-1 

.06              a.o 
36.31             31.0 

62.02     '"^      76.6  "-^ 

12.91 

.02  1                0.2 

57.09 

.03 

57.6 '•*! 

.07 

0.0 

.13              2.0 

.13                   3.2 

.06                   0.3 

.07 

Z.X    ; 

Sept.  7-4 

6.19 

^^•^« 

36.18          1   33.0 

61.89             i    78.8 

12.85 

1 

1    22.2 

57.02 

58.7 

17-4 

_               .10 
6.09 

0.2 

23-3 

0    '20  ,             1.7 
35-98             34-7 

.x8 
61.71 

80.7  ■•' 

12.75 

.10  ]           ^  0.4 
1    22.6 

56.92 

.10 

^    0,9 

_       0.6 
60.2        1 

27.3 

5.96  •■" 

0.2 
23.5 

.24        ,       1.5 
35.74              36.2 

61.51 

82.2  '•' 

12.63 

.12                   0.4 
1    23.0 

56.79 

.13 

Oct.    7-3 

5.8:   •" 

23.8-^ 

.29                1.2 
35.45           1    37.4      „ 

61.28       -^^ 

83.3"! 

12.48 

.15' 

0*5 
23.5 

56.65 

.14 

60.6*^ 

17.3 

5.66  •■ 

0.4 
24.2 

.30 1      „       0.8 

35-15         1  38.2 

61.04       '^ 

83.9  "•" 

12.33 

.15 

0.5 
24.0 

56.49 

.16 

,  '     0.1 
60.7 

.16 

0.4 

.31             0.4 

.34 

0.3 

.16 

0.4 

.16 

0.2 

1 

27-3 

5.50 

24.6 

34.84         ,  38.6 

60.80 

84.1 

12.17 

24.4 

56.33 

60.5        1 

Nov.  6.2 

5.36      "^ 

0.4 
25.0 

34.54    •^'^'38.6°-° 

60.56     '^ 

83.8  "•' 

12.02 

.15 

«  0.4 
24.8 

56.18 

.15 

60.,°- 

Z6.2 

.12 

5.24 

0.4 
25.4 

34.27    ""     38.2-^ 

.22 
60.34 

83.0°-" 

11.89 

.13  1                 0.3 
25.1 

56.04 

•14 

59.4"' 

26.2 

.10 
5.14 

25.9°-^ 

.23             0.9 
34.04         ,  37.3 

60.15     ''' 

8r.7-' 

11.78 

.IX                0.3 

25.4 

55.92 

.13 

58.5'-' 

Dec.    6.1 

.07 
5.07 

26.3"^ 

33.87 "'  36.i'-; 

59.98     •'^'    80.0  ''^ 

II.71 

.07             0.3 

25.7 

55.83 

.09 

I.Z 

57.4 

.04 

0.4 

.11  ;              1.6 

1 

.13               •    2.1 

.04           0.2 

.07 

1.4 

16. 1 

5.03 

26.7 

33.76              34.5 

59.85       ^  i    77.9 

11.67 

25.9 

55.76 

56.0 

26.1 

.00 
5.03 

0.4 
27.1 

.05 
33.71 

32.6'-^ 

•08  1                 2.5 
59.77                 75.4 

11.66 

.ox       ^      0.x 

26.0 

55.73 

.03 

54.5'-' 

.04 

0.4 

.02 

2.x 

.04                 2.7 

.03       _     0.0 

.01 

1.5 

36.1 

5.07 

27.5 

33.73 

30.5 

59.73                  72.7 

11.69 

26.0 

55.74 

53-0        1 
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FIXED  STARS,  1910. 


(CONSTANTS  OF  STRUVE  AND  PETERS.) 

1 

APPARENT  PLACES  FOR  THE;  UPPER  TRANSIT  AT  WASHINGTON. 

Groombridge  3241. 

a  Delphini. 

/?  Pavonis. 

a  Cygni. 

V*  Capricomi. 

Mean 

Solar 
Date. 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

1 

m 

North. 

m 

North. 
e 

South. 

North. 

m 

Souih. 

h 

0       > 

h 

h 

m 

0       » 

h 

m 

0       t 

h 

0       • 

20  30 

+7213 

2035 

+1535 

20  36 

-6631 

20  38 

+44  57 

20  40 

-^5  55 

Jan.    I.I 
;           II. I 

8 
19.90 

38.9, 

s 
25.38 

34^3 

8 
47.29 

54.9     ^ 

s 
19.38 

29.7 

43^86 

53.0 

19.61 

.29 

35.8- 

25-39 

.01 

1.9 
32.4 

47.29 

.00 

2.6 
5^-3     « 

19^33 

.05 

26.8^-^ 

43.89 

.03 

-  0.4 
52.6 

•17 

3-3 

.05 

1.9 

.10 

2.8 

.00 

2.9 

.08 

0.5 

2I.O 

19.44 

32.5  ,  , 

25.44 

30.5     « 

47.39 

49^5 

19.33 

23.9 

43-97 

52-1     ' 

3I.O 

19.41 

.03 

29.0^-' 

25-52 

.08 

28.7'-' 

47.58 

.19 

46.6"^ 

19^37 

.04 

3.0 
20.9 

44.08 

.IZ 

0.6 
51.5     „ 

Feb.  IO.O 

19.51 

.10 
.24 

25.6^-* 

3.« 

25.64 

.12 

.X5 

1.7 
27.0 
'      1.6 

47.86 

.28 
•36 

2.9 

19^47 

.10 ,             3.0 

44.22 

.14 

.18 

0.8 
0.9 

19.9 

19-75 

""♦  ,  „ 

25.79 

25.4 

48.22 

40.9 

19.62 

15.1 

44.40 

49.8 

Mar.    1.9 

20.10 

•35 

19.4'-: 

25.97 

.18 

1.2 
24.2 

48.65 

•43 

38-^ 

19.82 

•20  1             ^  2.5 
12.6 

44.61 

.21 

48.9°-^ 

11.9 

20.57 

.47 

16.8'-* 

26.18 

.21 

0.9 
23.3     \ 

49.15 

.50 

35.6*-' 

20.06 

.24          ,  2.0 
10.6 

44.85 

.24 

47.8'-^ 

.56 

0  2-0 

.24 

0.6 

.55 

2.3 

.28  ,              1.6 

.26 

L    '.I 

21.9 

21.13 

14.8 

26.42 

22.7 

49.70 

33.3 

20.34 

9.0 

45.11 

46.7 

.64 

^•5 

.26 

V-     0.' 

.60 

2.x 

.32             I.I 

.29 

1.2 

31.8 

21.77 

'3-3  ^„ 

26.68 

22.6 

50.30 

3'-2     fi 

20.66 

1  7.9 

45.40 

45-5 

.70 

0.9 

.28 

0.2 

.65 

1.8 

•34  1              0.5 

.30 

1-3 

Apr.  10.8 

22.47 

12.4 

26.96 

22.8 

50.95 

29.4 

21.00 

7-4 

45-70 

44.2 

20.8 

23.20 

.73 

ia.i°-^ 

27.25 

.29 

0.7 
23.5 

51.62 

.67 

28.0  '•* 

21.36 

.36 

0.1 
7.5 

46.03 

•  33 

42.9'-^ 

30.8 

23.94 

.74 

0.4 
12.5 

27.56 

.31 

^   X.I 

24.6 

52.31 

.69 

1.0 

27.0 

21.73 

•^^'     8.2°-^ 

46^37 

•34 

41.6;-^ 

May  10.7 
20.7 

24.67 
25.36 

.73 
.69 

I.O 

27.87 
28.17 

•  31 
.30 

26.0"* 

53.01 
53.70 

.70 
.69 

^     0.7 

26.3 

26.0°-^ 

22.10 
22.47 

.37        ^      1.8 
1  II.3 

46.71 
47.05 

•34 
.34 

40-3  ['I 
39.1 

.63 

2.x 

.30 

2.0 

.67 

0.2 

.35  '                  2.2 

•34 

I.I 

30-7 

25.99 

.7., 

28.47 

29.8 

54-37 

26.2 

22.82 

13.5       , 

47-39 

38.0 

June  9' 6 

26.55 

.56 

19.7"' 

28.75 

.28 

2.2 
32.0 

55.00 

.63 

26.8  °'' 

23.14 

.32          c        «.^ 
16.  I 

47^71 

.32 

37..°-'l 

19.6 

27.02 

.47 

"•7' 

29.01 

.26 

34.3^-^ 

55.58 

.58 

27.8  ■•" 

23^43 

.29                    2.9 
19.0 

48.01 

•  30 

36.4  "^^ 

29.6 

27.38 

•36 

.5.9- 

29.24 

.23 

36.7^^ 

56.09 

.51 

.9.2'-^ 

23.68 

"';  «.!'•• 

48.29 

.28 

35.8°-* 

July    9-6 

27.63 

-25 

29.4- 

29.43 

.19 

2.3 
39-0  ,  , 

56.53 

.44 

1.7 
30.9 

23.87 

•"^5.4^-' 

48.52 

•23 

0.3 
35.5 

.14 

3.5 

.15 

2.3 

.35 

2.0 

.15                3.3 

.20 

0.2 

19.5 

27.77 

32.9         , 

29.58 

41.3, 

56.88 

32^9 

24.02 

28.7 

48.72 

35.3 

29.5 

27.78 

.01 

3-6 

29.69 

.IX 

3.2 
^3-5, 

57^13 

.25 

2.2 
35.1 

24.11 

•°5  '    ,«  «  3.3 
1    32^0 

48.86 

%X4 

0.1 

35^4 

Aug.    8.5 

27.67 

.11 

3.6 
40.1 

29.75 

.06 

-  2.1 

57.28 

.15 

2.4 
37.5 

24.14 

.03                3.2 
1    35.2 

48.96 

.XO 

0.3 
35^7 

•  «3 

3-4 

.02 

.    1.8 

.04 

2.4 

•03        «      3.1 

.05 

0.5 

18.5 

27.44 

43-5 

29.77 

47.4     , 

57.32 

39-9 

24.11 

«      38.3      „ 

49.01 

36.2     I 

'34 

,  «  3*3 

.03 

1.6 

.06 

2.5 

.08                2.8 

.00 

0.6 

28.4 

27.10 

46.8 

29.74 

49.0 

57.26 

42.4 

24.03 

1  4I.I 

49.01 

36.8 

-44 

3^0 

•07 

1-4 

.z6 

2.3 

•13  !         2.5 

.05 

0.7 

Sept.  7.4 
17-4 

26.66 
26.13 

•53 

29.67 
29.57 

.10 

57.10 
56.85 

.25 

46.8 

23.90 
23.72 

1  43.6 

48.96 
48.87 

.09 

37-5  „  . 
38.2  •^' 

273 

25-52 

.6x 

2.3 
54.7         ' 

29.45 

.12 

0.8 
52-3     , 

56^52 

•33 

48.6'-' 

23.51 

.21               ^  1.8 

47.6 

48.75 

.12 

38.9°-! 

Oct..  7-3 

24.85 

.67 

1.8 
56.5 

29.30 

•15 

0.6 
52.9 

56.14 

•38 

50.x  ••' 

23.27 

.24  ,               X.4 
49.0 

48.61 

.14 

08 
39.7         , 

•72 

0  ''3 

.16 

0.2 

.43 

i.o 

.25                     1.0 

.16 

0.6 

17-3 

24.13 

57-^  «  « 

29.14 

53-1  « 

55.71 

5'-^         A 

23^02 

5c.  0 

48.45 

40.3         , 

•74 

0.8 

•17 

O.Z 

•44 

0.6 

.27          0.4 

.16 

0.6 

27-3 

23-39 

58-«„, 

28.97 

53-0  „  , 

55.27 

5'-7, 

22.75 

\  50.4 

48.29 

40.9 

Nov.   6.2 

22.65 

•74 

58.8  "•' 

28.81 

.z6 

0.3 
52.7 

54-83 

•44 

51.8 

22.49 

.26            0.0 
50-4     , 

48.13 

.16 

0.5 
41.4 

16.2 

21.92 

•73 

58.5°-^ 

28.67 

•X4 

0.7 
52.0 

54.42 

.41 

0.5 
51.3 

22.24 

•«    49-8  "•* 

47.99 

.14 

0.3 
41.7 

26.2 

21.23 

? 

57.6°- 

28.54 

.13 

0.9 
51.1 

54.05 

•37 

1.0 
50.3 

22.01 

•''    48.8"" 

47.87 

.12 

41.8 

Dec.    6.2 

20.59 

.64 
.56 

56..  '•' 

2.0 

28.44 

.20 
.08 

X.2 

53.75 

•30 
•  23 

^«<:: 

21.81 

.20                         1.5 

..7     '^''•^^.o 

47.78 

.09 
.06 

O.I 

16. 1 

20.03 

54.1 

28.36 

48.5 

53.52 

47.1 

21.64 

'  45-3 

47.72 

41.8 

26.1 

19.56 

-47 

^  2-5 

51.6  ' 

28.32 

.»♦ 

46.8- 

53-38 

•14 

2.2 

44.9 

21.51 

.13  1           2.3 
„  1  43.0 

47.69 

.03 

0.3 

41.5 

•36 

0   0   2'8 

.00 

X.8 

.OS 

2.5 

.08             2.7 

.02 

0.3 

36.1 

19.20 

1 

48.8 

28.32 

45.0 

53-33 

42.4 

21.43 

40.3 

47.71 

41.2 

[Eph  10] 


FIXED  STARS,  1910. 

(CONSTANTS  OF  STRUVE  AND  PETERS^ 


389 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  I.I 
II. I 

21. 1 

3I-0 
Feb.  IO.O 

20.0 

Mar.  1-9 
II.9 
21.9 
31-9 

Apr.  10.8 
20.8 
30.8 

May  10.7 
20.7 

30-7 
June  9-7 
19.6 
29.6 
July    9-6 

19.6 
29.5 
Aug.    8.5 
18.5 

28.5 

Sept.  7.4 
17.4 
27.4 

Oct.  7.3 
17.3 

27.3 

Nov.   6.3 

16.2 

26.2 

6.2 


Dec. 


16. 1 
26.1 
36.1 


e  Cygni. 


Right         Declina- 
Ascension.        tion 


h     m 
20  42 

s 
31.96 

31.94 
31.96 
32.01 
32.11 


'+33  37 


.02 1 
.02 1 
.05 ' 
.10 1 
.14 


55.9^ 
53.4, 


32.25 
32.43 
32-65 
32.90 

33.18 

33.48 
33.81 
34.14 
34.48 
34.81 

35.13 

35-43 
35.70 
35.94 
36.14 

36.29 
36.39 
36-45 
36.45 
36.41 

36.32 
36.19 
36.03 
35.84 
35.64 

35-43 
35.23 

35-04 
34.86 

34.71 

34.59 
34-51 
34-46 


50.8 
48.1  ' 
45.6; 

43.2^ 
41.2 


.« I  1.7 

39-5 

•^''38.2'-^ 


37.5 


0.7 


.33 
.33 

.34 ; 
.33 

.32; 

.30 
.27 
.24 
.20 
.15 


.06 


37.3 
37.6 
38.1 
39.8 
41.6 


43.7, 

46.2 

49.0 

51.9^ 

54.9 

57-9 
60.9 
63.7 
66.4 
68.9 


3.8 
2.9 


3.0 


2-5 


71.1 
72.9" 

74-4  \ 
75.6^ 

76.3* 

76.6 

76.5 

c 
75-9  J 

74.9' 

73-5; 

71.8 

69.7; 

67.3 


1.8 


1-7 


2.4 


fi  Aquarii. 


Right      '  Declina- 
Ascension.        tion 
Sou/A. 


h     ni 
2047 


45.93 
45.96 
46.01 
46.10 
46.23 

46.38 
46.56 

46.77 
47.00 
47.26 

47-54 
47.83 
48.14 
48.46 
48.77 

49.08 
49-38 
49.66 
49.91 
50.13 


.03 
.05 
.09! 

.13 
.15 

.18 
.21 
.23 
.26 

.28 

.29 
.31 
-32 
.31 

.31 

•30 

.28 

.25 

.22 

.18 


-919 
27.5 


28.0 
28.5 
28.9 
29.1 


0.4 


29.2 

< 
29.1 

28.8' 

28.3' 

27.5 


0.8 


26.6 

25.5 
24.2 
22.8 
21.3 

19.7 
18.2 
16.7 

15-4 
14.2 


50. 3i 
50.45 
50.54 


I   13-1 

'H  12.2^^ 

°^'  11.5"^ 

,05  0.5 

50.59          ,  II.O 

.00 1  0.3 

50.59        !  10.7 

.04  ,  0.2 


50.55 
50.48 

50.38 
50.25 
50.11 

49-96 
49.81 
49.68 

49-57 
49.48 

49-43 
49.40 
49.41 


•  13 

.14 ! 
.15 1 

■J3 


I    10.5 

'  < 

10.5 

;    10.6 

10.9 


0.3 


II.6 

( 
I2.I 


1.3.1°-' 

0.6 


12.6 

I3.I 

13-7 


14.3 

'     14.8 

I   15-3 


0.5 


12  Year  Cat.  1879. 


Right       I  Declina- 
Ascension.  ,       tion 
North. 


h     ni 
2051 

s 
35-29 


34.57 
34.07 
33.81 
33.80  ^ 


0.72 
0.30 


0.26 


-(-8012 

•59-3  ,.8 

5^-53.2 
53.3 

3.:i 
50.0 

46.6 


34-03  ^ 
34-50 
35.19 
36.07 

37.10 

38.25  , 
39.47 
40.73 
41.98 
43.18  ' 

44.29 
45.28 
46.11 
46.77 
47.24 

47.51 
47-57 
47.41 
47.05 
46.49 

45-75 
44.84 

43.78 ; 

42.60 
41.32 


0.69 
0.88 
1.03 
1.15 


1.26 
1.25 


0.991 
0.83 
0.66; 
0.47 
0.27  ' 


0.06 
0.16 
0.36 
0.56 
0.74 


0.91 


1.28 


39-97 
38.58 
37.20 
35.85 
34.57 


1.38 


Z.16 


3.4 


43-3^ 
40.2  ] 

37-5; 

35-1 

33.3 


1.8 


32.1. 

31-4 

I. 

31.4, 

32.0 
33.2    ' 


0.7 


1.8 


35.0 

37.3^ 
40.0  ' 
43.0; 
46.3 

49.8 
53-3 
56.9 
60.5 

63.9 

67.1 
70.0 
72.6 
74.8 
76.6 

77.8 

78.5^ 

78.7^ 
78.2 
77.2  ' 


2.3 


3.5 


2.6 


1.8 


1.6 


33•4^.„  75.6^^^ 

3^-390:84'  73-5^, 
31.55  70.9 


V  Cygnj. 


Right 
Ascension. 


h      m 
2053 


46.75 
46.69 
46.68 
46.71 
46.79 

46.92 
47.09 
47-31 
47.56 
47.85 

48.17 
48.51 
48.86 
49.22 
49.58 

49-92 
50.24 
50.53 
50.79 
51.00 

51.17 
51.28 
51-34 
51.34 
51-29 

51.19 
51.05 
50.88 
50.67 
50.45 

50.21 
49.98 
49-75 
49-54 
49.36 

49.20 
49.08 
49.00 


Declina- 
tion 
North. 


4-4048 


72.5 
69.9 
67.1 
64.2 
61.4 

58.8 

56.4; 

54-4 

52.8; 

51.8; 


2.9 


51.3, 
51.4, 

52.0 
53.2; 

54-9^ 


57.0^ 
59.5^ 
62.3  ' 

65.3: 
68.4 


3.3 


.06 


.05  I 


7^-7. 
74-9; 

81.0  ■ 

83.7 


2.7 
2.5 


I  86.2 

''  88.4  *■' 

17 ,  1.9 

I  90.3 

21  '  1.4 


93-3 

93.4; 

93.0 

92.1 

90.7- 

89.0 

86.8' 

84.4 


0.9 


1.7 


2.4 


61' Cygni. 


Right 
Ascension. 


h    I 
21 

s 
49.44 
49.40 

49.39 
49.43 
49.51 

49.63 

49.80 
50.01 
50.26 
50-55 

50.86 
51.20 
51-55 
51-91 
52.27 

52.62 


Declina- 
tion     I 
North. 


+38  18  ■ 


-»7| 
.21 

•25 
.291 

•34  I 
.35  ' 
.36 
.36 
•35 


52.95 
53-26 

53-53 

.33 
.31 
.27 

53.76 

.i3 

.18 

53-94 

54.08 
54.16 

54-19 
54.16 

.14 
.08 
.03 
.03 
.07 

54.09 

53-98 

53-83 

53.66 

.i> 

53.46 

.20 

53.25 
53.04 
52.84 
52.65 

52.48 

52.34 
52.24 

52.17 


.20 

.19 

.17 
.14 


22.5 


17.5 
14.9 

12.3; 

9.8 

7.6' 

5-7 
4-3 
3-4 


2.6 

2.6 


2.6 

2.5 


1.9 


0.9 


'    3.1 

3.8 
I  5.1 

6.8 


0.7 

1.3 


8.9^ 
11.5 

14-3. 
17-3: 

20.5 


3.2 


23.7. 

27.0  ■ 

30.1: 

33-2 
36.0 


38.5 
40.8 
42.7 
44-2 
45.3; 

46.0 
46.2 
46.0 
45-3* 

44-2  ' 


42.6 
40.7 
3«^4 


2.8 
2.5 

2.3 

1.9 
1.5 
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FIXED  STARS,  1910. 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
SoUr 
Date. 


'Jan.     I.I 
II. I 

21. 1 

31.0 
Feb.  10.0 

20.0 
Mar.  2.0 
n.g 
21.9 
31.9 

Apr.  10.8 
20.8 
30.8 

May  10.8 
•  20.7 

I  30.7 

June  9-7 

19.7 

29.6 

July    9-6 

19.6 
29.5 
Aug.  8.5 
18.5 
28.5 

Sept.  7-4 
17.4 
27.4 

Oct.  7-4 
17-3 


27-3 

Nov.   6.3 

16.2 

26.2 

Dec.    6.2 

16.2 
26.1 
36.1 


C  Cygni. 


Right 
Ascension. 


Declina- 
tion 
North. 


h 
21 

s 
4.21 
4.17 
4.17 
4.20 
4.27 

4.38 
4-53 
4.72 
4.94 
5.19 

5-47 
5-77 
6.09 
6.42 
6.75 

7.08 

7-39 
7.68 

7-94 
8.16 

8.34 
8.47 
8.56 
8.60 

8.59 

8.53 
8.44 

8.31 
8.16 
7.98 

7.80 
7.61 

7-43 
7.26 
7.12 

6.99 
6.90 
6.84 


9  ,+2951 


•»5; 

.19; 
.3a 
.as' 
.28 

•  30 
.3a 
.33 

•  33 ; 
.33 

•31 
.29 
.26 


24.5^ 

22.3 

20.0 

17.6 

15-2 


.13 

.09 
.04 

.01 

.06 

.09 
.13 

.15 
.18 
.18 

.19 
.18 
•17 
.14 
.13 

.09 

.06 


a«4 


I3-0 


9.5. 

8^3 

7-5. 


7.2^ 

8.2 
9.4 

II. o 


X.6 


131 
15.4 
18.0 
20.7 
23.6 


26.5 
29.4 
32.1 
34-7 
37.1 

39.3 
41.2 
42.8 
44.0 
44.8 

45.3 
45-3 
45.0 
44.2 
43-1 


41.6 
39.8 
37-7  ' 


T  Cygni. 


Right 
Ascension. 


Declina- 
tion 
North. 


h 
21 

s 
9.69 
9.62 
9.60 
9.62 
9.68 

§•79 

9.94 

10.13 

10.36 

10.63 

10.93 
11.25 
11.59 
11.94 
12.29 

12.63 
12.96 
13.26 
13.53 
13.76 

13.94 
14.08 
14.16 
14.19 
14.17 

14.10 
13-99 
13.84 
13.67 
13.47 

13.26 

13.05 
12.84 
12.65 
12.47 

12.32 
12.20 
12. II 


II  1+37  39 


.07 


.06' 


38.9 
36.5 

33-9 
31.2 
28.6 


2.6 
2.7 

2.6 

2.5 


26.1 
23.8'-^ 

1.9 
21.9 
23  1.5 

I     20.4 

27  I  X.l 

19.3 

30  as 

i    18.8 
'I    18.8* 


19.4 
20.5 


1.6 


24^1^ 

26.5 
29.2  ' 
32.1; 
35.2; 


2.9 


3.2 


.08     -^'-S  3.. 
.0,    ''^•Sa.s 

50.3 

.07  I  2.5 


52.8^ 


i     55.0 

"56.9-' 

■'='    58.4-' 

.20  I.X 

.«    59-5  „., 

60.2 
-  0.2 

60.4 
.21   I     ^  0.2 

I    60.2 

.191  0.7 

o       59.5   _ 


.15, 


58.3, 


X.5 


56.8 

\  I  1.9 

I  54-9  ,  , 

^         ^  2.3 

52.6 


a  Cephei. 


Right 
Ascension.  ■ 


Dwslina- 
tion 

North 


h     m 
21  16 


22.98 
22.76 


+62  II 


22.62 

.14 

.07 

22.55 

22.56 

.01 

.09 

22.65 

22.82 

.17 

23.08 

.26 

23.41 

•33 

23.80 

•39 

78.5 
75.8 

72.8 
69.6 
66.3 

63.1 

60.1 

57.4 
55.2 
53.4; 


24.24 
24.72 
25.23 
25.75 

26.27 
26.77 

27.23 
27.65 

28.02 
28.32 

28.54 

28.69 

28.75 

28.74 
28.64 

28.47 
28.23 
27.93 
27.59 

27.20 

26.79 
26.36 

25.93 
25.51 

25.11 

24.75   J 

24.44  ;^ 
24.18 

[Eph  10] 


52.2 

51.6 

51.6; 

52.2 

53.4' 


0.6 


55.2 
57.5 
60.2  ' 
63.2 
66.5 


2.3 


3.3 
3.5 


70.0 
73.6 
77.2 
80.8 

84.2; 


3.3 

,   87.5 

.24  1    ^       2.9 

I    90.4 
.30  2.7 

.34 '^^"2.2 

.39     ^^-^.8 

.4.      ^^".3 


98.4 
99.2 


0.8 


0.2 

99.4 

.42  ,  0.4 

99.0 

I     98.  I 

.36  1.5 


96.6 
94.6 


2.0 


I  92. «  '•' 


I  Pegasi. 


Right 
Ascension. 


h     m 
21    17 

s 
53-45    .^, 

53-42  .,; 
53.46  ;^ 

53.53     . 


53.64 
53.78 

53.95 
54.16 

54.39 

54.65 
54.94 
55-24 
55-55 
55.87 

56.19 
56.49 
56.77 
57.03 
57.26 

57.45 
57-60 
57.70 
57.76 
57-77 

57-74 
57.67 
57.57 
57-44 
57.30 

57-14 
56.98 

56.83 
56.69 
56.57 

56.47 
56.39 
56.35 


4.1924 

64.7 
62.9 

61.0  ■•» 

59-1  '■' 
^     1.8 

57-3, .5 

54-S., 
53-^  0.8 

^'•^0.4 
51-9^. 


Declina- 
tion 
North. 


52.0 
52.5' 

53-4, 

54-7 

56.3; 

58.2^ 

60.4 
62.8' 

65.3^ 
67.8 

70.4 

72.8^ 

75.2; 

77.3; 

79.3 


2.6 


1.7 


81.0 

82.5 
83.7 

84.6' 

85.1^ 


1.5 


0.5 
0.3 


85.4, 

85.3, 

84.9 

84.2 

83.2 

81.9 
80.4 
78.8 


0.7 


1.5 


C  Capricorni. 


Right 
Ascension. 


h     m 
21  21 


29.81 
29.80 
29.83 
29.89 
29.99 


30.12 
30.28 
30.48 
30.70 
30.95 

31.23 
31.53 
31.85 
32.18 
32.52 

32.86 
33.19 
33.51 
33.80 
34.06 

34.29 
34.47 
34.61 

34.70 
34.74 

34.73 
34.68 
34.60 
34.48 
34.35 

34.20 
34.05 
33.91 
33.78 
33.67 

33.59 
33.53 
33.51 


.16 


Decline-  | 

tion    .  ! 

South. 

0       »  1 

-22  47' 

79.0 

78.7°-^' 

78.3"-* 

Q    ^-J 

77.8 

0.7 

77.1 

0.9 

76.2 

I.O 

75-2 

I.X 

74.1 

7=1.8 '-^ 

X.4 

71.4 

«.5 

69.9 

68.4 '-f 

66.8 '•'^ 

X.6 

65.2 

63.7'-^ 

1.5 

62.2 

60.9  '•» 

rt  J.I 

59.8 

I.O 

58.8 

,8..'^'' 

0.5  , 

57.6 

0.2 

57.4 

0.0 

57.4 

0.3    1 

57-7 

58.1^-^ 

0.5 

1 

58.6 

0.7 

59-3        1 

60.0°-'' 

60.8 '«, 

6..6--»i 

0.7  ' 

62.3 

63.0"^^ 

63.5"' 

63.9*'. 

64.." 

0,1 

64.2 

0.0 
64.2 

0.2 

64.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  I.I 
ii.i 
2I.I 
3I-0 

Feb.  IO.O 

20.0 

Mar.   2.0 
.  11.9 
21.9 

31-9 

I  Apr.  10.9 
I  20.8 

30.8 
May  10.8 

20.7 

30.7 

June  9-7 
19.7 
29.6 

July    9-6 

19.6 
29.6 

Aug.  8.5 
18.5 
28.5 

Sept.  7-4 
.17-4 
27.4 

Oct.    7-4 

17-3 

27-3 
Nov.  6.3 
16.3 
26.2 
Dec.    6.2 

16.2 
26.1 
36.1 


/■i  Aquarii. 


Right 
Ascension. 


h     m 
21   26 


47-38 
47-37 
47.39 
47.44 
47.52 


47.63 
47-77 
47.94 
48.14 

48.37 

48.62 
48.90 
49.19 

49.50 
49.82 

50.13 
50.44 
50.74 
51.01 
51.26 

51.46 
51.63 
51.76 
51.84 
51.88 

51.88 
51.84 
51.76 
51.65 
51.53 

51.40 
51.26 
51.13 
51.01 
50.91 

50.83 
50.78 
50.75 


Declina- 
tion 


-5  57 


72.9 

73.5 
74.1 
74.6 
74.9 


0.5 


75.1. 

75-i, 

74-9  ^ 

•74:4, 

73-7 

71.6 
70.2 

68.7  '■' 


0.9 


67.0 

65.3 
63.5 
61.8 
60.1 
58.6" 


1.8 


X.4 


57.2^ 
56.0 

55.0; 

54.2 

53.6^ 


.05 
.03 


53.2^ 

53.0 

53.0; 

53.2^ 

53.4 

53.8  ^ 

54-3 
i  54.8' 

55.4; 

56.0 
< 

56.7 

57.3, 

57-9 


0.4 


0.5 


/3Cephei(/r.). 


Right        Declina- 
Ascension.  >       tion 


21  27  '4-70  ]^9 

61.4 


s 
26.54 
26.17 
25.89 
25.72 
25.66 

25.72 
25.90 
26.19 
26.59 
27.08 

27.64 
28.26 
28.92 
29.60 
30.28 

30.93 
31.54 
32.09 
32.57 
32.96 

33.25 
33.44 
33.52 
33.49 
33.36 

33.13 
32.80 

32.39 
31-91 
31.37 

30.79 
30.18 

29-55 
28.93 

>8.34 

27.78 
27.28 
26. 86 


58.8 
55.9 
52.7 
49-4 

46.1 
42.9 
40.0 
37.5 
35-5 


34-0^ 
33.1^ 
32.8' 

33.2 
34.2 


0.4 


X.5 


35.7 


37-7, 


2.0 


.61 

.55     "   '  a.5 
c  I  40.2 

.48  r*     3.0 
'  43.2 

..si*'-' 3.6 
.08:53-53., 

I      60.9 

•'3     fi,  ^  3.6 


67.9 
71.1 
74.0 
76.5 
78.6 


80.2 
81.3 
8i.8 
81.7 

■56 


.61  , 

.63  I 

.62 


79.8 
78.0 

75.7 


3-4 

3.2 
2.9 
2.5 

2.1 

X.6 

X.I 

0.5 

O.Z 

0.6 

f-3 

1.8 
2.3 


^  Aquarii. 


Right 
Ascension. 


Declina- 
tion 
South. 


h     m 
21   32 

s 
55.79 
55.78    '\ 
55.79 
55.84    '[ 
55-91 


8  IS 


39.9 
40.4 
40.8 
41.1 
I  41.3 


0.3 


56.02 
56.15 
56.32 
56.52 
56.74 

56.99 
57.27 

57-57 
57.88 
58.19 

58.51 
58.83 
59.13 
59.41 
59.66 

59.87 
60.05 
60.18 
60.27 
60.32 

60.32 
60.29 
60.22 
60.12 
60.00 

59.87 
59.73 
59-60 
59.48 
59.38 

59.30 
59.24 
59.21 


41.4, 

41.2 

40.8 

40.2 

39.4; 

38.3^ 
37.1, 
35.7; 
34-1 
32.4  , 


0.8 


X.7 
X.7 


30.7 
29.0 

27.3 

25.7; 

24.2 


1.7 

^•7 
Z.6 

1.5 


i  23.0 

18         ^       I.X 

21.9 
13'  0.9 

21.0 

0.7 

20.3 

0.3 


74Cygni. 


Right      I  Declina- 
Ascension.        tion 
1    North. 


.14 

•'3i 


19.6 

,9.5; 

19.6 
19.9' 


0.3 
'  0.4 


20.6 


21.7 
22.3  ' 

22.8' 


0-5 
a6 


0.6 


23.4 

24.0 
24.5 


21  33 

s 
18.31 
18.22    '' 
18.17    'I 
18.16 
18.19 

18.27 

18.39 
18.56 
18.77 
19.02 

19.31 
19.63 
19.97 

20.33 
20.69 

21.05 
21.40 
21.72 
22.01 
22.27 

22.48 
22.64 
22.75 
22.80 
22.80 

22.76 
22.67 

22.54 

22.37 
22.18 


+40 


03 


33.0, 

30.7 

28.1 

25-5 

22.8 


21.98 
21.77 

21.55 
21.34 
21.15 

20.98 
20.83 
20.72 


a-3 


2.6 
a.7 


2.6 


17.8 

15.7; 
14.0 
12.7  _ 


2.4 


1.3 
0.7 


11.8' 


13.0 

14.4 

x6.2 

18.5' 


0.9 


1.8 


23.9 
27.0  " 


2.6 
2.8 


3.1 

3-1 


:  30.1 

.161  3.2 

33-3 

.11       _     3.3 
•     36.5 

39-6 
.00  2.9 

42.5 
.04    ^       2.7 


45.2, 
47.6 
49-7  \ 
51-5! 
52.9 

53.8 
54-3 
54-3 
53.9 
53-0 

51.6  _ 

49.9 

47-8' 


0.5 


1.7 


A*  Octantis. 


Right 
Ascension. 


h     m 
21  37 

s 
3.23 


2.54 
2.13  ' 
2.03 
2.24 

2.74 

3.52 

4.57 
5.86 

7.37 


0.69 


Declina- 
tion 
South. 


-83  7 

79.3 


0.50 


0.78 


1.69 


76.0; 

72.5 
68.9 

65.3 

61.7 

58.2; 

55.0; 

52.0 


3.6] 
3.6  ' 


3.6  1 


2.6 


9.06  I 

10.89 '"H 

X2.84'-"; 

«^  2.0a 

14.86       I 

16.92       ! 
2.05 


49.4 

47.2 

45.4 
44.1 

43.3 


1.8 


0.8 1 

0.3 1 


18.97 
20.97 
22.86 
24.60 
26.15 

27.47 
28.51 
29.25 
29.66 
29.74 


I 


2.  CO 

1.L9 

».74 
1-55 
1.32 

X.04 


43.0 

43.2; 

44.0 

45.2; 

46.9 


I 


0.08 


49.0 
51.4; 

54.1 ; 
57.0; 
59-9^ 


2.9 


29.49 
28.91 
28.03 
26.88 
25.52 


0.58 1 


1.36; 
1.52' 


62.8 
65.6' 
68.1  \ 
70.3' 

: 
72.1 


24.00          I  73.3     ^ 

„  1.6?  0.6 

22.38           I  73.9 

1.65  0.1 

^    '  74-0      ^ 

6i  ,  0.6 

73-4 

_    1.50  I  1.2 

17.62         I  72.2 

1.34  ,  1.8 


20.73 
19.12 


16.28  70.4 

^  1. 12  I  ^_     2.3 

15.16         I  68.1 

^      0.87!  ^       2.8 

14.29  ,  65.3 


fEoh  lol 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

f 

Pegasi. 

II 

Cephei. 

_ 

'Cygni. 

11  Capricorni. 

16  Pegasi. 

Mean 
Solar 
Date. 

RiRh 

1 
t     ! 

Declina- 

Right 

Declina- 

KiRh 

Right 

Declina- 

; 

t 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

"     1 

XorfA. 

North. 

0      » 

h 

ni     1 

North. 

m 

South. 

0       » 

h     1 

w 

North. 

1 

0       . 

h     I 

h 

m 

h 

21  39 

4-927 

21  40 

-r7o53 

2143     1 

+48  53 

21   48 

-I35H 

21  48 

-r25  29  ' 

Jan.     i.i 

8 
44.05 

1 

37.2 

s 
32.69 

55.1 

s 
25-73 

37-5 

s 
21.55 

45-2 

s 
56.06 

63.4    ^. 

•03 

1.3 

.42 

2.4 

.14 

2.3 

.02 

0.2 

.06 

^     ^  ^.8  1 

11. 1 

44.02 

35-9 

32.27 

52.7    \ 

25-59 

35-2 

21.53 

45-4 

56.00 

61.6 

.01 

X.4 

.32 

2.8 

.10 

2.7 

.00 

0.1 

.04 

^  2.0  ' 

21. 1 

44.01 

34.5 

31-95 

49-9 

25.49 

32.5      \ 

21.53 

45-5 

55-96 

59.6           { 

.03 

1.3 

.21 

^    r>    3.1 

.05  , 

2.8 

.03 

0.0 

.00 

2.1    , 

3I.I 

44.04 

33.2 

31-74 

46.8 

25-44 

29.7 

21.56 

45-5 

55.96 

57.5             I 

Feb.  IO.O 

44.09 

.05 

1.2 
32.0 

31.64 

.10 

43.5^-' 

25.44 

.00 

26.8"^ 

21.62 

.06 

0.2 

45-3 

55-99 

.03 

2.0   , 
55.5 

.09 

I.I 

.02 

3.3 

.06 

2.9 

.10 

0.4 

.07 

1.9 

20.0 

44.18 

30.9 

31.66 

40.2 

25.50 

23-9 

21.72 

44-9     , 

56.06 

53.6 

Mar.   2.0 

44-30 

.12 

0.9 
30.0 

31.81 

.15 

37.0  ^-^ 

25.61 

.11  , 

21.2'-^ 

21.84 

.12 

0.6 
44-3 

56.17 

.11 

51.9  '-^ 

11.9 

44-45 

z 

0.6 
29.4 

32.08 

.27 

34-"' 

25.78 

.17 

18.7  ^-^ 

22.00 

.16 

43.6°-' 

56.31 

.14 

50.4'-=! 

21.9 

44.64 

.19 

0.3 
29.1 

32-46 

.38 

2.6 

31-5 

26.00 

.22 

16.7^*: 

22.19 

.19 

42.7  °-'. 

56.49 

.18 

I.X    , 

49-3 

31.9 

44.86 

.22 

0.0 
29.  Z 

32.93 

.47 

2.2 
29-3       , 

26.27 

.27 

1.6 
15- 1 

22.41 

.22 

1.2 
41-5 

56.71 

.22 

48.6"^ 

.24 

0.4 

.56 

1.6 

.32 

I.I 

.24 

1.3 

.25 

0.3 

Apr.  10.9 

45.10 

29.5 

33-49 

27.7 

26.59 

14.0 

22.65 

40.2 

56.96 

.28 

48.3 

20.8 

45.36 

.26 

0.7 
30.2 

3412 

.63 

26.6 '•' 

26.94 

.35 

0.6 
13.4 

22.92 

.27 

38.7-' 

57.24 

0.1  1 
48.4 

30.8 

45.65 

.29 

I.I 
31.3 

34-79 

.67 

26.2"* 

27.32 

.38 

0.0 
^3-4     ^ 

23.22 

.30 

1.6 
37-1 

57.54 

.30 

0.6 
49.0         , 

May  10.8 

45.96 

.3» 

32.7^': 

35-49 

.70 

,   0.1 
26.3  . 

27.71 

.39 

0.6 
14.0 

23.53 

.31 

35.4'" 

57-85 

•31 

'            I.I  ! 
50.1 

20.7 

46.27 

•31 

1.6 

34.3 

36.19 

.70 

0.8 
27.1 

28.11 

.40 

1.2 
15.2 

23-85 

.32 

33-7  '•' 

58.18 

.33 

5'-^     0  I 

.31 

1.9 

.69 

..4 

.40 

1.7 

.33 

1.7 

.33 

1.8  1 

30.7 

46.58 

36.2 

36.88 

28.5 

28.51 

16.9 

24.18 

32.0 

58.51 

!  53-4        1 

June   9.7 

46.89 

.31 

38.2^-° 

37-53 

.65 

30.4'-' 

28.90 

.39 

2.1 
19.0 

24-50 

►32 

30.3^-^ 

58.83 

.32 

1           2.1 
55-5        ' 

19.7 

47.18 

.29 

2.2 

38.12 

.59 

3-8": 

29.26 

.36 

2.5 
21.5 

24.82 

.32 

28.7^-^ 

59.14 

.31 

2.4  • 
57-9     \  , 

29.6 

47.46 

.28 

42.6 

38.64 

.52 

35.6'-'' 

29.59 

.33 

24.4"^ 

25.11 

.29 

27-3'-^ 

59.42 

.28 

2.6 
60.5 

July    9.6 

47.70 

.24 

44.8 

39.07 

.43 

38.8'' 

29.88 

.29 

27-5^-^ 

25.38 

.27 

26.0 '-^ 

59.68 

.26 

63- "^ 

.21 

2.1 

.33 

3.4 

.23 

3.3 

.24 

1.0 

.21 

1 

19.6 

47.91 

46.9 

39-40 

42.2 

30.11 

«l 

30.8 

25.62 

25-0     „ 

59.89 

66.0     ! 

29.6 

48.08 

.»7 

48.9'-° 

39.63 

.23 

45.8 '•" 

30.29 

.18 

34-'-^ 

25.82 

.20 

0.8 
24.2 

60.07 

.18 

68.7  "•' 

Aug.   8.5 

48.21 

•  13 

50.8  ''^ 

39.76 

.13 

49.5'- 

30.41 

.12 

37.6'-^ 

25-97 

.15 

.  0.6 
23.6 

60.20 

.13 

2.6 

7'-3     , 

18.5 

48.30 

.09 

52.5'-' 

39.77 

.01 

53.2  ^-^ 

30.47 

.06 

4X.o'-^ 

26.08 

.11 

0.4 
23.2 

60.29 

.09 

2.6 

73-9 

28.5 

48.34 

.04 

54.0"^ 

39-67 

.10 

56.9'-' 

30.47 

.00 

44.3'-' 

26.14 

.06 

0.1 
23.1 

60.33 

.04 

76.2'-^ 

.00 

i'3 

.20 

3-5 

.05 

3.0 

.02 

0.0 

.01 

1.1  1 

Sept.  7.5 

48.34 

55.3 

39-47 

60.4 

30.42 

^7-3     « 

26.16 

a3.x 

60.32 

78.3 

17.4 

48.30 

.04 

56.3     „ 

39-17 

.30 

63.7" 

30.31 

.11 

2.8 
50.1 

26.14 

.02 

0.2 
23.3 

60.28 

.04 

80.2  '•' 

27.4 

48.23 

.07 

0.8 
57-1 

38.78 

.39 

66.7  ^•■' 

30.16 

.15  . 

52.6^' 

26.08 

.06 

0.4 
23.7 

60.19 

.09 

8,.8  ■•'' 

Oct.    7.4 

48.13 

.10 

57.6  "•' 

38.31 

.47 

69.4'-^ 

29.97 

.19 

54.8" 

25-99 

.09 

0.5 
24.2         \ 

60.08 

.11 

83..  ■•' 

^7'i 

48.01 

.12 

58.0  "•- 

37.78 

.53 

7'-7"« 

29.75 

.22 

56.5-' 

25.88 

.11 

«    0.6 

24.8 

59.95 

.13 

84.Z  -^ 

.13 

0.0 

.59 

1.8 

.25 

1.3 

.13 

0.6 

.15 

0.6 

27.  J 

47.88 

58.0 

37.19 

73-5 

29.50 

1 

57-8    ^ 

25-75 

25-4     . 

59.80 

.16 

84.7 

Nov.   6.3 

47.74 

.14 

0.1 
57-9 

36.57 

.62 

74.8  ■•' 

29.24 

.26 

58.6°-' 

25.62 

.13 

^     0.6 
26.0 

59.64 

85.0°-' 

16.3 

47.60 

.14 

57-5 ": 

35-93 

.64 

75.5°-' 

28.97 

.27 

58.9"^ 

25.49 

■13 

^  ^  0.6 
26.6 

59.48 

.16 

84.9'- 

•13 

0.6 

.64 

,   0.1 

.26 

0        0.2 

.12 

0.6 

.«5 

0.5 

26.2 

47.47 

56.9   „ 

35.29 

75-6 

28.71 

58.7 

25.37 

27.2 

59.33 

84.4          ' 

Dec.    6.2 

47-36 

.11 

0.8 

56.1 

34.67 

.62 

0.4 

75.2 

28.47 

.24 

58.0°-^ 

25.26 

.11 

0.5 
27.7 

59.18 

.15 

83.6^^ 

.09 

I.O 

.59 

1.0 

.23 

1.2 

.09 

0.4 

.12 

I.I     1 

16.2 

47.27 

55-1 

34.08 

74-2 

28.24 

56.8 

25.17 

28.1 

59.06 

82.5 

26.2 

47.20 

.07 

1.2 

53.9 

33-54 

.54 

7-5-" 

28.04 

.20 

55.1"' 

25.10 

.07 

-8-5  "•: 

58.95 

.11 

8..0  ■•' 

36.1 

47.15 

.05 

1.2 

52.7 

33.08 

.46 

2.1 

70.4 

27.88 

.16 

2.1 
53-0 

25.06 

.04 

0.2 
28.7 

58.87 

.08 

1.6 

79-4_     1 
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APPARENT  PLACES  FOR  THE  UPPER 

TRANSIT  AT  WASHINGTON. 

1 

• 

79 

Draconis. 

a 

Aquarii. 

(I 

Gruis. 

—•a 

Pegasi. 

b 

Aquarii. 

Mean 

1 

Solar 
Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

lion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

ynrfk. 

r<fu/A. 

&>utA. 

North. 

South. 

h 

m     1 

0       • 

h 

ra 

0       1 

h 

in 

Q            » 

h 

ni 

e       » 

h 

m 

0      f 

21  5 

I 

1 

+  7316 

22 

I 

-    045 

22 

2 

-4723 

22 

5 

+  3243 

22   12 

-  813 

1  Jan.     I.I 

s 
40.22 

42.2 

s 
7-94 

35.1      „ 

s 
31.73 

70.1 

s 
57-44 

71.2 

s 

3.38 

64.7 

II. I 

39.71 

•51  , 

2*3 

39^9 

7.90 

.04 

0.8 
35.9 

31.65 

.08 

68.7  '•* 

57.34 

.10 

69.3  '*^ 

3.34 

.04 

65.2  "•' 

21. 1 

39-29 

.42' 

37.2^-^ 

7.89 

.01 

36.6°-^ 

31.62 

.03 

67.0  ■•' 

57-28 

.06 

67.2"^ 

3-32 

.02 

65.6"-* 

.29 

3.0 

.01 

0.7 

.01 

2.0 

•03 

2.3 

.01 

,         0.3  1 

3I.I 

39.00 

34^2 

7.90 

37-3     ' 

31.63 

65.0 

57.25 

64.9 

3.33 

65.9 

Feb.  lo.o 

38.84 

.16 

31.0  ^-^ 

7^94 

.04 

0.6 
37-9 

31.68 

.05 

62.8"' 

57.25 

.00 

62.6"^ 

3.36 

.03 

66.0  ^-M 

.02 

3-3 

.07 

"•S 

.10 

2.3 

.04 

2.2 

.07 

o.z  1 

'                20.0 

38.82 

*7-7  ,  , 

8.01 

38.4 

31.78 

60.5 

57.29 

60.4 

3.43 

65.9    i 

Mar.  2.0 

38.94 

.12 

24.5'' 

8.11 

.10 

38.6°-' 

31.93 

.15 

58.0"^ 

57.38 

.09 

58-3 '•: 

3-52 

.09 

0.2 

65.7 

I2.0 

39.20 

.26 

2..5^-: 

8.25 

..4 

38.6°-° 

32.12 

.19 

2.6 

55.4 

57-51 

.13 

56.5-" 

3^65 

■13 

65- -^ 

1              21.9 

39.58 

.38 

18.8'-' 

8.42 

..7 

38.3  "-^ 

32.35 

•  23 

-0 

2.5 
52.9     ' 

57.68 

.17 

55.0  ••' 

3.81 

.16 

64.5°-' 

31.9 

40.09 

z 

xfi-s'-^ 

8.62 

.20 

37.8°-' 

32.63 

.28 

2.6 

57.89 

.21 

I.I 

53.9  , 

4.01 

.20 

63.6"-' 

.01 

1.8 

.22 

0.8 

.32 

2.5 

.24 

0.6 

.22 

I.«  ' 

Apr.  10.9 
20.8 

40.70 
41.38 

.68' 

13-5     ^ 

8.84 
9.10 

.26 

37-0  ^  ^ 
35-9 

32.95 
33.30 

•35 

45.5 

58.13 
58.41 

.28 

53-3  „, 

0.2 

53-1 

4.23 

4.48 

•25 

62.4 

6I.I  '•' 

30.8 

42.13 

'75 

0.6 
12.9 

9.38 

.28 

34.6-' 

33.69 

.39 

2.2 
43.3 

58.72 

•31 

0.3 
53-4     „ 

4.76 

.28 

59.6  ■•' . 

j  May  10.8 

42.91 

.78 
•79 

0.0 

O.D 

9.68 

.30 

.31 

3-::; 

34.10 

.41 
.43 

2.0 

59.05 

•33 
.34 

0.8 

5^•^.3 

5.06 

.30 
.31 

r-' 

20.7 

43.70 

'3-5     , 

9.99 

31.4 

34-53 

39-6 

59.39 

55-5     ^ 

5.37 

56.1 

1 

•77 

1.3 

•31 

1.9 

.44 

1-4 

.34 

1.6 

•32 

1.9  1 

!    30.7 

44-47 

M-7  ,  . 

10.30 

29.5 

34.97 

38.2 

59.73 

57.1 

5.69 

54.2    „ 

June   9-7 

45.20 

.73 

no 

16.4'-^ 

10.62 

•33 

27.6"^ 

35.40 

.43 

1.0 
37-2     , 

60.07 

.34 

2.1 
59.2 

6.01 

.32 

1.8 
52.4 

:           19-7 

45.88 

.68 

18.7  *• 

Z0.92 

.30 

_  2.0 
25.6 

35.83 

•43 

36.6°-* 

60.40 

.33 

61.6"-^ 

6.33 

•32 

^  1.9  i 
50.5 

29.6 

46.48 

.6C| 

.1.4 '•' 

II. 21 

.29 

1.9 
23.7  : 

36.23 

.40 

36.3°-' 

60.71 

.31 

64.2^-: 

6.63 

.30 

48.8  "'\ 

!  July    9.6 

46.98 

.50 

.4.4    • 

11.48 

.27 

1.8 

21.9 

36.60 

.37 

-          0.1 
36.4 

60.98 

.27 

2.8 
67.0 

6.90 

.27 

1.6 
47.2 

.40 

3-3 

.23 

1.7 

.33 

0.5 

.24 

2.9 

•25 

1.4  1 

j            19-6 

47.38 

*7-7     , 

11.71 

20.2 

36-93 

36.9 

61.22 

69.9 

7.15 

45.8 

'           29.6 

47.67 

.29 

3X.3^-' 

Z1.90 

.19 

,8.6  '•* 

37.21 

.28 

«   0.9 
37.8 

61.41 

.19 

3.0 
72.9 

7.36 

.21 

44.6  '•' 

Aug.    8.5 

47.83 

.16 

35.0^- 

12.06 

.16 

17-  '■' 

37.44 

.23 

X.2 

39-0 

61.56 

.15 

75.8'-' 

7.53 

•17 

43.6    ^. 

18.5 

47.87 

.04 

38.7    • 

12.17 

.11 

1.2 
16.0 

37.60 

.16 

40.4  '•- 

61.67 

.11 

78.7^-' 

7.66 

•13 

„  0.8 

42.8 

.08 

3.7 

.07 

0.9 

.10 

1.7 

.05 

»-7 

.08 

0-5 

28.5 

47.79 

4^-4    ,   « 

12.24 

'5-1  „o 

37.70 

42.1 

61.72 

81.4 

7.74 

42.3          1 

.20 

3-6 

.02 

0.8 

.03 

1.9 

.01 

»-5 

.04 

0.3 

Sept.  7-5 

47-59 

46.0 

12.26 

'"♦•^  „ . 

37.73 

44.0 

61.73 

83-9 

7.78 

42.0          1 

17.4 

47.28 

•31 

3.4 
49-4 

12.25 

.01 

13.8°-' 

37-71 

.02 

45.9^-^ 

61.69 

.04 

86.2  "' 

7.78 

.00 

0.1 
41.9 

27.4 

46.86 

.42 

5-^" 

12.20 

.05 

13.5-^ 

37-63 

.08 

47^8  ^-^ 

61.61 

.08 

88.2  '•° 

7-74 

.04 

0.1 
42.0 

Oct.     7-4 

46.35 

•51 

2.8 

55-4  ,  . 

12.12 

.08 

0.1 
13.4 

37.50 

•13 

^  1.8 
49.6 

61.50 

.11 

89.9'-^ 

7.67 

.07 

0.2 
42.2 

17.4 

45.76 

.59 

57-9^-^ 

12.02 

.xo 

O.T 
13.5 

37^33 

•17 

51-3  ^-^ 

61.37 

.13 

91.3  '•- 

7.58 

.09 

0.4 
42.6 

.65 

2.0 

.11 

0.2 

.20 

■•4 

.16 

0.9 

.11 

0-5  , 

27.3 

45.11 

59-9 

II. 91 

13.7 

37.13 

52.7 

61.21 

92.2 

7.47 

43.1      ! 

Nov.   6.3 

44.41 

.70 

6Z.4'-' 

11.78 

.13 

0.4 
I4.I 

36.92 

.21 

53.8-' 

61.04 

.17 

0.6 
92.8 

7.35 

.12 

43-6  "■' 

16.3 

43-68 

.73 

^             I.O 
62.4 

11.66 

.12 

14.6°-^ 

36.70 

.22 

54-5°-' 

60.87 

.17 

0.2 
93.0 

7.22 

.13 

0.6 
44.2      , 

26.2 

42-94 

•74 

0.3 
62.7 

11.54 

.12 

I5.i°-^ 

36.50 

.20 

0.4 
54.9 

60.70 

.17 

^    0.2 
92.8 

7.10 

.12 

Q     0.6      1 

44-8     , 

Dec.    6.2 

42.21 

•73 

0.2 
62.5 

"■43 

.11 

15.8°-^ 

36.30 

.20 

0.0 
54.9 

60.53 

.17 

0.6 
92.2 

6.99 

.11 

0.6 
45^4     ^ 

.69 

0.9 

.10 

0.7 

.17 

0.5 

.15 

1.0 

.09 

0.6 

16.2 

41.52 

61.6 

"•33 

16.5     „ 

36.13 

54.4         „ 

60.38 

91.2 

6.90 

46.0        1 

26.2 

40.88 

.64 

60.2   '•' 

11.26 

.07 

0.8 
'7.3     0 

36.00 

.13 

Z  0.8 

53.6 

60.25 

.13 

89.8  '•* 

6.82 

.08 

46.6 

36.1 

40.31 

.57 

58.2^-° 

II. 21 

.05 

i8.i°-« 

35.90 

.10 

1.2 
52^4 

60.14 

.11 

88.1  ''^ 

6.76 

.06 

©•5 
47.1 

[Eph  loj 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

V  Octantis. 

■y  Aquarii. 

TT 

Aquarii. 

<T 

Aquarii. 

a  Lacertae. 

Mean 

Solar 
Date. 

1 

Right         DecUna- 

Right      1  Declina- 

Right 

DMlina- 

Right 

Declina- 

RiRht 

Declina- 

Ascenaion. ;       tion 

Ascension.  '       tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

1     SautA. 

.     SimtA. 

h 

m 

North. 

South. 

North, 

h     m              •       • 

h 

»  1     .    . 

• 

h 

m 

0      t 

li     m 

e         » 

22  14    —86  25 

22 

16  i_  1 50 

22  20 

+    055 

22  25 

_ii    8 

22  27 

+4948 

Jan.     1.2 

8                              " 

"«8.34  ,  ^     57-0     „ 

58^78 

„.  36.6  _^^ 

a 
39.15 

5-2     fl 

s 
51.48 

31.0  . 

s 
32.81 

75.5 

ii.i 

X.97  ;             2.8 
26.37^    ,|   54.2  _ 

58.73 

.05               0.7 
0,     37.3^, 

39.10 

.05 

0.8 
4.4     « 

51.42 

.06 

0.3 
31.3 

32.62  •" 

73.6 

1.40       3.3 

.02        „      0.7 

.03 

^  0.8 

.03 

0.2 

.15 

2.3 

21. 1 

24.91            5I.O 

58.71 

38.0 

39.07 

• 

3.6 

51.39 

31.5 

32.47 

71.3 

3I-I 

.4.00^'!  47.6^-^ 

58.71 

•~     38.6"' 

39.06 

.01 

0.7 

51.39 

.00 

_  0.x 

31.6 

'       .XI 

32.36   ^ 

68.8  "5 

Feb.  IO.O 

a3.66-     '43.9" 

58.74 

.03               0.5 
/     39.1 

39.08 

.oa 

0.6 
2.3 

51.41 

.02 

O.X 

31.5 

.06 

32.30 

66.0  "« 

0.23  1                      3.8 

.05               0.3 

.06 

0.5 

.05 

0.3 

.ox 

2.8 

20.0 

23.89         ^40-1         „ 

58.79 

39.4 

39.14 

1.8 

51.46 

31.2 

32.29 

63.2 

Mar.    2.0 

24.68-^,36.3^-' 

58.88 

.09           ^  0.2 
39-6 

39.22 

.08 

1.5°-^ 

51.55 

.09 

30.8-^ 

.03 
32.34 

60.5 

X.32  •                ^    3.7 

.12             0.1 

.IX 

0.x 

.11 

0.7 

.XI 

2-5 

I2.0 

26.00                      32.6         ' 

59.00 

39.5 

39.33 

1.4 

51.66 

30.1 

32.45     ^ 

58.0       ^  ; 

21.9 

31.9 

_        1.82 

^7-8^2.28 
30-10       ^ 

3.0 
29.0 

^5.7'-' 

59.15 
59.33 

.15 1           0.4 

'  38.5  „ 

39.48 
39.66 

.15 
.18 

1.6"^ 
2.1"^ 

51.81 
51.99 

.15 

.18 

0.0 

29.2 
28.1 

32.61 

32.83  •" 

2.3 

2.68 

3.1 

.22                    0.8 

.22 

0.7 

.22 

1.3 

.28 

1.4 

Apr.  10.9 

32-78  ,  ^, 

22.6 

59.55 

i    37.7 

39.88 

2.8 

52.21 

26.8 

33"" 

52.4 

20.9 

«     3.03 
35-81  I   I 

2.7 
19.9 

59.80 

,    36.6 

40.12 

.24 

3.8"° 

52.45 

.24 

^5-3 '-^ 

.32 
33.43       ^ 

0.9 
51.5 

30.8 

3.3a 

2.2 

.27                1.4 

.27 

1.3 

.27 

X.6 

.36 

0.4   1 

39-13  ,  .^ 

17.7     . 

60.07 

^      35.2      I 

40.39 

5-1 

52.72 

23.7      „ 

33.79 

5I.I            i 

May  10.8 

42.67^-^     15-9 '" 

60.36 

.29            ^  1.6 
33.6 

40.68 

.29 

6.6  ••' 

53.02 

.30 

1.8 
21.9 

34.X8    ''' 

51.2  ^-'1 

20.8 

46.36^-^1  X4.6^-^ 

60.67 

.31                1.7 
31.9 

40.99 

.31 

8.3  '■■' 

53-33 

.31 

1.9 
20.0 

.41 
34.59 

51.9"^ 

3.75       0.8 

.32;                    X.9 

.31 

X.9 

.32 

1.9 

.42 

X.3 

30-7 

50.11     1 13.8 

60.99 

30.0 

41.30 

10.2 

53.65 

18.I 

35.01 

53-2 

'June  9.7 

53.84^tl'3-5°-' 

61.31 

.32 

28..  ■•» 

41.62 

.32 

x.9 
I2.I 

53.98 

.33 

i6-3     „ 

35.42  •"' 

54.9'-' 

19.7 

57.47 '•'^  .3.8": 

61.62 

.31 

26.1  '•" 

41.93 

.31 

2.x 
14.2 

54.30 

.32 

1.8 
14.5 

35.82  -^ 

a.  2 

57.1      . 

29.7 

60.91^-";  14.6  °-'' 

61.92 

•30 

24.2  ■•' 

42.23 

.30 

;    2.0 
16.2 

54.61 

.31 

"•8"« 

36.19  -^^ 

2.6 

59-7 

jjuly    9*6 

64.06  ;•■'', 5.9-^ 

62.19 

.27 

22.3  ■•» 

42.50 

.27 

18.,  '•' 

54.89 

.28 

1.6 
II. 2 

36.53  •" 

62.6  "-^ 

2.78           1.8 

.24 

1.7 

.25 

1.8 

.26 

1.3 

.29 

3.. 

19.6 

^'^"^  ,  «  '  '7-7  ,  , 

62.43 

'     20.6 

42.75 

19.9 

55-15 

9.9 

36.82 

65.7          1 

29.6 

2.33  1           2.2 
69.17         '  19.9    ^ 

62.64 

•"!i9.i'-' 

42.96 

.21 

2..6  ••■ 

55.37 

.22 

8.8  '" 

.25 
37.07 

69.0'-' 

Aug.    8.6 

1.82  1           2.6 
70.99           22.5 

62.81 

•■' 1.7.7'" 

43.13 

.17 

23.1  '•' 

55.56 

.19 

7-9  "' 

37.26  •'» 

72.4'" 

18.5 

1.24             2.8 
72.23^.      25.3 

62.94 

••^  16.6'- 

43.26 

.13 

»4.4'-^ 

55.70 

.14 

0.6 
7.3 

.«3 
37.39 

75.8'- 

28.5 

_      0.61  '        „         2.Q 
72.84              1     28.2 

63.03 

•°'ii5.7°-: 

43.35 

.09 

I.I 
25.5 

55.80 

.10 

6.9°-* 

37.46    -"^ 

79.2'-* 

0.02                     3.0 

.04        0.7 

•04 

0.9 

.05 

0.1 

.01 

3.a 

Sept.  7-5 

72.82                   31.2 

63.07 

'  15.0 

43.39 

26.4 

55.85 

6.8 

37.47 

82.4 

17.4 

^  0.66                     3.0 
72.16                   34.2 

63.07 

.00        0.5 
14.5 

43.39 

.00 

0.6 
27.0 

55.86 

.01 

6.8°-° 

.04 
37.43 

85.5^: 

27.4 

^_  1.28                2.8 
70.88                  37.0 

63.04 

'°''  14.2"^ 

43.36 

.03 

0.4 
27.4 

55.84 

.02 

m"^ 

.09 
37.34 

88.3'-'' 

Oct.    7.4 

1.85              a.s 
69.03            39-5 

62.97 

•^     14.1°-' 

43-30 

.06 

0.3 
27.7 

55.78 

.06 

7.5°- 

.>3 

37-21      „ 

90.8  "» 

17.4 

66.69"^^     41.6'" 

62.88 

.09             0.1 
14.2 

43.21 

.09 

0.0 
27.7 

55.69 

.09 

8.0  »•' 

.x8 
37.03 

2.2 

93.0       ^ 

2.75             1.7 

.10             0.3 

.zo 

0.2 

.XO 

0.6 

.20 

1.8 

27-3 

63.94            43.3 

62.78 

'  14.5 

43.11 

27.5 

55-59 

8.6 

36.83 

94.8 

Nov.    6.3 

60.89   7     44.4  r 

62.66 

.12             0.4 
14.9 

42.99 

•" 

0'3 
27.2 

55.47 

.12 

0.6 
9.2 

36.60     -'^ 

96..  '•' 

16.3 

57.68^-"     44.9"^ 

62.54 

.12                    0.5 

15.4  : 

42.87 

•" 

26.8"* 

55.35 

.12 

0.7 
9.9     ' 

36.35     "^ 

0.8 
96.9 

3.27 ,           0,2 

.12          ^0.6 

.12 

_      0.6 

.12 

0.6 

\l          -^5 

0.4 

1           26.3 

54.41         i  44.7     « 

62.42 

16.0 

42.75 

26.2 

55.23 

10.5 

36.10 

97.3          1 

Dec.    6.2 

3.18             0.8 
51.23      .     43.9 

62.31 

.11          ^   ^  0.6 
16.6 

42.64 

... 

-  0,6 
25.6 

55.12 

.XI 

0.6 
II.I 

35.83  •'' 

0.2 
97.1 

2.98             1.5 

.xo              0.7 

.10 

0.7 

.10 

0.6 

.24 

0.7  1 

16.2 
26.2 

48.25            42.4,^ 
„  2.07             2.0 
45-58            40.4 

62.21 
62.13 

-  :^:>^ 

42.54 
42.46 

.oS 

^^•9  n  « 

0.0 

24.1        „ 

55.02 
54-94 

.08 

11.7 

0.5 
12.2 

"■«'  .,3 
35.38  -'^ 

^•^  X.2  I 

95-2     ^ 

36.1 

1 

2.27             2.5 
43.31            37.9 

62.07 

.06              0.7 
i«.7 

42.39 

.07 

0.8 
23.3 

54.87 

.07 

^  0.4 
12.6 

.90 
35.18 

^  1.6 
93.6 

1 

[Eph  10] 
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t 
APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

226  Cephei  (B.). 

V 

Aquarii. 

10 

Lacertae. 

/?  Octantis. 

C  Pegasi. 

Mean 

Solar 
Date. 



Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascensioa 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

North. 

South. 

North. 

•      • 

h     m 

South. 

0      t 

North. 

h 

m 

0 

h 

m 

9       1 

h 

m 

h    m 

0      . 

22  30 

+7545 

22  30 

-  034 

2235 

+3834 

22  36 

-8150 

22  36 

+  10  21 

Jan.     1.2 

s 
37.71 

54-8  ,  8 

s 
42.28 

62.3 

s 
11.42 

56.6 

s 
49.36 

98.0 

s 
56.75 

35-4 

il.l 

37.00 

.71 

1.8 
53-0 

42.22 

.06 

63.0"^ 

11.28 

.14 

54.9'-' 

48.43"^' 

2*5 

95.5 

56.68 

.07 

I.I 
34-3 

21. 1 

36.40 

.60 

s-C 

42.18 

.04 

63.7°-! 

11.18 

.10 

52.8^' 

47.70°-^^ 

92.6"^ 

56.63 

.05 

^     I.I 
33.2 

31. 1 

35.91 

•49 

48.0- 

42.17 

.01 

64.4°-^ 

II. 10 

•08 

50.6 

0.51 
47.19 

89.4^" 

56.60 

.03 

1.2 
32.0 

Feb.  I  O.I 

35.57 

.34 

3.0 

42.18 

.01 

64.9°-' 

11.06 

.04 

48.2'-" 

'        0.27 
46.92 

85.9^-^ 

56.60 

.00 

I.I 
30.9 

.19 

3.1 

.04 

0.4 

.01 

»-4 

0.03 

3.7 

.03 

1.0 

20.0 

Mar.   2.0 

35.38 
35.36 

.02 

38-7  !  ! 

42.22 
42.30 

.08 

^5-3  „, 

11.07 
II. 12 

.05 

43-5 

0.30 
47.09 

82.2 
78-5 '•« 

56.63 
56.70 

.07 

0.9 
29.0 

•15 

3.a 

.10 

^        o.» 

.09 

a.i 

0.44 

3.8 

.09 

_  0.6 

I2.0 

35.51 

35-5,  „ 

42.40 

65.4 

II. 21 

41.4     0 

47.53  ! 

74.7 

56-79 

28.4 

21.9 
31.9 

35.81 
36.27 

.30 
.46 
.60 

^  *.9 
32.6 
^           2.6 

30.0 

2.2 

42.54 
42.72 

.14 
.18 
.20 

^       0.3 

65.1 

64.6  "5 
0.8 

XI.35 
11.54 

.14 
.19 
.23 

^  1.8 

3'-^  ..5 

'     0.67 

71.0  ="•' 

56.92 
57-09 

.13 
.>7 
.20 

28.0"" 

28.0°-°' 
0.3 1 

Apr.  10.9 
20.9 
30.8 

36.87 

37.58 
38.38 

.71 
.80 

27.8 

26.1  "^ 
I.I 
25.0 

42.92 
43.16 
43.42 

.24 

.26 

63.8 

-■      I.I 
62.7 

61.4^-^ 

11.77 
12.05 
12.35 

.28 
.30 

37-^0.6 
36.4 

51.40 

52.80'-*° 

64.2 

/r           «-9 

58.7 

57.29 
57-53 
57.79 

.24 
.26 

28.9 
29.8  °-'l 

May  10.8 

39.25 

.87 

0.5 

43.71 

-29 

59.8;- 

12.69 

.34 

36.g°;' 

1.52 
54.32         ^ 

\  2.2 
56.5 

58.08 

.29 

31..1  '•' 

20.8 

40.16 

.91 

0.0 

44.02 

.31 

58.1  "7 

13.04 

•35 

37.8"' 

1.62 

55-94     , 

54.8^'^ 

58.38 

.30 

3a.6'-' 

.91 

0.7 

•31 

1.9 

.37 

1.4 

1.67 

1.2 

.32 

i.C 

1          30.8 

41.07 

^5-2  ,  , 

44.33 

56.2 

13.41 

39.2         „ 

57-61     ^ 

53.6 

58.70 

34.4 

June    9.7 

41.96 

.89 

^^•^; 

44-65 

.32 

2.0 
54.2 

13-77 

.36 

1.8 
41,0 

1.69 
59.30     ^ 

0.7 
52.9 

59.02 

.32 

Z    2.0 
36.4 

.85 

0  '•" 

.32 

2.0 

.36 

2.2 

1.67 

0.2 

.3» 

«   ]-   2.2    1 

19.7 

42.81 

28.2 

44.97 

52.2 

14.13 

43.2 

60.97     / 

52-7 

59.33 

38.6 

29,7 

43.59 

.78 

a.3 
30.5     , 

45-27 

•30 

2.0 
50.2 

14.46 

.33 

2.5 
45.7       I 

62.58'-^' 

0.4 
53.1 

59.63 

.30 

-  2.2   ' 
40.8 

July    9.6 

44.28 

.69 

2-7 

33-2  ,  , 

45.55 

.28 

48.3   '-^ 

14.77 

.31 

48.5  r' 

64.08 '-5° 

1.0 
54.1 

59.91 

.28 

2.2   1 
43.0 

.59 

3-» 

•25 

1.8 

.28 

i.9 

1.36 

1.4 

.26 

2.2   , 

19.6 

44.87 

3^-3  ,  , 

45.80 

46.5      . 

15.05 

51-4, 

65-44   „ 

55.5 

60.17 

1 
45.2 

29.6 

45-33 

.46 

39.7'- 

46.02 

.22 

1.6 
44-9 

15.28 

•23 

54.5^' 

66.62  •••' 

1.9 
57.4 

60.39 

.22 

2.2 

47.4 

Aug.    8.6 

45.66 

.33 

43.3'- 

46.20 

.18 

1.5 
43.4 

15.47 

.19 

57.6'-' 

67.58'-^ 

2.3 

59.7   \ 

60.57 

.18 

2.0 
49.4       0    1 

18.5 

45.86 

.20 

47.0'- 

46.34 

.14 

1.2 

42.2 

15.60 

.13 

60.6 '•" 

68.30°-^ 

^           2.6 

62.3    „ 

60.71 

.14 

^     ^  1.8  ! 
51.2 

28.5 

45.92 

.06 

50.8  '•« 

46.44 

.10 

I.O 

41.2     „ 

15.69 

.09 

63.6^" 

68.74°-" 

65.1 

60.81 

.10 

X.7 
52.9 

.08 

3.7 

.05 

0.8 

.04 

2.9 

'^0.17 

2.9 

.06 

1.4 

Sept.  7.5 

45.84 

54-5  ■  , 

46.49 

40.4     ^ 

15.73 

68.91 

68.0 

60.87 

54-3 

17.5 

45.62 

.22 

58.2- 

46.51 

.oa 

0  0-6 
39.8 

15.72 

.01 

2.6 

69.1 

68.79°-" 

3.0 
71.0 

60.89 

.02 

^     1.2 
55.5 

27.4 

45.28 

.34 

61.7- 

46.49 

.02 

0.3 
39^5 

15.67 

•05 

2.4 

71-5 

68.39°-;;: 

2.9 
73.9     I 

60.87 

.02 

z.      1.0 
56.5 

Oct.    7.4 

44.82 

.46 

^5-°" 

46.43 

.06 

0.1 
39.4 

15.58 

.09 

2.2 

73-7     „ 

67.73°-^ 

76.5'-' 

60.82 

.05 

0.7 
57-2 

17.4 

44.25 

•57 

67.9"' 

46.35 

.08 

0.0 
39.4 

15.46 

.12 

1.8 
75.5 

66.83  °-'° 

78.9"^ 

60.74 

.08 

0.5 
57.7 

1 

.66 

2-5 

.10 

C.2 

.15 

1.4 

l.og 

1.9 

.10 

0.3 

i           27.3 

43-59 

70.4 

46.25 

39.6 

15.31 

76.9 

65.74 

80.8 

60.64 

58.0 

Nov.    6.3 

42.85 

.74 

2.1 

72-5        ^ 

46.14 

.ri 

0.4 
40.0 

15.14 

•J7 

1.0 
77.9     ^ 

64.50'-'* 

82.2  ■•* 

60.53 

.11 

0       0-0 

58.0 

16.3 

42.05 

.80 

1.6 
74.1 

46.03 

.11 

0.4 
40.4       ^ 

14.96 

.18 

78.5 

63.16'-^* 

0.8 
83.0 

60.41 

.12 

0  0-2 
57.8 

26.3 

41.21 

.84 

z.o 

75.1 

45.91 

.12 

0.6 
41.0 

14.78 

.18 

78.7^" 

61.78  '■'" 

83.2°" 

60.29 

.12 

57.4^*: 

|Dec.    6.2 

40.36 

.85 

0.3 
75-4     , 

45.80 

.11 

^  0.6 
41.6 

14.59 

.19 

7a.4°-^ 

60.4.  '-^^ 

82.8°-* 

60.17 

.12 

56-8- 

.84 

0.2 

.10 

0.7 

.18 

0.7 

..3. 

1.0 

.11 

0.8 

1 

16.2 

39.52 

75-2     « 

45-70 

42.3 

14.41 

77.7 

59.10 

81.8 

60.06 

56.0 

1           26.2 

38.71 

.8i 

0.8 
74-4 

45.61 

.09 

0.7 
43.0     ^ 

14.25 

.16 

76.5'" 

57-90 

80.2 '-' 

59.96 

.10 

0.9 
55-1 

1           36.2 

37.96 

.75 

73.0'-^ 

45.54 

.07 

0.8 
43-8 

14.10 

.15 

75.0 '•' 

1.01 

56.86   * 

78.0"^ 

59.88 

.08 

1.0 
54.1 

[Eph  loj 
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FIXED  STARS,  1910. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 


Mean 
Solar 
Date. 


Jan.  1.2 
II. I 
21. 1 

Feb.  IO.I 


i  20.0 

]Mar.    2.0 

!  I2.0 

22. 0 

I  31-9 

i 

Apr.  10.9 

20.9 

'  30.8 

I  May  10.8 

20.8 

I 
I 

I  30.8 

;  June  9«7 

19.7 

29.7 

July    9-7 

19.6 
I  29.6 

Aug.    8.6 
I  18.5 

i  28.5 

Sept.  7.5 
17-5 
27.4 

Oct.  7-4 
17.4 


Nov, 


Dec. 


27.4 

6.3 

16.3 

26.3 

6.2 

16.2 
26.2 
36.2 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


/.  Pegasi. 


Right 
Ascension. 


Declina- 
tion 
Kortk. 


h      in 
22  42 


,+23    5 


10.00 
9.91 
9.84 
9.79 
9-77 

9.78 

9.83 
9.92 
0.05 
0.22 

0.42 
0.66 

0-93 
1.23 

1-54 

1.87 
2.20 

2.53 
2.84 

3-'3 

3-39 
3.62 

3.81 

3.95 
4.05 

4.11 
4.12 
4.10 
4.05 
3-96 

3.85 

3.73 
3.60 
3-46 
3-32 

3-19 
3.07 
2.97 


I  29.3 
.09  ,  1.4 

27.9     \ 

•^^26.3^-^ 

-5     24.6 '-^ 

.02  1.7 

'  22.9 


.  21.2 

.05  I  1.5 

I  19-7 

•°^l  18.4"' 

•'^ii7.3'-: 

"7  I  16.6  °-7 

.20  1  0.4 


16.2 
16.2 
16.7 
17.6 

18.8' 


.331 


20.4 
22.4  ' 


24-5^ 


26.9 


2.4 


■31 

.29  2.5 

I    29.4 

.2C  I       ^  ^  2.6 

'  32.0 

.23  -  2.6 

34.6 

.19  2.6 

37-2 

.14  2.5 

'     39.7 
.10  2.3 

42.0 
.06  2.1 


44.1 
46.0 

47.7; 

49.1 

50.2 


51.0 
51.5; 

51.6^ 
51-2 


50.4 
49.4 

48.1 


0.8 


1-3 


/  Cephei. 


Right      i  Declina- 
Ascension.  |       tion 
I    North. 


h      in 
22  46 


,+65  43 


25-75 
25-36 
25.02 


45-7 

39  '  1.7 

I  44-0 

41.8 

27 1  2.5 

24.75     ^     39-3-   ^ 
.20  2.9 

24-55  36.4 

.11  3«o 


24.44 

24-43 
24.51 
24.68 
24-95 

25.31 
25-74 
26.24 
26.78 
27.36 

27-95 
28.54 
29.11 
29.65 
30.13 

30.56 
30.91 
31-19 
31-39 
31-50 

31-52 
31.46 
31-32 
31-11 
30.84 

30.51 
30.13 
29.71 
29.27 
28.81 

28.36 
27.92 
27-51 


,  33.4 

.01  I 3.1 


.08 


,  30.3 

3.0 

,-'  ^7-3     „ 

.171  2.8 

24.5 
.27  a.5 

I   22.0 
.36 1  a.o 


.50 
.54 
.58  1 


;i    18.4 
I    17.3 


-59  1 


16.8 
16.9 


I    17-6 


•)9 

i8.p^-^ 

57  ' 

1.8 

20.7 

54  1 

2.2 

1 

22.9 

4iJ| 

,,.6^^ 

*-i| 

3.1 

■35    ; 


28.7 
32.0     " 
35-5; 
39-2; 
42.9 


3.6 


.06; 

.Mi 
-21  , 
.27 
.33 

.3«, 

.42 

.44 

.46 

.45 

.44  I 
.41 


46.5 
50.1 

53.5; 
56.6; 

59-5' 


3.6 


61.9 
63.9 
65-4 
66.4 

66.8' 

< 

66.6 
65.8 
64.5 


0.8 


/  Aquarii. 


Right       I  Declina- 
Ascension.  1       tion 
South. 


22  47 
s 

53-65  „. 

"•38 ;: 

53-53  .„; 

53-5^  .oc 

53-51  „ 


42.1 

42.6 
43-0* 
43.2; 
43.2 


53.54 

53-59 
53.68 

53.81 
53-97 

54.16 
54.39 
54-65 
54-93 
55.23 

55.55 
55.87 
56.19 

56.50 
56.80 

57.07 
57-30 
57.50 
57-66 
57.78 

57.86 
57.89 
57.88 
57.84 
57.78 

57.69 

57-59 
57.48 

57.36 
57-25 

57-15 
57.06 
56.98 


.05 

.0, 

.16 
.19  I 


43-1 
42.8 

42.3; 
41.6 

40.6 


0.3 


,,     39.4 
^^138.0'-* 

''136.4'-' 
as  ^1.8 

I  34.6 
30       ^      1.9 

,.     32.7 
32  1.9 


'   30.8 

^^'28.8^-° 
32  1.9 

I  26.9 
31  I  1.9 

,  25.0 
30  1.7 

23.3 
27  1.6 


.23 


21.7 
20.4 
19.3 
18.4 
17.8' 


0.9 


17-5^ 
17-3^ 
17-4^ 
17.7 
18. 1 


18.6 
19.2 
19.8^ 
20.5 


0,7 


21.7 
22.3 
22.8  ' 


a  Piscis  Australis. 
{Fomaihaut.) 


Right 


Declina- 
tion 
S^th. 


22  52     '-30     5 


I 


39-23 
39.15 
39-09 
39-05 
39-05 

39.07 
39.13 
39.23 
39.37 
39-54 

39.75 
40.00 
40.28 

40.59 
40.92 

41.27 
41.63 
41.99 

42.34 
42.67 

42.98 
43.26 
43-49 
43.67 
43.81 

43.90 
43-94 
43-94 
43.90 
43.82 

43.72 
43.59 
43.45 
43-31 
43-17 

43-04 
42.93 
42.83 


75.3^ 
74.9  \ 
74.2 

73.3' 
72.1 

■1 

.1 70.7, 

,1  ^° 
,  67.2 

;>5..; 

63.1 


0.7 


1.8 


.25 


60.9 

.^:58.6 

.3.15^-3 

I     51.8 


.36 

.351 

.33 

•31 


49.8 
48.0 
46.4 

I  45-1 
44.1 


43.4^ 
43-1  I 
43-1  ' 
43-5^ 
44.2' 


0.4 


46.2 

.00  I  1.3 

47-5 

•04  ;      „  ^  1.4 

„      48.9 
.oU  1.4 

50.3 
.10  1.3 


.13 
■14  . 
■M  I 
.14  ', 
.13 


52.9^ 
54.0^ 
54.8^ 
55.4* 

55.8 

"1' 

55.6 


o  Andromedae. 


Right 
Ascension. 


h     ni 
22  57 


44.84 
44.68 
44.54 
44-43 
44.36 

44.33 
44.35 
44.41 

44.53 
44.70 


92 

18 
48 
,82 
,18 

^56 
94 
31 
67 
,01 


48.31 
48.57 
48.79 
48.96 
49.08 

49.15 
49.17 
49.14 

49.07 
48.97 

48.83 
48.67 

48.49 
48.30 
48.11 

47.92 
47-74 
47.57 


.26 
.30 

.34 
.36 
.38 

.38 
.37 
.36 
.34 
.30 

.26 

.22 


Declina- 
tion 

North. 


-h4i5o 


1.6 

r.9 
2.3 


1-3 


36.1 

34-5 
32.6 

30.4 

28.1  '-' 

2.4 

^5-7  ,, 
"3-3  ,, 

21. I 

2.0 
19.1    ^  ^ 

17.4  ^" 

16.1 

( 
15.3^ 

14.9' 

( 
15.0 

I 
15.7   , 

16.S 

1S.4  \ 
20.4 

2.6 

^5-4  ,.,  I 
28.3        I 

>■■■';:; 

40.8 '-'I 

3.0 


2.0 


3.8 

.2  -'  I 

[.6 
2.r 

■'  ..7  I 


55 
56. 

57- 
58. 

58. 

57.6 
56.7 
55-4 


0.5 


0.0 

0.5   I 

'        "  I 
0.9 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

1 

,       Mean 

1       Solar 

n  Pegasi. 
{A/tirJbofi.) 

9  Aquarii. 

0  Cephei. 

r  Pegasi. 

^Piscium. 

Date. 

^ 

* 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

'  Declina- 

Right 

'  Declina-  ' 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

1      tion 

Ascension. 

tion 

i 

North. 

South, 

h      m 

North. 
0      • 

NoHh. 
0 

h 

m 

North. 
0       » 

h    m 

b     m 

0       t 

h     m 

23     0 

+  1443 

23    9 

-631 

23  14 

+6736 

23  16 

+2314 

232 

3 

+    552 

Jan.    1.2 

s 
15-06 

II.7 

s 
38.27       , 

73.9 

s 
52.97 

78.8 

8 

9.:j2 

50.8 

s 
22.75 

58.5     „ 

.09 

^  x.x 

.08 

0.5 

.45 

1.3 

.11 

,  ».j 

.09 

0.8 

11.2 

14.97     ^, 

10.6 

38.19     ^ 

74-4 

52.52 

77.5      ' 

9-2^    ^ 

49.6 

22.66 

57-7 

2I.I 

.07 
14.90 

1.2 

9.4 

.06 
38.13 

74.8°-^ 

.41 
52.11 

1.8 
75-7 

.09 

9-"     «o 

48.2  -^ 

22.58 

.08 

56.8°-^ 

i           311 

14.85  •■" 

8.1  '-' 

38.09  •"* 

75.1°-' 

5^-7^  '1 

2.3 
73.4     ' 

.08 
9.04 

46.7 't 

22.52 

.06 

*^^     0.8 
56.0     ^ 

IPeb.  IO.I 

14.83    •" 

6.8  "^ 

38.07  •" 

0.1 
75.2 

-28 
51.48 

«  2.6 

70.8 

8.99  •"' 

Z.6 
45-1     ^ 

22.48 

.04 

0.8 
55.2     ^ 

.00 

1.2 

.01 

0.0 

.19 

2.9 

.02 

1.6 

.01 

a6 

20.I 

14.83 

5.6 

38.08 

75.2 

51.29 

67.9 

8.97 

43.5 

22.47 

54.6 

Mar.   2.0 

14.87       ""' 

4.6 

38...  •°' 

0.2 
75.0 

.09 
51.20 

64.9^-° 

8.98    -^ 

42.x  "^ 

22.48 

.01 

54.1"' 

I2.0 

.07 
14.94 

0.9 

3-7     ^ 

38.18  -"^ 

74.5         \ 

.01 
51.21 

61.9^" 

.06 
9.04 

40.8  '-' 

22.53 

.05 

53.8-^ 

.11 

0.6 

«     «    .10 

0.6 

.12 

2.9 

.09 

i.i 

.09 

0.1 

22.0 

15.05 

3-1 

38.28 

73.9 

51.33 

59.0 

9.13 

39.7     „ 

22.62 

53.7 

31.9 

.14 
15.19            „ 

2.8"^ 

38.4^  •■* 

0.9 
73.0 

51.56    ''' 

56.3'-' 

9.26    -\ 

0.8 
38.9 

22.74 

.12 

0.2 
53-9 

•  iS 

0.0 

.17 

1.2 

.32 

2.3 

.x8 

0.5 

.16 

0.5 

Apr.  10.9 

^5-37     ^, 

2.8 

38.59 

71.8 

51.88 

54.0 

9.44 

38.4 

22.90 

54.4     0 

20.9 

.22 
15.59      ^ 

0.4 
3-2 

38.80    •" 

70.4'-: 

52.29    **' 

1.9 

52.1 

•21 
9.65 

38.3"^ 

23.10 

.20 

0.8 
55.2 

30-9 

•26 
15.85      „ 

0.7 
3-9 

.24 
39.04 

68.8  '•* 

52.78  •*' 

50.7  ••: 

.25 
9.90       0 

38.6°-^ 

23.33 

.23 

56.3'-' 

May  10.8 

.28 
16.13 

I.I 
5.0 

.27 

39.31 

67.x '-^ 

"•33  •" 

0.8 
49.9 

«    .28 

10.18 

0.7 
39.3  ,  , 

23.59 

.26 

57.6'-^ 

20.8 

,6.43  •'" 

6.4'-* 

39.60  '^ 

65..  ••' 

.61 
53.94        ^ 

0.2 
49.7 

.31 

10.49 

X.I 

40.4 

23.88 

.29 

Z.6 
59.2     „ 

1 

•32 

1.7 

.32 

2.0 

.63 

0.3 

.32 

1.5 

.31 

1.8 

1           30.8 

16.75 

8.1 

39.92 

63.2 

54.57         , 

50.0 

10.81 

41.9     « 

24.19 

61.0 

•  32 

1.9 

.32 

2.0 

.64 

0.9 

.33 

1.8 

.31 

1.9 

June   9-7 

17.07 

lO.O 

40.24 

61.2 

55.21         ^ 

50.9 

II.I4 

43.7 

24.50 

62.9 

19.7 

.32 

17.39 

2.1 
I2.I 

40.56  ■'' 

2.0 
59.2 

55.84      t 

1.4 
52.3 

11.48  '^^ 

'2.0 
45.7 

24.82 

.32 

^         2.1 

65.0         1 

29.7 

•31 

17.70 

2-3 

14.4 

40.88  ■'' 

2.0 
57.2        . 

^                .60 
56.44           ^ 

Z.9 
54.2 

11.80  -^^ 

2.2 
47.9 

25-14 

.32 

67.1 

July    9.7 

18.00  -^^ 

.27 

16.7"^ 

2.3 

-- :: 

1.8 
55-4  ,.e 

.56 

57.00  ^_ 

3-:: 

•31 

I2.II 

.29 

2.4 

5°-3., 

25.44 

.30 
.28 

^<: 

19.6 

18.27 

19.0 

41.46 

53.8 

57.51 

59-4 

12.40 

52.8 

25.72 

71.3 

29.6 

18.51  'I* 

".3'-' 

4r.7i    •" 

5-3  ••' 

57-95    •*: 

62.5 '•' 

12.65  •*' 

2.6 

55-4 

25.98 

.26 

2.0 
73.3  0 

Aug.    8.6 
18.6 

.20 

18.71 

,8.87  •;; 

2.2 

•  21 

*'-^^    ..8 

42.10 

1.2 

5I.I 

1.0 

50.1       a 

58.59 

69.5'- 

"•«7 ::: 

13.05 

2.5 

60.3 

26.20 

26.38 

.22 

.18 

X.8 

28.5 

18.99            _ 

1.9 

42..4   -^ 

0.8 

49-3 

58.78   •■' 

73.a^-' 

•  14 
13.19 

62.6"' 

26.53 

.15 

i>;'' 

.00 

1.7 

.09 

0.5 

.10 

3.7 

.09 

a.2 

.10 

1.2 

Sept.  7-5 

19.07 

29.2 

42.33         ^ 

48.8 

58.88 

76.9        , 

'3.28      ^ 

64.8 

26.63 

79.5 

17-5 

.04 

30.7  '*^ 

.06 
42,39 

48.6°" 

58.89   •" 

80.5^- 

.06 
13.34 

66.8'-° 

26.69 

.06 

«           1.0 
80.5       « 

27.5 

.00 
19.  I  I 

1.2 
31.9 

.OX 

42.40 

48.6"° 

58.82   -"^ 

84.1  '■' 

.ox 
13.35 

68.6  '■* 

26.72 

.03 

0.8   , 
81.3 

Oct.     7.4 

19.08       '^^ 

I.O 
32.9        „ 

4-38  •" 

48.8"^ 

58.67    •" 

87.5'-^ 

.02 
13.33 

70.x  ••' 

26.72 

.00 

81.8  °-5 

17-4 

.06 
19.02 

0.8 

33-7  „ 

.04 

42.34 

0.3 
49.1 

58.44   ■'' 

90.6  ^•' 

'3-8  •:: 

7X.4'-^ 

26.68 

.04 

82.1^-^ 

.09 

0.5 

.07 

0.5 

.30 

a.  8 

.08 

0.9 

» 

.06 

ai 

27.4 

18.93 

^4-2  „  , 

42.27 

49.6 

58.14 

93-4 

13.20 

72.3 

26.62 

82.2 

Nov.    6.3 

18.83       "° 

0.3 
34.5 

42.18  -^^ 

0.6 
50.2 

57-78   •'" 

95-8"-' 

.10 
13.10 

0.7 
73.0 

26.54 

.08 

82.2°-'' 

16.3 

18.72       •" 

0.0 
34.5 

42.08 "° 

50.8 

57.37    •*■ 

97.7'-' 

.IX 

12.99 

0.4 
73.4 

26.45 

.09 

8x.9°-' 

26.3 

18.60      ''' 

34.2^-^ 

.11 

41.97 

0.7 
51.5 

56.93   •« 

99.1  '•: 

12.86    ''' 

0.1 
73.5 

26.35 

.10 

8x.5°-^ 

Dec.    6.3 

18.48       •" 

33.8°-* 

41.86  •" 

0.7 
52.2     ^ 

56.45    •'' 

0.8 
99.9 

12.73    "^ 

0.3 
73.2 

26.24 

.11 

8..o<"' 

.IZ 

0.7 

.10 

0.6 

.49 

0.3 

.12 

0.5 

.11 

0.6 

16.2 

18.37 

33-1 

41.76 

52.8 

55.96 

100.2 

12.61 

72.7          „ 

26.13 

80.4 

26.2 

18.26  •" 

0.9 
32.2 

_.      .10 

41.66 

0.6 
53.4     ^ 

55.48    -^^ 

99.8°-* 

12.48  •■' 

0.8 
71.9 

26.03 

.10 

0.7 
79.7         ' 

36.2 

18.17  '"^ 

1.0 
31.2 

.09 

41.57 

0.6 
54.0 

55.01    -^ 

98.9°" 

.IX 

12.37 

70.8    '•' 

25.94 

.09 

0       0.8 
78.9 
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FIXED  STARS,  1910. 


(CONSTANTS 

OF  STRUVE  AND  PETERS.) 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

A  Andromedae. 

/  Piscium. 

>  Cephei. 

1' 

Aquarii. 

Mean 

Solar 

Date. 

Right 

Declination 

Right 

Declination 

Right 

Declination  | 

Right 

Declination 

Ascension, 
h       m 

North. 
0        ' 

Ascension, 
h       m 

Sorth. 

0        > 

Ascension. 

North 

Ascension. 

St^uth. 

h       xn 

e 

' 

h 

m 

0         . 

23  33 

+45  57 

23   35 

+  5 

8 

23  35 

+77 

7 

23  39 

^18    46, 

Jan.     1.2 

7!68 

.20 

80.4 

1.2 

s 

17.92 

.09 

12.3 

0.8 

35-4^   0.88 

60.7 

0.9 

30-87 

.xo 

^^7    ,., 

II. 2 

7.48 

.18 

79.2 

1.6 

17.83 

.08 

11.5 

0.8 

34-54  ,.3, 

59-8 

'•5 

30.77 

.09 

'^«    -'   . 

21.2 

7- 30 

77.6 

17.75 

10.7 

33-72 

58.3 

30.68 

49-8 

.16 

2.0 

.07 

0.8 

0.73 

2.0 

.07 

0-3 

31. 1 

7.14 

75.6 

17.68 

9.9 

32-99       ' 

56.3 

30.61 

49-5    „.   ' 

Feb.  IO.I 

7.02 

.12 

73-4 

2.2 

17-63 

.05 

9.2 

0.7 

0.60 
32-39 

53-9 

2.4 

30.56 

.05 

0.5 
49.0 

.08 

a.  3 

.02 

0.6 

0.46 

2-7 

.02 

0.7  . 

20.I 

6.94 

71.1 

17.61 

8.6 

31-93 

51.2 

30.54 

48.3       ! 

,  Mar.     2.0 

6.90 

.04 

68.7 

2.4 

17.62 

.01 

8.1 

0.5 

_     0.30 
31.63 

48.2 

3.0 

30.55 

.01 

1.0 

47-3    ,  , 

I2.0 

6.92 

.02 

•66.3 

2.4 

17.66 

.04 

7-9 

0.2 

0.12 
3X-5I 

45-1 

3.1 

30.58 

.03 

46.1    ••'  . 

22.0 

6.99 

.07 

64.1 

2.2 

17-73 

.07 

7-9 

0.0 

0  0-07 
3^-58        ' 

42.0 

3.1 

30.66 

.08 

44.6    'I 

.13 

2.0 

.11 

0.2 

«     0.26 

2.9 

.11 

1.6 

Apr.     i.o 

7.12 

62.1 

17.84 

8.1 

31.84 

39-1 

30.77 

43-0 

.19 

1.6 

.15 

0.5 

0.43 

2.6 

.15 

1-9 

10.9 

7-31 

60.5 

17.99 

8.6 

32.27 

36.5 

30.92 

41.I 

20.9 

7-55 

.24 

.29 

59.2 

1-3 
0.8 

18.18 

.19 
.22 

9-4 

0.8 

I.X 

32.86  °-^^ 
0.73 

34-2 

2.3 

1.8 

31.11 

.19 
.22 

2.0 

30-9 

7.84 

58.4 

18.40 

10.5 

33-59       ' 

32.4 

31.33 

37.0 

May  10.9 

8.17 

.33 

58.1 

0.3 

18.66 

.26 

11.8 

1.3 

0.84 
34.43 

31. 1 

1.3 

31.59 

.a6 

34.8  "' 

20.8 

8.54 

.37 

58.3 

0.2 

18.94 

.28 

13.4 

1.6 

^   0.93 
35-36 

30.3 

0.8 

31.88 

.29 

3-5  '•' 

•39 

0.7 

.31 

X.8 

0.99 

0.2 

.31 

»W2 

30.8 

8.93 

59.0 

19.25 

15.2 

36.35 

30.1 

32.19 

30.3 

June    9.8 

9.33 

.40 

60.2 

1.2 

19.56 

.31 

17.1 

1.9 

x.02 
37-37 

30.5 

0.4 

32.52 

.33 

28.1       '-' 

19.7 

9.73 

.40 

61.9 

1^7 

19.88 

.32 

19.2 

2.1 

1.02 
38.39      ^ 

31-5 

x.o 

32.85 

•3.3 

2.0 
26.1 

.40 

2.0 

.32 

2.1 

0.98 

1.3 

.34 

X.9 

29.7 

10.13 

63.9 

20.20 

21.3 

39-37 

33-0 

33-19 

^^•^     ,^ 

•37 

2.4 

.3» 

2.1 

a  92 

a.o 

.32 

-     1.6 

July     9.7 

10.50 

.35 

66.3 

2-7 

20.51 

.29 

23.4 

2.0 

^°-^^   0.85 

35-0 

2.5 

33-51 

.31 

22.6 

1.4 

19.6 

10.85 

69.0 

20.80 

25.4 

41.14 

37-5 

33.82 

21.2 

•  32 

2.9 

.26 

2.0 

«      0-75 

2.9 

.23 

1.0 

29.6 

II. 17 

71.9 

21.06 

27.4 

41.89    ;^ 

40.4 

34.10 

20.2 

Aug.     8.6 

11.44 

.«7 

74-9 

3.0 

21.29 

.23 

29.2 

1.8 

0.63 
42.52 

43-6 

3.2 

34-35 

.25 

0^8 
19.4 

18.6 

11.66 

.22 

78.1 

3.2 

21.49 

.20 

30.8 

1.6 

0.50 

43.02 

47.1 

3.5 

34-56 

.2X 

0.4 
19.0 

28.5 

11.83 

.17 

81.3 

3.2 

21.64 

.15 

32.2 

1.4 

0.37 
43-39 

50.7 

3.6 

34-73 

.17 

.8.8    "•*  ' 

.12 

3.x 

.12 

X.2 

0.22 

3.8 

.13 

0.2 

Sept.    7-5 
17.5 

"•95 
12.02 

.07 

84.4 

87.4 

3.0 

21.76 
21.84 

.08 

33.4 
34-3 

0.9 

43-69 

54-5 
58.4 

3.9 

34-86 
34-95 

.09 

19.0 

0.5     . 

19-5 

.02 

2.9 

.04 

0.7 

-      0.07 

3.8 

.05 

0.7 

27-5 

12.04 

90-3 

21.88 

35-0 

43-62 

62.2 

35-00 

20.2 

.02 

2.7 

.OX 

0.5 

0.21 

3.6 

.01 

0.9   1 

Oct.      7-4 

12.02 

93-0 

21.89 

35-5 

43-41 

65.8 

35-01 

21. 1            1 

17.4 

"•95 

.07 

95^4 

2.4 

21.87 

.02 

35.8 

0.3 

43.06  °-» 

69.3 

3.5 

34.98- 

.03 

1.0 
22.1            [ 

.10 

2.1 

.05 

ai 

0.47 

3.2 

.05 

I.I 

27.4 

11.85 

97-5 

21.82 

35-9 

42.59 

72.5 

34-93 

23.2 

Nov.     6.4 

11.71 

•14 

99.3 

1.8 

21.75 

.07 

35.8 

O.X 

0.59 
42.00 

'     75.4 

2.9 

34-85 

.08 

X.I 

24.3 

16.3 

".55 

.16 

100.6 

X.3 

21.66 

.09 

35-5 

0.3 

0.70 
41-30 

'    77-8 

2.4 

34-76 

.09 

X.o 

25.3 

26.3 

U.37 

.18 

101.5 

0.9 

21.56 

.10 

35- J 

0.4 

0.79 
40.51      „ 

1     79.7 

1.9 

34-65 

.IX 

26.3  '-^  1 

.20 

0.5 

.10 

0.5 

^^   0-85 

1*4 

.XI 

0.9 

Dec.     6.  J 

11.17 

102.0 

21.46 

34.6 

39-66      ^ 

81. 1 

34-54 

27.2 

.21 

0.0 

.10 

0.6 

0.89 

1 

0.8 

.18 

0.7 

16.3 

10.96 

102.0 

21.36 

34-0 

38.77 

81.9 

34-42 

27-9           1 

.21 

0.5 

.10 

0.7 

0^   0.91 

0.1 

.XI 

0-5  ' 

26.2 

IO-75 

101.5 

21.26 

33-3 

37.86 

82.0 

34-31 

28,4           1 

3^>.2 

„ 

10.55 

.ao 

100.5 

1.0 

21.16 

.10 

32.5 

0.8 

36.96  '^'° 

81.5 

0.5 

34-21 

•  XO 

^8.7  "•' , 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

6  Sculptoris. 

y'Octantis. 

Groombridge  4163. 

u 

Piscium. 

Mean 

Solar 
Date. 



■     - 

— 

Right 

Declination  1 

Right 

Declination 

Right 

Declination 

Right 

Declination 



Ascension, 
b      m 

South 

0 

. 

Ascension. 

SatUk 

\, 

Ascensi< 

n 

North. 

e           » 

Ascension. 

North, 

b      m 

0 

b      1 

h      ] 

n 

0         . 

23  44 

-28 

37 

23  46 

-82 

30 

23    50 

+73  54 

23   54 

+   6    21 

Jan.      1.2 

s 
13.16 

59.0 

8 

49.31 

94.5 

s 
23.65 

46.7 

8 
40.13 

49.0 

II. 2 

13.04 

.13 

58.9 

O.X 

1.38 
47.93        . 

92.8 

1-7 

22.95 

.70 

45.9 

Q.8 

40.03 

.10 

48-3  '^\ 

21.2 
31. 1 

Feb.  IO.I 

12.94 
12.86 
12.80 

.10 
.08 
.06 

58.5 
57.8 
56.8 

0.4 
0.7 
1.0 

*^-!9    ,.06 

44.78 

90.3 
87.8 
84.7 

2.3 
3.7 
3.x 

22.30 
21.71 
21.21 

.65 
.59 
.50 

44.6 
42.8 
40.5 

1.3 

1.8 
2.3 

39.94 
39.86 
39.80 

.09 
.c8 
.06 

0.8 
^       0.0  ' 

46.0  '^\  1 

.03 

1.3 

0.63 

3.5 

.40 

2.7 

.04 

0.6  I 

1 

!                 20.I 

12.77 

55-5 

44.15                 . 

81.2 

20.8l 

37.8 

39.76 

45-4      1 

.00 

1.5 

0.38 

3.7 

.27 

2.9 

.02 

0.5 

Mar.     2.1 

12.77 

54.0 

43-77  ^„ 

77-5 

20.54 

34-9 

39.74 

44.9 

I2.0 

12.80 

.03 

52.2 

1.8 

^      O.X3 
43.64 

73.7 

3.8 

20.42 

.13 

31.9 

3-0 

39-76 

.02 

44-6    "^ 

j                 22.0 

12.87 

.07 

50.2 

2.0 

':  0.12 
43.76 

69.8 

3.9 

20.44 

.02 

28.9 

3.0 

39.82 

.06 

-    0.0 
44-6 

Apr.     i.o 

12.98 

.11 

48.0 

3.3 

0.37 
44.13      ' 

65.9 

3-9 

20.61 

.17 

26.0 

2.9 

39.91 

.09 

0.1 
44-7           1 

.15 

2.4 

•           0.62 

3.7 

.31 

2.6 

•13 

0.5   1 

II.O 

13-13 

45.6 

44.75     0 

62.2 

20.92 

23.4 

40.04 

45.2           ! 

.19 

2.4 

c       O'^S 

3.6 

.45 

2.3 

.«7 

0.7 

20.9 

13-32 

43«2 

45.60 

58.6 

21.37 

21. 1 

40.21 

45-9     ' 

30.9 

13.56 

.24 

40.7 

2.5 

46.66  ^-^ 

55-3 

3.3 

21.94 

.57 

19.2 

X.9 

40.42 

.21 

x.o 

46.9 

May   10.9 

13.82 

.26 

38.2 

2.5 

X.26 

47.92 

52.3 

3.0 

22.61 

.67 

17.8 

1.4 

40.66 

.24 

48.2  '-3 

20.8 

14.12 

.30 

35.7 

2.5 

49-36  ^l 

49-7 

2.6 

23.36 

.75 

16.9 

0.9 

40-93 

.27 

49.7  '" 

.33 

2.4 

'•S7 

3.x 

.8x 

0.3 

.30 

1.7 

30.8 

14.45 

33.3 

50-93      ^ 

47.6 

24.17 

16.6 

41-23 

51.4        1 

June    9.8 

14.79 

.34 

31.1 

2.3 

5..6Q    '•'' 

45.9 

1.7 

25.01 

.84 

16.9 

0.3 

41.54 

.31 

53-3    ••' 

19.8 

15.14 

.35 

29.1 

2.0 

54.34    '•'* 

44.8 

I.I 

25-85 

.84 

17.8 

0.9 

41.86 

.32 

3.1 

55.4 

29.7 

15-50 

.36 

27.4 

1.7 

56.10   ••'* 

44.3 

0.5 

26.68 

.83 

19.2 

1.4 

42.18 

-32 

2.x 
57.5 

July     9.7 

15.84 

-34 

.33 

26.0 

1.4 

X.X 

'^•«3 :::: 

44.3 

0.0 
0.6 

27.47 

.79 
.74 

21. 1 

1.9 
2.4 

42.49 

.31 
.30 

,       2.x     I 

59-«    ... 

19.7 

16.17 

24.9 

59-49 

44.9 

28.21 

23.5 

42.79 

61.7 

29.6 

16.47 

.30 

24.2 

0.7 

61.03  '•': 

46.0 

X.I 

28.87 

.66 

26.2 

3.7 

43.06 

.27 

63-7       . 

Aug.     8.6 

16.74 

.87 

23-9 

0.3 

6..4.   '-^^ 

47.6 

X.6 

29.44 

•57 

29.3 

3.1 

43.31 

.25 

65.5     '•" 

18.6 

16.97 

.23 

23.9 

0.0 

x.x6 
63.57 

49.7 

3.x 

29.92 

.48 

32.7 

3*4 

43.52 

.21 

67..     -^ 

28.6 

17.16 

.19 

24.3 

0.4 

64.48  ^ ; 

52.2 

2.5 

30.28 

.36 

36.3 

3.6 

43.69 

.17 

68.7     '•' 

.14 

0.8 

0.63 

2.8 

.25 

3-7 

.14 

1.3 

Sept.    7.5 

17.30 

25.1 

65.11 

55.0 

30.53 

40.0 

43-83 

70.0 

17.5 

17.40 

.10 

26.1 

1.0 

65-45  "'^ 

57.9 

2.9 

30.67 

.14 

43.8 

3.8 

43-93 

.10 

X.o 

71.0     „ 

27.5 

17.45 

.05 

27.3 

1.2 

65.48  '^z 

60.9 

3.0 

30.69 

.03 

47.6 

3-8 

43-99 

.06 

0    0-8 

71.8 

Oct.     7.5 

17.46 

.01 

28.7 

1.4 

0.28 

65.20 

63.9 

3.0 

30.59 

.xo 

51.2 

3.6 

44.01 

.02 

Q.6 

72.4 

17.4 

17.43 

.03 

30.2 

1.5 

64.62 

66.8 

2.9 

30.38 

.21 

54-7 

3.5 

44.01 

.00 

72.8    »•* 

.06 

1.5 

0.85 

2-5 

.31 

3.3 

.03 

O.X 

27.4 

17.37 

31-7 

^3-77      _ 

69.3 

30.07 

58.0 

43.98 

72.9 

Nov.    6.4 

17.28 

.09 

33-2 

1.5 

62.68   '-^ 

71.5 

3.2 

29.66 

.41 

60,9 

2.9 

43.92 

.06 

0.0 

72.9     ^ 

16.4 

17.17 

.11 

34.6 

1.4 

X.28 
61.40 

73.2 

1.7 

29.16 

•50 

63.4 

2.5 

43.85 

.07 

as* 

72.7 

26.3 

17.05 

.12 

35.8 

1.2 

59-97  ■•« 

74.3 

I.X 

28.59 

.57 

65.4 

3.0 

43.76 

.09 

0.3 
72.4 

Dec.     6.3 

16.92 

•13 

36.8 

1.0 

58.46  '•'■ 

74-9 

0.6 

27.95 

.64 

66.8 

1.4 

43.66 

.10 

0-5 
71.9 

.13 

0.7 

1.55 

0.1 

.68 

0.9 

.XO 

0.5 

16.3 

16.79 

37.5 

56.91 

74.8 

27.27 

67.7 

43.56 

71.4 

26.2 

16.67 

.12 

37-9 

0.4 

55-38  '•" 

74.1 

0.7 

26.57 

.70 

68.0 

0.3 

43.46 

.10 

0.7 
70.7 

36.2 

16.55 

.12 

38.0 

0,1 

1.46 
53.92 

72.8 

1.3 

25.87 

.70 

67.7 

0.3 

43.36 

.10 

0.7 
70.0 

[Eph  loj 
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,  SOLAR  EPHEMERIS,  1910. 


FOR  WASHINGTON  MEAN  AND 

APPARENT  NOON.                         I 

1 

Date. 

Apparent  Right 
Ascension. 

Mean  Noon.      ^^„ 
h    in     s              s 

Apparec 
Declinati 

Mean  Noon. 

I 
ou. 

App. 
Noon. 

Hourly 
Motion. 

Right   1  Decli- 
Ascen.    nation. 

Equation          Scmi- 
of  Time        diametei 

for          j         at 

Apparent    |  Apparent 

Noon.             Noon. 

ma       1      '       " 

Sidereal 
Time  of 
Scmid. 
Passing 
Meridian. 

in     s 

Sidereal 
Time 

of 
Mean 
Noon. 

h    m      8 

0      f     tt 

" 

s 

•• 

Jan.    I 

1845  24.11 

24.76 

-23     2  29.3 

28.6 

11.042 

+  ".97 

+        3   31.90   ;     16    17.88 

I  11.06 

18  41  52.28  [ 

2 

18  49  48.95 

49.69 

22  57  28.2 

27.4 

11.029 

13.12 

4    0.18 

16  17.86 

I    II.OI 

18  45  48.84  ] 

3 

18  54  13-47 

14.30 

22  51  59-7 

58.6 

11.015 

14.26 

428.15 

16  17.85 

I  10.97 

18  49  45.40  ; 

4 

18  58  37.63 

38.55 

22  46     3.8 

2.5 

10.999 

15.40 

4  55.77 

16  17.84 

I  10.92 

18  53  41.96  1 

5 

19    3    1.40 

2.40 

22  39  40.8 

39.3 

10.981 

16.52 

5  23.01 

16  17.82 

I  10.86 

18  57  38.52  1 

6 

19    724.77 

25.85 

-22  3250.9 

49.1 

10.964 

-1-17.64 

+    549.84 

16  17.80 

I  10.80 

19     I  35.08 

7 

19  II  47.71 

48.86 

22  25  34.3 

32.2 

10.946 

X8.75 

6  16.22 

16  17.77 

I  10.74 

19     5  31.64  j 

8 

19  16  10.16 

11.39 

22  17  51. 1 

48.7 

10.926 

19.85 

642.12 

16  17.74 

I  10.67 

19    9  28.19  ' 

9 

19  20  32.11 

33.42 

22     941.5 

39.0 

10.903 

20.94 

7    7.51 

16  17.70 

I  10.60 

19  13  24.75  ' 

lo 

19  24  53-53 

54-91 

22      I      5.9 

3-2 

10.880 

2a.02 

7  32.37 

16  17.66 

I  10.53 

19  17  21.31 

11 

19  29  14.38 

15.83 

-21  52     4.5 

1.4 

10.857 

-f  23.10 

+    7  56.68 

16  17.62 

1  10.45 

19  21    17.87   1 

12 

19  33  34.65 

36.17 

21  42  37.5 

34.0 

10.832 

24.16 

8  20.40 

16  17.57 

I  10.37 

19  25   14.43  ' 

13 

19  37  54.31 

55.90 

21   32  45.2 

41.4 

10.805 

25.20 

843.50 

16  17.52 

I  10.28 

19  29  ia.99 

14 

1942  13.33 

14.97 

21  22  27.8 

23.8 

10.778 

26.24 

9    5.96 

16  17.47 

I  10.19 

19  33    7.55  ' 

15 

19  46  31.68 

33.38 

21   II  45.8 

41.5 

10.7^0 

27.27 

9  27.76 

16  17.4 1 

I  10.10 

1937     4-1' 

i6 

19  50  49.35 

5i.li 

-21     039.5 

34-8 

10.721 

+  28.28 

+    948.86 

16  17.35 

I  10.01 

19  41    0.66 ! 

17 

1955    6.31 

8.13 

2049     9.1 

4-1 

10.692 

29.26 

10    9.26 

16  17.28 

I     9.91 

19  44  57-22 

i8 

19  59  22.53 

24.40 

20  37  15.0 

9-7 

10.660 

30.24 

10  28.93 

16  17.21 

I     9.81 

19  48  53.77 1 

19 

20    3  38.01 

39-93 

20  24  57.5 

51.9 

10.629 

31.21 

1047.85 

16  17.13 

I     9.71 

19  52  50.33 

20 

20    7  52.74 

54.71 

20  12   17.0 

II.O 

TO.  597 

3«.X7 

II    6.02 

16  17.05 

I     9.61 

19  56  46.89 

21 

20  12    6.71 

8.73 

-1959  13.8 

7.5 

10.565 

+  33.10 

+  1123.42 

16  16.96 

I     9.51 

20  043.44 

22 

20  16  19.91 

21.96 

194548.3 

41.6 

10.533 

34.03 

II  40.05 

16  16.87 

I     9.41 

20    4  40.00  I 

23 

20  20  32.32 

34.39 

19  31  60.7 

53-7 

10.501 

34.95 

II  55.89 

16  16.77 

I     9.30 

20    8  36.56 

24 

20  24  43.93 

46.04 

19  17  51.6 

44.3 

10.467 

35-83 

12  10.93 

16  16.66 

I     9.19 

20  12  33.12 

25 

20  28  54.75 

56.90 

19    3  21.3 

13.7 

10,434 

36.71 

12  25.18 

16  16.55 

I     9.08 

20  16  29.68 

26 

2033    4.77 

6.96 

-18  48  30.1 

22.2 

10.401 

+  37.56 

+  12  38.64 

16  16.44 

I     8.97 

20  20  26.24 

27 

20  37  13.99 

16.22 

18  33  18.3 

10. 1 

10.368 

38.41 

12  51.31 

16  16.32 

I    8.86 

20  24  22.79  1 

28 

20  41  22.42 

24.68 

18  17  46.4 

37.9 

10.335 

39.25 

13    3.18 

16  16.18 

I    8.75 

20  28  19.34 

29 

20  45  30.05 

32.34 

18      I  54.7 

46.0 

10.302 

40.07 

13  14.24 

16  16.04 

I    8.63 

20  32  15.90 

30 

20  49  36.88 

39.18 

17  45  43-7 

34.6 

10.268 

40.86 

1324.50 

16  15.91 

I    8.51 

20  36  12.46 

31 

20  53  42.90 

45.21 

-17  29  13.7 

4.2 

10.234 

+  41.65 

+  13  33.96 

16  15.77 

I    8.39 

20  40    9.01 

Feb.     I 

20  57  48.11 

50.44 

17  12  25.1 

15.3 

10.200 

42.41 

1342.62 

16  15.62 

I    8.28 

2044    5.57 

2 

21    I  52.51 

54.87 

16  55  18.2 

8.2 

10.167 

43.16 

1350.48 

16  15.47 

I    8.16 

2048    2.12 

3 

21    5  56.12 

58.49 

16  37  53.4 

43.1 

10.134 

43.90 

1357.53 

16  15.31 

I    8.04 

20  51  58.68 

4 

21    958.93 

61.30 

16  20  11.2 

0.7 

10.  lOI 

44.61 

14    3.78 

16  15.15 

I    7-93 

20  55  55.24 

5 

21  14    0.94 

3-32 

-16    2  12.0 

1.3 

10.067 

+  45.32 

+  14    9.22 

16  14.98 

I    7-81 

20  59  51.79 

6 

21  18    2.16 

4-54 

15  43  56.1 

45-3 

10.034 

46.01 

14  13.87 

16  14.81 

I    7.70 

21    348.35 

7 

21  22    2.58 

4.97 

15  25  24.0 

12.9 

10.001 

46.67 

14  17.73 

16  14.64 

I    7.58 

21    7  44.90  1 

8 

21  26    2.20 

4.60 

15    6  36.1 

24.8 

9.968 

47.32 

14  20.79 

16  14.47 

I    7.47 

21  II  41.46 

9 

21  30    1.03 

3.42 

14  47  33.0 

21.5 

9.935 

47.94 

14  23.06 

16  14.29 

I    7-36 

21  15  38.01 

10 

21  33  59-08 

61.46 

-14  28  15.0 

3-3 

9.902 

+  48.56 

+  14  24.54 

16  14.II 

I    7.25 

21  19  34-57 

II 

21  3756.34 

58.72 

14    842.4 

30.6 

9.870 

49.16 

14  25.23 

16  13.93 

I    7.14 

21  23  31.13 

12 

21  41  52.82 

55.19 

13  48  55.7 

43.8 

9.837 

49.73 

1425.14 

16  13.75 

I    7.04 

21  27  27.68 

13 

21  45  48.52 

50.88 

13  28  55.4 

43.3 

9.805 

50.29 

14  24.28 

16  13.56 

I    6.93 

21  31  24.24 

14 

21  49  43.45 

45.80 

13    8  42.0 

29.7 

9.773 

50.83 

14  22.65 

16  13.37 

I    6.82 

21  35  2a  79 

15 

21  53  37.62 

39.96 

-1248  15.9 

3.6 

9.741 

+  51.34 

+  14  20.26 

16  13.18 

I    6.72 

21  39  17.35 

N< 

)TE.— For  mean 

time  in 

(erval  of  semic 

iameter 

passing 

meridia 

n.  subtract  0- 

».i9  from  th 

e  sidereal 

interval. 
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1 
1 

FOR  WASHINGTON  MEAN  AND 

APPARl 

:nt  nc 

Semi- 
diameter 

at 
Apparent 

Noon. 

)ON. 

Date. 

Apparent  RiKht 
Ascension. 

Apparer 
Declinati 

It 
on. 

App. 
Noon. 

Hourly 
Motion. 

RiKht      Decli- 
Ascen.  j  nation. 

1 

Equation 
of  Time 

for 

Apparent 

Noon. 

Sidereal 
Time  of 
Semid. 
Passing 
Meridiaa 

Sidereal 
Time 

of 
Mean 
Noon. 

1 

Mean  Noon. 

App. 
Noon, 

Mean  Noon. 

h    m     s 

s 

e         r        n 

" 

.    1     " 

m     s 

•       " 

m     s 

h    m     8 

Feb.   15 

21  53  37.62 

39.96 

-1248  16-9 

3.6 

9.741 

+  51.34 

+  14  20.26 

16  13.18 

I     6.72 

21  39  17.35 

le 

21  57  31.04 

33.37 

12  27  37.6 

25.2 

9.710 

51.84 

1417.12 

16  12.99 

I     6.62 

21  43  13.90 

17 

22      I  23.72 

26.03 

12    647.3 

34.8 

9.680 

52-33 

14  13.24 

16  12.79 

I     6.52 

21  47  10.46 

iS 

22      5  15.67 

17.96 

II  4545.5 

33-0 

9.650 

52.81 

14    8.64 

16  12.59 

I     6.42 

21  51      7.01 

19 

22     9     6.91          9.17 

1 

11  2432.7 

20.2 

9.6ai  1      53.a6 

14    3-33 

16  12.39 

I     6.32 

21  55    3.57 

1 

20 

22   12  57.47 

59.69 

-II    269.3 

56.8 

9.59a 

+  53.69 

+  13  57.32 

16  12.18 

I     6.22 

1 
21  59     0.12  j 

21 

22  16  47.35 

49.55 

1041  35.7 

23.2 

9.564 

54." 

13  50.63 

16  11.96 

I      6.12 

22     2  56.67 

22 

22  20  36.56 

38.75 

xo  19  52.3 

39.8 

9.537 

54.51 

1343.29 

16  11.74 

I      6.02 

22     653.23 

23 

22  24  25.14  1     27.30 

9  57  59.5 

47.0 

9-5" 

54.89 

13  35.31 

16  11.52 

I      5.93 

22  10  49.78 

24 

22  28  13.10       15.23 

9  35  57.6 

45.2 

9.487  ,      55.a6 

13  26.71 

16  11.29 

I      5.84 

22  1446.34 

25 

22  32     0.46          2.56 

-   9  13  47.1 

34.7 

9.462  :  4-  55.6a 

+  13  17.51 

16  H.06 

I      5.75 

22  18  42.89 

26 

223547.25'     49.32 

8  51  28.3 

16.0 

9.438        55.95 

13    7.74 

16  10.83 

I      5.67 

22  22  39.45 

27 

22  39  33.48  1    35-51 

8  28  61.6 

49.4 

9.415        56.37 

12  57.41 

16  10.59 

I      5.59 

22  26  36.00 

28 

22  43  19.16       21.15 

8    627.4 

15.2 

9.39a  ,      56.58 

12  46.54 

16  10.35 

I      5.52 

22  30  32.55 

Mar.    I 

22  47     4.32          6.28 

74346.1 

34.0 

9.370  i      56.86 

1235.15 

16  IO.II 

I      5.44 

22  34  29.11 

2 

22  50  48.98       50.90 

-    7  20  58.0 

46.1 

9.350    +57.14 

+  1223.25 

i6    9.86 

I      5.36 

22  38  25.66 

3 

22  54  33.15      35-05 

6  57  63.4 

51-7 

9.331  '      57.39 

12  10.87 

16    9.61 

I      5.28 

22  42  22.21 

4 

22  58  16.87        18.73 

6  34  62.9 

51.3 

9.312  !      57.64 

II  58.02 

16    9-35 

I      5.21 

22  46  18.77 

5 

23     2     0.15  1        1.97 

6  II  56.9 

45.4 

9.294  .      57.87 

II  44.73 

16    9.10 

I      5.14 

22  50  15.32 

6 

23    5  43-00  1    44.79 

5  48  45.6 

34.4 

9.277  i      58.07 

II  31.03 

16    8.84 

I      5.08 

22  54  11.87 

7 

23     925.44       27.19 

-    5  25  29.3 

18.4 

9.260    4-  58.27 

4- 1 1  16.93 

16    8.78 

I      5.03 

2258     8.43 

8 

23  13    7-49  1     9.20 

5    168.6 

57.9 

9.a45        58.45 

II  2.44 

i6    8.32 

I      4.97 

23     2     4.98 

9 

231649.18     50.84 

4  38  44-0 

33.4 

9.229        58.60 

1047.57 

16    8.05 

I     4.91 

23    6    1.54 

lO 

23  20  30.51      32.13 

4  15  15-7 

5-3 

9.ai5        58.7^ 

10  32.33 

16    7.79 

I     4.86 

23     958.09 

II 

232411.50      13.08 

3  51  44.1 

33.9 

9.201  i      58.88 

10  16.76 

16    7.54 

I      4.81 

23  13  54.64 

12 

23  27  52.16  1    53.70 

-    32769.7 

59-8 

9.188    4-58.98 

4-  10    0.88 

16    7.28 

I      4.77 

23  17  51.20 

13 

23  31  32.52  :    34-00 

3    432.8 

23.2 

9.175         59.07 

944.69 

16    7.02 

I      4.73 

23  21  47-75 

14 

23  35  12.58      14.02 

2  40  53.9 

44.6 

9.164         59.16 

928.19 

16    6.76 

I      4.69 

23  25  44.30 

15 

23  38  52.36  ,   53.76 

2  17  13-4 

4.4 

9.153         59.a» 

911.41 

16    6.50 

I      4.65 

23  29  40.86 

i6 

23  42  31.87  j   33-23 

I  53  31-8 

23.0 

9.14a        59. a6 

8  54.38 

16    6.24 

I      4.61 

23  33  37.41 

17 

23  46  II. 14      12.46 

-    I  29  49.3 

40.7 

9.13a    +59.a9 

+    837.10 

16    5.97 

I      4.58 

23  37  33.96 

i8 

23  49  50.20      51.47 

I     566.4 

58.2 

9.  "3        59.  a9 

8  19.61 

16    5.71 

I    4-55 

23  41  30.52 

19 

23  53  29.07  1    30.30 

042  23.4 

15.6 

9. 1 15        59.29 

8    1.93 

16    5.45 

I    4-53 

23  45  27.07 

20 

2357    7.76        8.94 

-    0  18  40.6 

33-1 

9.109        59.27 

744.06 

16    5.18 

I    4-51 

23  49  23.62 

21 

0    0  46.29     47.42 

+    0    5    1.4 

8.8 

9.103  ^      59.23 

7  26.04 

16    4.91 

I    4.49 

23  53  20.17 

22 

0    4  24.70      25.78 

+    0  28  42.4 

49.5 

9.098    -h  59.18 

+    7    7*89 

16    4.64 

I    4.4S 

23  57  J6.73 

23 

0    8    3.00       4.04 

0  52  22.1 

28.8 

9.094         59.12 

6  49.64 

16    4.37 

I    4.47 

0    I  13.28 

24 

0  II  41.21     42.20 

I  16    0.3 

6.6 

9.091         59.05 

631.30 

16    4.10 

I    4-46 

0    5    9-83 

25 

0  15  19.36     20.31 

I  39  36.4 

42.5 

9.090        58.95 

6  12.90 

16    3.82 

I    4.45 

0    9    6.39 

26 

0  18  57.47     58-36 

2    3  10.2 

i6.o 

9.089        58.85 

5  54.46 

16    3-54 

I    4.44 

0  13    2.94 

27 

0  22  35.55     36.40 

+    2  26  41.3 

46.9 

9.088     +5«.73 

+    5  36.01 

16    3.26 

I    4.44 

0  16  59.49 

28 

0  26  13.64      14.46 

2  50    9.4 

M-7 

9.088         58.60 

5  17.57 

16    2.99 

I    4.44 

0  20  56.05 

29 

0  29  51.77     52.55 

3  13  34.2 

39.1 

9.090         58.46 

459-15 

16    2.71 

I    4.44 

0  24  52.60 

30 

0  33  29.96     30.68 

3  36  55.3 

59-8 

9.093         58.30 

4  40.77 

16    2.43 

I    4.45 

0  28  49.15 

31 

0  37    8.22  1     8.89 

4    0  12.4 

16.5 

9,096         58.12 

4  22.48 

16    2.14 

I     4.46 

0  32  45.71 

Apr.     I 

0  40  46.58     47.20 

+    42325.1 

29.0 

9.101     +57.93 

+    4    4-28 

16     1.86 

I    4.47 

0  36  42.26 

Note. — For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  0^.18  from  the  sidereal  intervaL 
191 0 26  [EP^  ^o] 
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FOR  WASHINGTON  MEAN  AND 

APPARENT  NOON. 

1 

Date. 

Apparent  Right 
Ascension. 

Mean  Noon.    :    ^PP; 

_l 

Apparent 
Declination. 

Ho 
Mol 

arly 
ion. 

Decli- 
nation. 

Equation 
or  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
'Apparent 

Noon. 

Sidereal 
Time  of 

Semid. 

Passing 
Meridian. 

ni       s 

Sidereal 
Time 

of 
Mean 
Noon. 

h    m       s 

Mean  Noon. 

Noon. 

Right 
Ascen. 

h  m      s 

s 

0             t                M 

" 

s       ' 

m      s 

Apr.     I 

0  40  46.58 

47.20 

4-    42325.1 

29.0 

9. 10 1 

+  57.93 

+  4    4-28 

16     1.86 

I     4.47 

0  36  42.26 

2 

04425.05 

25.63 

4  46  33.3 

37.0 

9.106 

57.73 

3  46.20 

16     1.58 

I     4.48 

0  40  38.81 

3 

048     3.66 

4.20 

5   936.5 

39.8 

9.112 

57.52 

3  28.26 

16     1.30 

I     4.50 

044  35-37 

4 

0  51  42.42 

42.92 

5  32  64-4 

37.3 

9.119 

57-29 

3  10.48 

16     1.02 

I     4.53 

0  48  31.92 

5 

05521.36 

21.81 

5  55  26.5 

29.2 

9.127 

57.04 

2  52.87 

16     0.74 

I     4.56 

0  52  28.47 

6 

059    0.49 

0.89 

+    6  18  12.5 

15.0 

9.135 

+  56.78 

+  2  35.45 

16     0.45 

I     4.59 

0  56  25.03 

7 

I     2  39.83 

40.19 

640  52.2 

54.5 

9.144        56.51 

2  18.24 

16    0.17 

1     4.62 

I     0  21.58 

8 

I     6  19.39 

19.71 

7    325.2 

27.2 

9.»53 

56.23 

2     1.25 

15  59.89 

I     4.65 

1     4  18.14 

9 

I     9  59.19 

59.46 

7  25  51. 1 

52.8 

9.163 

55.93 

I  44.49 

15  59-62 

I     4-69 

I    8  14.69 

lO 

I  13  39.24 

39.46 

748    9.5 

10.8 

9.174  ]       55.60 

I  27.98 

15  59.35 

I     4.72 

I  12  11.24 

II 

I  17  19.54 

19.73 

-h     8  10  19.9 

21.0 

9.185  1  -!-  55.27 

+  1  11.73 

15  59.08 

1     4.76 

I  16    7.80  1 

12 

I   21      0.12 

0.27 

832  22.1 

23.0 

9.196 

54.92 

0  55.76 

15  58.81 

1     4.80 

1  20    4.35  1 

13 

I  24  40.98 

41.09 

8  54  15.7 

16.3 

9.208 

54.55 

0  40.08 

15  58.55 

I     4.85 

I  24    0.90 

14 

I  28  22.14 

22.21 

916    0.3 

0.6 

9.222 

54.16 

0  24.70 

1558.28 

I     4.89 

I  27  57.46 

15 

I  32    3-62 

3.65 

93735.5 

35.6 

9.235        53.76 

4-  0    9.62 

1558.02 

I     4.94 

I  31  54.01 

i6 

I  35  45.43 

45.42 

+    959    I.O 

0.9 

9.249    +53.35 

-0     5.13 

15  57.76 

I     4.99 

1  35  50.57  I 

17 

I  39  27.58 

27.53 

10  20  16.5 

16.2 

9.263        52.93 

0  19.53 

15  57.50 

I     5.05 

I  3947.12 

i8 

I  43  10.09 

10.01 

1041  21.7 

21.3 

9.279        52.50 

0  33.58 

15  57.24 

I     5.II 

I  43  43.68 

19 

I  46  52.98 

52.87 

II    2  16.3 

15.7 

9.295        52.05 

0  47.25 

15  56.98 

I     5.17 

I  47  40.23 : 

20 

I  50  36.26 

36.11 

1 1  22  59.9 

59.1 

9.312        5i.5» 

I     0.52 

15  56.72 

I     5.23 

1  51  36.78 

21 

I  54  19.94 

19.76 

+  11  43  32.2 

31.1 

9.329  '  + 51.10 

-  1   13.38 

15  56.47 

I     5.29 

1  55  33.34 

22 

I  58    4.05 

3.84 

12    3  52;8 

51.5 

9-347  1      50.61 

I  25.82 

15  56.22 

1     5.35 

I  59  29.89 

23 

2    I  48.60 

48.35 

1224    i!4 

0.1 

9.366        50.10 

I  37.82 

15  55.97 

I     5-42 

2    326.45 

24 

2    5  33.60 

33-32 

12  43  57.9 

56.4 

9.385         49-59 

I  49.37 

15  55.72 

I     5.49 

2    7  23.00 

25 

2    9  19.07 

18.76 

13    341.9 

2^0.2 

9.4<H  j      49.06 

2     0.46 

15  55-47 

I     5.56 

211  19.56 

26 

2  13    5.02 

4.68 

+  13  23  12.9 

II. I 

9.425 

+  48.51 

-  2  11.06 

15  55.21 

1     5.63 

2  15  16. 1 1 

27 

2  1651.47 

51. II 

1342  30.8 

29.0 

9.446 

47.96 

2  21.16 

15  54.96 

I     5.70 

2 19 12.67  i 

28 

2  20  38.44 

38.05 

14    1  35.3 

33.4 

9-468 

47.40 

2  30.76 

15  54.71 

1     5.77 

2  23     9.22   i 

29 

2  24  25.92 

25.50 

14  20  26.1 

24.1 

9.490        46.82 

2  39.83 

15  54-46 

1     5.84 

2  27      5.78 

30 

2  28  13.93 

13.49 

1439    2.8 

0.7 

9.512  I      46.22 

2  48.37 

15  54.21 

I     5.92 

2   11      2.33 

May     I 

2  32     2.48 

2.02 

+  14  57  25.1 

22.9 

9.535    -H  45.62 

-  2  56.38 

15  53.97 

1     6.00 

2  34  58.«9 

2 

2  35  51-59 

51. II 

151532.8 

30.5 

9.558        45.01 

3    3.83 

15  53-72 

I     6.07 

2  38  55-44 

3 

2  39  41.27 

40.77 

15  33  25.4 

23.1 

9.582        44.38 

3  10.71 

15  53-48 

I     6.15 

2  42  52.00 

4 

v>  2  43  31-51 

31.00 

15  51    2.8 

0.5 

9.605 

43.74 

3  17.02 

15  53.24 

I     6.23 

2  46  48.56 

5 

2  47  22.32 

21.79 

i6    824.6 

22.3 

9.629 

43.08 

3  22.77 

15  53-01 

1     6.31 

2  5045.11 

6 

2  51  13.71 

13.16 

+ 16  25  30.4 

28.1 

9.653 

4-  42.40 

-  3  27.94 

15  52.78 

1     6.39 

2  5441-67  ' 

1              7 

2  55    5.67 

5.1 1 

1642  19.9 

17-5 

9.677 

41.71 

3  32.53 

15  52.55 

I     6.47 

2  58  38.22  1 

'             8 

2  58  58.21 

57.63 

16  58  52.8 

50.4 

9.701 

41.01 

3  36.55 

15  52.33 

I     6.55 

3    2  34.78 

1              9 

3    2  51.32 

50.73 

17  15    8.8 

6.4 

9.725 

40.30 

3  39.99 

1552.11 

1     6.63 

3    631.33  1 

10 

3    645.00 

44.41 

1731    7-4 

5.0 

9.749 

39. 5« 

3  42.86 

15  51.89 

I     6.7X 

3  10  27.89 

II 

3  1039.25 

38.66 

-»■  17  46  4S.4 

46.0 

9.772 

+  38.83 

-345.17 

15  51.68 

I     6.79 

3  14  24.45 

i         " 

3  14  34.07 

33.47 

18    2  II. 5 

9.1 

9.796 

38.08 

3  46.92 

1551,48 

1    6.88 

3  18  21.00 

1         13 

3  18  29.45 

28.84 

18  17  16.4 

14.1 

9.819 

37.32 

3  4«.ii 

15  51.28 

I    6.97 

3  22  17.56 

1         14 

3  22  25.38 

24.76 

18  32    2.8 

0.5 

9.842 

3<'J.55 

3  48.74 

15  51-08 

I    7.06 

3  26  14.11 

1            ^5 

32621.86 

21.24 

18  46  30.3 

28.0 

9.865 

35.75 

3  48.81 

15  50.88 

I    7.14 

3  30  10.67 

1            ^6 

3  30  18.89 

18.27 

+  19    038.7 

36.5 

9.888 

+  34.94 

-348.33 

15  50.69 

I    7.22 

3  34    7.23 

1            ^7 

3  34  16.47 

15.85 

+  19  14  27.8 

25.7 

9,9x1 

+  34-13 

-347-31 

15  50.50 

I    7.30 

338    3-78 

Note.— For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  os.i8  from  the  sidereal  interval. 
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FOR  WASHINGTON  MEAN  AND 

APPARl 

Eauation 

of  Time 

for 

sNT  N( 

Semi- 
diameter 

30N. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Sidereal 
Time  of 
Semid. 

Sidereal 

Time 

of 

at 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

N  oon. 

Right 
Ascen. 

Decli- 
nation. 

Apparent 
Noon. 

^^^ir 

Passing 
Meridian. 

Mean 
Noon. 

h    ni     s 

s 

0     .      " 

" 

s 

" 

ni      s 

in      s 

h    m      s 

:May  17 

3  34  16.47 

15,85 

+  19  14  27.8 

25.7 

9.911 

+  34.13 

-347.31 

15  50.50 

I     7.30 

338     3.78 

18 

3  38  14.59 

13.98 

192757.3 

55.2 

9.934 

33.30 

3  45.75 

15  50.32 

I     7.38 

342    0.34 

19 

342  13.26 

12.65 

19  41     6.9 

4.9 

9.956 

32.47 

3  43.64 

1550.14 

I     7.46 

3  45  56.90 

20 

3  46  12.48 

11.87 

19  53  56.4 

54.5 

9.979 

31.63 

340.99 

1549.96 

I     7.54 

3  49  53.46 

21 

3  50  12.23 

11.63 

20    625.5 

23.7 

10.001 

30.78 

3  37.80 

15  49.78 

I     7.62 

3  53  50.01 

22 

3  54  "-51 

II.91 

+  20  18  34.0 

32.2 

10.023 

+  29.93 

-  3  34.08 

1549.60 

1     7.70 

3  57  46.57 

23 

3  58  13.31 

12.72 

20  3021.6 

19.9 

X0.CH5 

29.04 

3  29.84 

15  49.42 

I     7.77 

4    I  43.13 

24 

4    2  14.63 

14.06 

2041  48.2 

46.6 

10.067 

28.16 

3  25.07 

15  49.25 

I     7.83 

4    5  39.68 

25 

4    6  16.47 

15.92 

205253.5 

52.1 

10.088 

27.27 

3  19.78 

15  49.08 

I     7.90 

4    936.24 

26 

4  10  18.82 

18.28 

21    3*37.4 

36.1 

10.108 

a6.37 

3  1399 

15  48.91 

1     7.97 

4  13  32.80 

27 

4  14  21.66 

21.13 

+  21  13  59.6 

58.3 

10.128 

+  25.46 

-3    7.71 

1548.75 

I     8.04 

4  17  29.36 

28 

4  18  24.98 

24.47 

21  23  59.8 

58.6 

10.149 

24.53 

3    0.94 

15  48..  60 

1     8.11 

4  21  25.91 

29 

4  22  28.79 

28.30 

21  33  37.9 

36.8 

10.169 

23.61 

253.69 

15  48.45 

I    8.17 

4  25  22.47 

30 

4  26  33.08 

32.61 

214253.7 

52.7 

10.188 

22.68 

2  45.96 

15  48.29 

I    8.23 

4  29  19.03 

31 

4  30  37.83 

37.39 

21  51  47.0 

46.1 

10.207 

21.74 

2  37.78 

1548.14 

I    8.29 

4  33  15.59 

June     I 

4  34  43.01 

42.60 

+  22    017.6 

16.7 

10.225 

+  20.79 

-229.15 

15  47.99 

I     8.35 

4  37  12.15 

2 

4  38  48.62 

48.23 

22    8  25.3 

24.5 

10.243 

19.83 

2  20.09 

15  47.84 

I     8.41 

441    8.70 

3 

4  42  54.65 

54.28 

22  16    9.9 

9.3 

10.260 

18.86 

2  io.6i 

15  47.70 

I     8.47 

4  45    5.26 

4 

4  47    I.07 

0.73 

22  23  31.2 

30.7 

10.275 

17.89 

2     0.74 

1547.56 

I     8.52 

4  49    1.82 

5 

4  51    7-87 

7.56 

22  30  29.0 

28.6 

10.290 

16.91 

I  50.51 

15  47.43 

I     8.57 

4  52  58.38 

6 

4  55  15.01 

14.73 

+  2237    3.2 

2.9 

10.304 

+  15.93 

- 1 39.93 

1547.31 

I     8.61 

4  56  54-94 

7 

4  59  22.47 

22.23 

22  43  13.8 

13-5 

10.317 

14.94 

I  29.02 

15  47.20 

I    8.66 

5    051.49 

8 

5    330.24 

30.03 

2249    0.5 

0.2 

10.329 

13.93 

I  17.80 

15  47.09 

I     8.70 

5    448.05 

9 

5    738.28 

38.10 

225423.1 

22.8 

10.340 

12.92 

I    6.31 

15  46.98 

I     8.74 

5    844.60 

10 

5  II  46.57 

46.42 

22  59  21.4 

21. 1 

10.351 

11.91 

0  54.58 

15  46.88 

1     8.77 

5  12  41.16 

II 

5  15  55.09 

54.97 

+  23    355.4 

.55.0 

10.359 

+  10.90 

-042.63 

15  46.78 

I    8.80 

5  16  37.72 

12 

5  20    3.81 

3.73 

23    8    5.0 

4.8 

10.367 

9.88 

0  30.48 

15  46.70 

I    8.83 

5  20  34.28 

13 

5  24  12.71 

12.66 

23  II  50.2 

50.1 

10.374 

8.86 

0  18.15 

15  46.60 

I     8.86 

5  24  30.84 

M 

5  28  21.76 

21.74 

23  15  10.8 

10.8 

10.379 

7.83 

-0  5.67 

15  46.52 

I    8.88 

5  28  27.40 

15 

5  32  30.92 

30.94 

23  18    6.7 

6.7 

10.384 

6.80 

4-  0    6.94 

15  46.44 

I    8.89 

5  32  23.96 

1(5 

5  3640.19 

40.24 

+  23  20  38.0 

38.0 

10.388 

+   5.78 

4-  0  19.67 

15  46.36 

I    8.91 

5  36  20.52 

17 

5  40  49-54 

49.63 

23  22  44.6 

44.6 

10.391 

4.75 

0  32.48 

15  46.29 

I    8.92 

5  40  17.07 

18 

5  44  58.97 

59.10 

232426.4 

26.4 

10.393 

3.72 

0  45.36 

1546.23 

I     8.93 

5  44  13.63 

19 

5  49    8.45 

8.62 

232543.3 

43.3 

10.395 

2.69 

0  58.28 

1546.17 

1     8.94 

5  48  10.19 

20 

5  53  17.95 

i8.i6 

232635.4 

35-4 

10.396 

1.65 

I  11.22 

15  46.11 

I    8.94 

5  52    6.75 

•     21 

5  57  27.46 

27.70 

+  2327    2.9 

2.9 

10.396 

+   0.62 

-H  I  24.16 

15  46.06 

I    8.95 

556    i'ii 

22 

6    I  36.95 

37.23 

2327    5.7 

5.7 

10.395 

-   0.41 

I  37.09 

15  46.01 

I     8.95 

5  59  59.86 

23 

6    546.39 

46.71 

232643.6 

43.6 

10.392 

1.44 

I  49.98 

15  45.96 

I    8.94 

6    3  56.42 

24 

6    9  55-77 

56.13 

23  25  56.7 

56.7 

10.389 

2.47 

2     2.81 

15  45.91 

I     8.93 

6    7  52.98 

i          25 

6  14    5.08 

5.47 

232445.1 

45.0 

10.386 

3.50 

2   15.56 

15  45.87 

I     8.92 

611  49.54 

1            .6 

6  18  14.29 

14.72 

-1-2323    8.8 

8.7 

10.381 

-    ».53 

+  2  28.21 

15  45.83 

I    8.90 

6  15  46.10 

i            ="7 

622  23.38 

23.84 

2321    7.9 

7-7 

10.376 

5.56 

2  40.75 

15  45-79 

I    8.88 

6  19  42.65 

!      28 

626  32.33 

32.83 

23  18  42.4 

42.1 

10.370 

6.58 

253.16 

1545.75 

I     H.85 

6  23  39.21 

29 

6  30  41.14 

41.68 

231552.4 

52.0 

10.364 

7.61 

3    5.41 

15  45.72 

I    8.82 

6  27  35.77 

;       3° 

6  34  49.77 

50.35 

23  12  38.0 

37-5 

10.356          8.62 

3  17.49 

15  45.70 

I     8.79 

6  31  32.33 

July     I 

6  38  58.20 

58.81 

4-23    859.2 

58.6 

10.347    -   9.63 

+  329.37 

1545.69 

I     8.75 

6  35  28.88 

Note.— For  mean  time  interval  of  semidiameter  passing  meridian, 
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SOLAR  EPHEMERIS,  1910. 


' 

FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

1 

Date. 

! 

1 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 

of  Time 

for 

Semi- 
diameter 

Sidereal 
Time  of 

Semid. 

Passing 
Meridian. 

Sidereal 
Time 

of        ; 

Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon 

Right 
Ascen. 

Decli- 
nation. 

, 

h    ni      s 

s 

a        r          n 

" 

s 

"~ 

m      s 

;    M 

m     s 

h   m      s 

July     I 

6  38  58.20 

58.81 

+23    8  59.2 

58.6 

10.347 

-  9.63 

+  329.37 

15  45.69 

I     8.75 

6  35  28.88 

2 

643    6.42 

7.06 

23    4  56.0 

55-4 

10.337 

10.64 

3  41.02 

15  45.67 

I     8.71 

6  39  25.44 

3 

6  47  14.39 

15.06 

23    0  28.6 

27.9 

10.326 

11.65 

3  52.42 

15  45.66 

I    8.68 

6  43  22.00 

4 

6  51  22.08      22.78 

22  55  37.0 

36.2 

10.314 

12.65 

4    3-55 

15  45.65 

I    8.64 

647  18.56 

5 

65529.46      30.19 

22  50  21.5 

20.5 

10.301 

13.65 

4  14.38 

15  45.65 

I    8.60 

65115.12 

6 

6  59  36.53  '    37.29 

+22  44  42.1 

40.9 

10.287 

-14.64 

+  4  24.90 

1545.66 

I    8.56 

655  11.68 

7 

7    3  43-26  1   44.05 

22  38  38.9 

37.6 

10.273 

15.63 

435.08 

1545.67 

I    8.51 

659    8.24 

8 

7    7  49.62      50.43 

22  32  12. 1 

10.8 

T0.357 

16.61 

4  44.88 

15  45.69 

I    8.46 

7    3    4.79 

9 

7  11  55.58  1    56.42 

22  25  21.9 

20.5 

10.240 

17.58 

4  54-29 

1545.72 

I    8.40 

7    7    1.35 

lo 

7  16    1.13        1.99 

22  18    8.5 

6.9 

10.  222 

18.55 

5    3.28 

1545.75 

1    8.34 

7  10  57.91  ■ 

II 

720    6.24  '     7.13 

+22  10  32.0 

30.3 

10.203 

-19.51 

+  511.83 

15  45.79 

I    8.28 

7  14  54.47 

1             ^^ 

7  24  10.90  1    11.82 

22    2  32.7 

30.8 

10.184 

20.45 

5  19.93 

1545.83 

I    8.22 

7  1851.02 

13 

7  28  15.10      16.03 

21  54  1Q.6 

8.6 

10.165 

21.39 

5  27.56 

15  45.87 

I    8.16 

7  22  47.58 

!             14 

7  32  18.80      19.75 

21  45  26.0 

23.9 

XO.I44 

22.33 

5  34.70 

15  45.92 

I    8.09 

72644.14 

15 

7  36  22.00  1   22.97 

21  36  19. 1 

16.9 

10.122 

23.25 

541.34 

15  45.97 

I    8.02 

7  30  40.70  1 

i6 

7  40  24.69  I   25.67 

+21  26  50.1 

47.8 

10.101 

—24.16 

+  5  47.47 

15  46.03 

I    7-95 

7  34  37.26 

17 

7  44  26.86      27.85 

21  16  59.3 

56.8 

10.079 

25.06 

5  53.08 

15  46.09 

I    7.88 

73833.81 

l8 

7  48  28.50      29.50 

21    6  46.9 

44.2 

10.057 

2596 

558.16 

1546.15 

I    7.81 

74230.37  1 

19 

7  52  29.59     30.60 

20  56  13.0 

10.2 

10.034 

26.85 

6    2.69 

15  46.22 

1    7.74 

7  46  26.93 

20 

756  30.13  1   31.15 

20  45  18. 1 

15.2 

ZO.OII 

27.73 

6    6.67 

15  46.30 

I    7-65 

7  50  23.49 

21 

8    0  30.11  ''   31.14 

+20  33  62.3 

59.3 

9.987 

-28.60 

4-  6  10.09 

1546.38 

I    7-57 

7  54  20.05 

1                22 

8    4  29.53  1    30.57 

20  22  25.7 

22.6 

9.964 

29.45 

6  12.95 

15  46.46 

I    7.49 

7  58  16.60 

1                 23 

8    8  28.38  '    29.43 

2G   10  28.5 

25.3 

9.940 

30.30 

6  15.24 

15  46.54 

I    7.41 

8    213.16  j 

24 

8  12  26.67  !    27.71 

19  58   II. 2 

7.9 

9.9x7 

31.14 

6  16.97 

15  46.62 

I    7.32 

8    6    9.72  ' 

1               25 

8  16  24.38      25.42 

19  45  34.0 

30.6 

9.893 

31.97 

6  18.13 

15  46.71 

I    7.24 

8  10    6.27 

1 

1      '^ 

8  20  21.52     .22.56 

+  1932  37.1 

33-5 

9.869 

-32.79 

+  6  18.72 

1546.80 

I    7.16 

8  14    2.83 

1               27 

8  24  18.09 

19.12 

19  19  20.6 

17.0 

9.845 

33.59 

6  1S.73 

15  46.90 

I    7.08 

8  17  59.39 

28 

8  28  14.07 

15.II 

19      544.9 

41.2 

9.821 

34.39 

6  18.15 

1547.00 

I    6.99 

8  21  55.94 

I        ^^ 

832    9.48 

10.52 

18  51   50.2 

46.4 

9.797 

35.17 

6  16.99 

1547.10 

I    6.91 

82552.50 

1        30 

836    4.32 

5.35 

18  37  36.7 

32.8 

9.773 

35.94 

6  15.26 

15  47.20 

I    6.82 

8  29  49.06 

1      ^' 

8  39  58.57 

59.59 

4-1823      4.7 

0.9 

9-749 

-36.70 

4-6  12.95 

15  47.31 

I    6.73 

8  33  45.61 

1  Aug.     I 

8  43  52.23 

53.24 

18    8  14.7 

10.9 

9.724 

37.46 

6  10.05 

15  47-43 

I    6.64 

83742.17 

2 

84745.30 !  46.30 

1753    6.9 

3.0 

9.699        38.20 

6    6.56 

15  47-55 

I    6.55 

8  41  38.73  ' 

3 

8  51  37-77  1    38.76 

17  37  41.5 

37-5 

9-674  1      38.93 

6    2.48 

15  47.68 

I    6.46 

8  45  35-29  . 

4 

8  55  29.64      30.62 

17  21  58.7 

54.7 

9.649        39.64 

5  57.80 

15  47.81 

1    6.37 

8  49  31.84 

j              5 

8  59  20.91 

21.87 

4-17    5  58.9 

54-9 

9.624     -40.34 

-1-552.51 

15  47.95 

I    6.29 

85328.39 

'              6 

9    311.59 

12.52 

16  49  42.6 

38.6 

9.599  1      41.03 

5  46.62 

15  48.09 

I    6.20 

8  57  24.95 

7 

9    7    1.66 

2.57 

16  33    9.9 

5.9 

9.574        4».7i 

540.14 

15  48.23 

I    6.12 

9    121.51 

1             ^ 

9  10  51.13 

52.02 

16  16  21.2 

17.2 

9.549  j      42.36 

5  33.06 

1548.38 

r    6.03 

9    5  18.06 

9 

9  14  40.00      40.87 

1 

15  59  16.7 

12.8 

9.524  '      43.00 

5  25.37 

15  48.54 

1    5.95 

9    914.62 

i 

9  18  28.27  '    29.12 

+15  41  56.8 

53.0 

9.499  1  -43. 6  J 

+  5  17.08 

15  48.70 

I    5.86 

9  13  11.17 

'             II 

9  22  15.95  i    16.77 

15  24  22.0 

18.2 

9.474  1      44.26 

5    8.20 

1548.86 

I    5.78 

917    7.73 

12 

9  26    3.05        4.84 

15    6  32.4 

28.7 

9.450        44.87 

4  58.74 

1549.03 

I    5.70 

921    4.29 

13 

92949.57  1   50.32 

14  48  28.3 

24.7 

9.426        45-47 

4  48.70 

1549.21 

I    5.62 

925    0.84 

14 

9  33  35.52      36.24 

14  30  10. 1 

6.5 

9.403  '      46.05 

438.10 

1549.38 

1    5.54 

9  28  57.40 

15 

9  37  20.91      21.62 

4-14  II  38.2 

34.6 

9.3S0     —46.61 

+  4  26.94 

15  49.56 

I    5.46 

9  3a  53.95 

16 

1 

941     5.75        6.43 

+13  52  52.9 

49.4 

9-357      -47.17 

1 

+  4  15.23 

1549.74 

I    5.38 

9  36  50.51 

Note.— For  mean  time  interval  of  semidiam«ter  passing  meridian,  stibtract  os.iS  from  the  sidereal  interval. 
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Date. 

FOR  WAS 

Apparent  Right 
Ascension. 

Mean  Noon.   |    ^pp. 

5HINGTON  Ml 

Apparent 
Declination. 

SAN  AND 

Hourly 
Motion. 

Right      Decli- 
Ascen.    nation. 

APPARENT  NC 

Eauation          Senii- 
of  Time        diameter 

for                   at 

Apparent      Apparent 

Noon.            Noon. 

i 

)ON. 

Sidereal 
Time  of 
Semid. 
Passing 
Meridian. 

Sidereal 
Time 

of 
Mean 
Noon. 

1 

Mean  Noon. 

App. 
Noon. 

h   ni      s 

s 

0        .          n 

" 

. 

„ 

m       s 

.                 M 

m        s 

h    m      s        \ 

Aug.   l6 

941     5-75 

6.43 

+  13  52  52.9 

49.4 

9.357 

-47.17 

+    4  15.23 

15     49.74 

I     5.38 

93650.51 

17 

9  44  50.05 

50.70 

13  33  54-4 

51.0 

9.334 

47.71 

4    2.98 

15      49.93 

I     5.31 

94047.06  1 

18 

9  48  33-83 

34.44 

13  1443-0 

39.8 

9.312 

48.23 

3  50.20 

15      50.12 

I     5.24 

9  44  43-62 

19 

952  17.10 

17.67 

125519.1 

16.0 

9.298 

48.75 

3  36.91 

15      50.31 

I     5.17 

94840.17  1 

20 

9  55  59.87 

60.40 

12  35  42.9 

40.0 

9.27a 

49.26 

3  23.12 

15      50.50 

I     5.10 

9  52  36.73 

21 

95942.16 

42.65 

+  12  15  54.7 

52.0 

9.252 

-49.76 

+    3    8.85 

15      50.69 

I     5.03 

9  56  33.28 

22 

10    3  23.99 

24.44 

1 1  55  54.9 

52.4 

9.233 

50.23 

2  54-13 

15      50.88 

I     4-96 

10    0  29.84 

23 

10    7    5.38 

5.79 

II  3543.8 

41.5 

9.215 

50.70 

2  38.97 

15      51.08 

I     4.90 

10    426.39  1 

24 

10  10  46.33 

46.71 

II  15  21.6 

19.5 

9.197 

51.15 

2  23.38 

15      51.28 

I     4.83 

10    8  22.95 

25 

10  14  26.87 

27.21 

10  54  48.6 

46.6 

9.180 

51.60 

2    7.37 

15      51.48 

I    4-77 

10  12  19.50 

26 

10  18    7.02 

7.31 

+  1034    5.1 

3.4 

9.164 

-52.02 

+    I  50.96 

1551.68 

I    4.71 

10  16  16.05 

27 

10  21  46.79 

47.04 

10  13  11.5 

10. 1 

9.149 

52.44 

I  34.17 

15      51-89 

I    4.65 

10  20  I2.6l 

28 

10  25  26.19 

26.40 

952    8.0 

6.9 

9-134 

52.84 

I  17.02 

15      52.10 

I    4.59 

10  24    9.16  , 

29 

1029    5.25 

5.41 

9  30  54-9 

54.0 

9.120 

53.23 

0  59.53 

15      52.31 

I    4.54 

10  28    5.72  ' 

30 

10  32  43.97 

44.09 

9    932.6 

32.0 

9.106 

53.61 

0  41.70 

15      52.52 

I    4.49 

10  32    2.27 

31 

10  36  22.37 

22.44 

+    848    1.4 

I.O 

9.093 

-53.98 

+    023.55 

15      52.74 

I    4.44 

10  35  58.82 

«Sept.    I 

10  40    0.45 

0.47 

82621.7 

21.5 

9.080 

54.32 

+    0    5.08 

15      52.97 

I    4.39 

103955.38 

2 

10  43  38.23 

38.20 

8    4  33-7 

33.8 

9.066 

54.66 

-    013.69 

15      53.20 

I     4-34 

104351.93 

3 

10  47  15.73 

15.65 

7  42  37.9 

38.3 

9.057 

54.98 

0  32.75 

15      53.43 

I     4.30 

104748.49  1 

4 

10  50  52.96 

52.83 

7  20  34-5 

35.3 

9.046 

55.28 

0  52.07 

1553.66 

I    4.26 

10  51  45.04 

5 

10  54  29.93 

29.75 

+    65824.0 

25.1 

9.035 

-55.57 

-    I  11.64 

1553.90 

I    4.22 

10  5541.60  ' 

6 

10  58    6.65 

6.43 

636    6.7 

8.0 

9.025 

55.86 

I  31.45 

15      54.14 

I    4.19 

105938.15  1 

7 

II     143.15 

42.88 

61342.8 

44.4 

9.0:5 

56.13 

I  51.49 

15  54-39 

I    4.16 

II    3  34.70  \ 

8 

II    5  19.45 

19.13 

551  12.7 

14.7 

9.007 

56.37 

2  11.75 

15  54.64 

I    4.13 

II    7  31.26 

9 

II    855.55 

55.18 

5  28  36.9 

39.3 

9.000 

56.61 

2  32.21 

15  54.89 

I    4.10 

II  II  27.81 

lo 

II  12  31.48 

31.06 

^    5    555.7 

58.4 

8.994 

-56.83 

-    252.85 

15  55.14 

I    4.08 

11  1524.36 

i: 

II  16    7.25 

6.77 

4  43    9.4 

12.4 

8.988 

57.03 

3  13.64 

15  55.40 

I    4.07 

II  1920.92 

12 

II  19  42.88 

42.34 

4  20  18.4 

21.7 

8.983 

57.22 

3  34-55 

15  55.65 

I    4.05 

II  2317.47  , 

13 

II  23  18.39 

17.79 

3  57  22.9 

26.5 

8.978 

57.40 

3  55-58 

15  55.91 

I    4.04 

II  27  14.02  1 

14 

II  26  53.80 

53.15 

3  34  23.2 

27.2 

8.974 

57-57 

4  16.72 

15  56.17 

I    4.03 

II  31  10.58  1 

15 

II  30  29.13 

28.43 

+    311  19.8 

24.2 

8.971 

-57.72 

-    4  37.94 

15  56.43 

I    4.02 

"35    7-13 

16 

II  34    4-39 

3.65 

248  13.1 

17.8 

8.969 

57.85 

4  59.21 

15  56.69 

I     4.01 

II  39    3-68 

17 

ir  3739.62 

38.83 

2  25    3.2 

8.3 

8.968 

57.98 

5  20.51 

15  56.96 

I     4.01 

II  43    0.24 

18 

II  41  14.85 

14.01 

2    150.3 

55.8 

8.968 

58.08 

541.83 

15  57.23 

I     4.01 

II  46  56.79 

19 

II  44  50.10 

49.20 

I  38  34.9 

40.8 

8.969 

58.18 

6    3.14 

15  57.50 

I     4.01 

115053.34 

20 

II  48  25.38 

24.43 

+    I  15  17.5 

23.6 

8.972 

-58.27 

-    624.41 

15  57.76 

I    4-02 

115449.90 

21 

II  51  60.73 

59.72 

0  51  58.2 

64.6 

8.975 

58.35 

6  45.61 

15  58.02 

I    4.03 

115846.45 

22 

II  55  36.17 

35.10 

0  28  37.2 

44.0 

8.979 

58.41 

7    6.73 

15  58.29 

I    4.04 

12    2  43.00 

23 

II  5911.71 

10.59 

-1-05  14.8 

22.0 

8.984 

58.45 

7  27.74 

15  58.56 

I    4.05 

12    6  39.56 

24 

12    247.38 

46.20 

-018    8.6 

I.I 

8.989 

58.49 

7  48.62 

15  58.82 

I     4.07 

12  10  36.11 

25 

12    6  23.20 

21.97 

-     041  32.6 

24.8 

8.996 

-58.50 

-    8    9.34 

15  59.08 

I     4.10 

12  14  32.66  1 

26 

12    9  59.20 

57.93 

I    456.8 

48.7 

9.0CH 

58.51 

8  29.88 

15  59-34 

I     4.13 

12  18  29.22  1 

27 

12  13  35.41 

34.09 

I  28  21.0 

12.6 

9.013 

58.50 

8  50.23 

15  59-61 

I    4.16 

12  22  25.77 

28 

12  17  11.83 

10.46 

I  51  45.0 

36.2 

9.032 

58.48 

9  10.37 

15  59.88 

I     4.19 

12  2622.33  , 

29 

12  20  48.48 

47.06 

2  14  68.2 

59.0 

9.033 

58.44 

9  30.27 

16    0.15 

I      4-22 

12  30  18.88  ! 

30 

12  24  25.39 

23.91 

-    2  38  30.2 

20.7 

9.044 

-58.39 

-    9  49-92 

16    0.42 

,      I      4.26 

12  34 15.43 

Oct.      1 

12  28    2.57 

1.03 



-    3    I  50.7 

40.9 

9.055 

-58.32 

—  10    9.30 

16    0.70 

I      4.30 

12  38  11.98 

Note.— For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  o!».i8  from  the  sidereal  interval. 
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SOLAR  EPHEMERIS,  1910. 


FOR  WAi 

Apparent  Right 
Ascension. 

5HINGTON  M] 

Apparent 
Declination. 

BAN  AND 

Hourly 
Motion. 

APPARENT  N( 

Equation          Semi- 
ofTime     1   diameter 

)ON. 

Sidereal 
Time  of 

1 

Sidereal 
Time 

Date. 

for 

Bl 

Semid. 

of 



Mean  Noon. 

1 

App. 
Noon. 

s 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

s 

Decli- 
nation. 

ni      s             ' 

►arent 
oon. 

Passing 
Meridian. 

m      s 

Mean 
Noon. 

h    m      s 

h    m      s 

Oct.     I 

12  28     2.57 

1.03 

-    3    150.7 

40.9 

9.055 

-58.32 

-  10    9.30     ] 

6 

0.70 

I     4.30 

123811.98  , 

2 

12  31  40-03  ' 

38.44 

3  24  69.4 

59-4 

9.068 

58.23 

1028.39     ] 

[6 

0.97 

I     4.34 

12  42    8.54  • 

3 

12  35  17-78 

16.15 

3  48  25.9 

15.6 

9.080 

58.13 

1047.18     1 

[6 

1.24 

I     4.38 

12  46    5.09 

4 

12  38  55.85 

54.18 

411  39.8 

29.2 

9.093 

58.02 

II     5.65      J 

[6 

1.52 

I     4.43 

12  50    1.65  ', 

5 

12  42  34.26 

32.55 

4  34  50.7 

39.7 

9.108 

57.88 

II  23.78     ] 

[6 

1.80 

1     4.48 

125358.20  ' 

6 

12  46  13.03 

11.27 

-    45758.1 

46.8 

9.123 

-57.73 

-  II  41.56     ] 

[6 

2.07 

I     4.54 

125754.75  ' 

7 

124952.18 

50.36 

52061.7 

50.3 

9.139 

57.57 

II  58.97      1 

[6 

2.35 

I     4.60 

13     I  51.30  1 

8 

12  53  31.71 

29.84 

54361.3 

49.7 

9.156 

57.38 

12  16.00  ' 

[6 

2.63 

I     4.66 

13    5  47-86 

9 

12  57  11.65 

9.73 

6   656.3 

44.4 

9.173 

57.19 

12  32.62  ' 

[6 

2.92 

I     4.72 

13    944.41 

lO 

13     0  52.02 

50.05 

62946.3 

34.2 

9. 191 

56.98 

1248.81   ' 

[6 

3.20 

I     4.79 

131340.97 

IZ 

13     4  32.83 

30.82 

-    65231.1 

18.7 

9.210 

-56.74 

-13     4.55       J 

16 

3.48 

I     4.86 

131737.52 

Z2 

13    8  14.10 

12.05 

7  15  10.1 

57.6 

9.229 

56.49 

13  19.83  '    J 

[6 

3-77 

I    4-93 

13  21  34.07 

13 

13  II  55.85  , 

53-76 

73743.1 

30.4 

9.250 

56.23 

13  34.64  ' 

[6 

4.05 

I     5.01 

13  25  30.63 

14 

13  15  38-10 

35.97 

75969.8 

56.9 

9.272 

55.96 

1348.94       J 

6 

4.33 

I     5.09 

13  2927.18  ' 

15 

13  19  20.88 

18.71 

8  22  29.7 

16.7 

9.294 

55.67 

14    2.72  '  : 

[6 

4.61 

I     5.17 

13  33  23.74 

i6 

1323    4-20. 

1.99 

-    84442.3 

29.2 

9.317 

-  55.36 

-  14  15.96     : 

[6 

4-89 

I     5.25 

13  37  20.29 

17 

13  26  48.07 

45.82 

9    647.4 

34.2 

9.341 

55.04 

14  28.65     ] 

[6 

5.16 

I     5-33 

13  41  16.85 

i8 

133032.53, 

30.24 

9  28  44.6 

31.3 

9.365 

54.71 

14  40.76     ] 

16 

5.44 

I     5.42 

1345  13.40 

19 

13  34  17.60  1 

15.26 

9  50  33.6 

20.1 

9.391 

54.36 

1452.25     J 

[6 

5.71 

I    5.51 

1349    9.95 

20 

13  38    3.29 

0.91 

10  12  14.0 

0.4 

9.418 

53.99 

15    3.11  1 

[6 

5-98 

I    5.60 

1353    6.51  ' 

21 

13  41  49.62 

47-22 

-  10  33  45.4 

31.8 

9.445 

-  53.61 

-1513.33     ^ 

[6 

6.24 

I    5.69 

1357    3.06 

22 

13  45  36.63 

34.20 

lo  54  67.6 

54.0 

9.473 

53.22 

15  22.88     ] 

[6 

6.51 

I    5-79 

14    059.62 

23 

13  4924.32 

21.86 

II  16  20.2 

6.6 

9.502 

52.81 

1531.75 

6 

6.77 

I    5.89 

14    456.17 

24 

1353  12.71  ' 

10.22 

II  37  22.8 

9.2 

9.531 

52.39 

15  39.92  ' 

[6 

7-03 

I    5.99 

14    852.72 

25 

13  5661.82 

59-31 

II  58  14.9 

1.2 

9. 56* 

51.95 

1547.38     J 

[6 

7.28 

I    6.09 

141249.28 

26 

14    0  51.66  1 

49.13 

-  12  18  56.1 

42.3 

9.591 

-51.48 

-1554.10     J 

[6 

7.54 

I    6.20 

14  16  45.83  1 

27 

14    4  42.25 

39.69 

12  39  26.0 

12.3 

9.622 

51.00 

16    0.07     ] 

t6 

7.80 

I    6.30 

142042.38  1 

28 

14    8  33.59  : 

31.01 

125944.3 

30.8 

9.654 

50.51 

16    5.28 

[6 

8.05 

I    6.41 

14  24  38.94 

29 

14  12  25.70 

23.10 

13  19  50.5 

37.J 

9.687 

50.00 

16    9.73  1 

[6 

8.30 

I    6.52 

14  28  35.50 

30 

14  16  18.58 

1 

15.97 

13  39  44.1 

30.7 

9.720 

49.47 

1613.42 

[6 

8.55 

I    6.63 

14  32  32.05 

31 

142012.24, 

9.62 

-135924.8 

II. 5 

9.752 

-48.93 

-  16  16.32  ' 

[6 

8.80 

I    6.74 

14  36  28.61 

Nov.    I 

14  24    6.69  ' 

4.05 

14  18  52.2 

39.1 

9.785 

48.36 

16  18.43 

[6 

9.05 

I    6.83 

144025.17 

2 

14  27  61.94 

59.28 

14  37  65.9 

53.0 

9.818 

47.77 

16  19.75 

[6 

9.30 

I    6.97 

144421.72 

3 

14  31  58.00  j 

55.33 

14  56  65.4 

52.6 

9.852 

47.17 

16  20.26 

[6 

9.54 

I    7-09 

14  48  18.28 

4 

14  35  54.87  ^ 

52.19 

15  15  50.1 

37.4 

9.886 

46.55 

16  19,96  1 

[6 

9.79 

I    7.20 

14  52  14.83 

5 

14  39  52.55 

49.86 

-  15  34  19.6 

7.1 

9.920 

-45.9» 

-  16  18.85 

[6 

10.04 

I    7-32 

14  56  11.39 

6 

14  43  51.04 

48.34 

15  52  33.6 

21.4 

9.954 

45.25 

16  16.92  1 

16 

10.29 

1    7.44 

15    0    7.94 

7 

14  47  50.35 

47.65 

16  10  31.7 

19.8 

9.988 

44.58 

1614.18 

[6 

10.53 

I    7-56 

15    4    4.50 

8 

14  51  50.48 

47.79 

1628  13.6 

1.8 

10.022 

43.89 

16  10.61 

[6 

10,77 

1    7.68 

15    8    1.05 

9 

14  55  51.44  ' 

48.75 

16  45  38.7 

27.1 

10.057 

43.18 

16    6.23  ' 

[6 

II. 01 

I    7.80 

15  II  57.61 

10 

14  59  53.22 

50.54 

-17    246.5 

35.2 

in.  092 

-42.45 

-  16     I.OI 

[6 

11.24 

1    7.92 

15155417 

ir 

15    355.831 

53.16 

17  19  36.8 

25.8 

10.127 

41.71 

15  54.95  1 

[6 

11.47 

I    8.04 

15  19  50.72  1 

12 

15    7  59.28 

56.62 

173569.2 

58.4 

10. 161 

40.96 

15  48.07 

[6 

ir.70 

I    8.16 

15  23  47.28 

13 

15  12    3.56  : 

0.91 

175223.2 

12.8 

10.195 

40.19 

15  40.36  j 

[6 

11.93 

I    8.28 

152743.84 

M 

15  16    8.67 

6.03 

i8    818.5 

8.3 

10.230 

39.40 

1531-82 

16 

12.16 

I    8.40 

15  31  40.40 

15 

15  20  14.61 

11.99 

-  18  23  54.7 

44.8 

10.265 

-38.60 

-  15  22.44 

t6 

12.38 

I    8.52 

15  35  36.95 

16 

152421.39 

18.79 

-18  39  II. 5 

1.9 

10.299 

-37.78 

-15  12.22  1 

1 

t6 

12.59 

I    8.64 

15  39  33.51 

Note.— For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  0&.18  from  the  sidereal  interval. 
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FOR  WASHINGTON  MEAN  AND 

APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

m,     s 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 
Semid. 
Passing 
Meridian. 

Sidereal 
Time 

of 
Mean 

Noon. 

Mean  Noon. 

App. 

Noon. 

Mean  Noon. 
0      »       " 

App. 
Noon. 

1 
Right   I 
Ascen.  1 

Decli- 
nation. 

h    m     s               ss 

s 

"      !    m      s 

h     m      8 

Nov.  l6 

152421.39;     I«.79 

-1839II.5 

1.9 

10.299 

-  37.78 

—  15  12.22 

16  12.59       I     8.64 

153933.51 

17 

15  28  29.01 

26.44 

185368.5 

59.2 

10.334 

36.95 

15      1. 16 

16  12.79       I     8.75 

'5  43  30.07 

18 

15  32  37-47 

34-93 

19    845.3 

36.3 

10.369 

36.10 

14  49.26 

16  13.00 

I     8.87 

1547  26.62 

^9 

15  36  46.78 

44.26 

19  22  61.5 

52.9 

10.404 

35.34 

14  36.53 

16  13.20 

I     8.98 

155123.18 

20 

15  40  56.92 

54-43 

19  36  56.7 

48.5 

10.438 

34.35 

14  22.96 

16  13.39 

I     9.09 

15  55  19.73 

21 

1545    7.89 

5.44 

-  19  50  30.7 

22.9 

10.473 

-33.46 

-14     8.55 

16  13.58       I     9.20 

15  59  16.29 

22 

15  49  19.68      17.27 

20     343.2 

35.8 

10.507 

32.56 

1353-32 

16  13.77  I     I    9-31 

16    3  12.85 

23 

15  53  32.29     29.92 

20  16  33.8 

26.8 

10.54a 

31.64 

1337-27 

1613.95       I    9.42 

16    7    9.41 

24 

15  57  45.70     43.37 

2028  62.1 

55.4 

10.575 

30.70 

1320.42 

16  14.13 

I     9.53 

16  II    5.97 

25 

16    I  59.90     57.62 

2041     7.7 

1.3 

xo.6o8 

29-75 

13     2.77 

16  14.30 

I     9.63 

16  15    2.52 

26 

16    6  14.88      12.65 

-  20  52  50.2 

44.1 

10.640 

-28.78 

-1244.34 

16  14.47 

T     9.73 

16  18  59.08 

27 

16  10  30.62  '    28.44 

21     4     9.3 

3-5 

10.671 

27.80 

12  25.16 

16  14.63 

I     9.83 

16  22  55.64 

28 

16  14  47.11      44.97 

21  1464.7 

59.3 

10.702 

26.81 

12      5.24 

16  14.79 

I     9.93 

162652.19 

1                 29 

16  19    4.32       2.23 

21  25  36.1 

31-0 

10.731 

25.80 

II  44.59 

16  14.95 

I  10.03 

16  30  48.75 

30 

16  23  22.22      20.19 

21  35  43.1 

38.4 

10.759 

24.77 

1123.24 

16  15.11 

I  10.12 

16  34  45.31  i 

Dec.     I 

16  27  40.81  '    38.84 

-214525.5 

21.2 

10.788 

-  23.74 

-II      1.22 

16  15.26 

I  10.21 

163841.87  i 

2 

16  31  60.04      5^.14 

21  54  42.8 

38.9 

10.815 

22. 6g 

1038.56 

16  15.42 

I  10,30 

16  42  38.43 

3 

16  36  19.90  i    18.07 

22    3  34-8 

31-2 

10.840 

21.62 

10  15.27 

16  15.57 

I  10.39 

16  46  34.99  1 

4 

164040.36     38.59 

22  II  61.2 

57-9 

10.864 

20.55 

951.36 

16  15.72 

I  10.47 

165031.55 

5 

16  44  61.40     59.70 

22  19  61.8 

58.7 

JO.888 

19.47 

9  26.86 

16  15.86 

I  10.55 

1654  28.10 

6 

16  49  22.98     21.36 

-2227  36.3 

33-5 

10.911 

-  18.38 

-   9    1.82 

16  16.00       I  10.62 

16  58  24.66 

7 

16  53  45.08 

43-54 

22  34  44-4 

42.0 

XO.931 

17.28 

8  36.27 

16  16.14       I  10.68 

17    2.21.22 

8 

1658    7.69 

6.21 

22  41  26.0 

23.9 

10.951 

16.17 

8  10.24 

16  16.27       '  10.75 

17    617.78 

9 

17    2  30.75 

29.34 

22  47  40.8 

38.9 

10.970 

15.05 

7  43.74 

16  16.40       I  10.82 

17  10  14.34 

10 

17    654.23 

52.90 

22  53  28.6 

26.9 

10.987 

13.92 

7  16.81 

16  16.52  '     I  10.88 

17  14  10.90 

II 

17  n  18.11 

16.86 

-225849.3 

47.8 

11.003 

-12.79 

-    649.47 

16  16.64       I  10.94 

17  18    7.45  1 

12 

17  1542.37 

41.20 

23    342.7 

41.4 

11.018 

11.65 

621.77 

16  16.76       I  10.99 

17  22    4.01 

13 

17  20    6.97 

5.89 

23    8    8.6 

7-5 

1X.032 

10.49 

5  53.72 

16  16.86  1     I  11.04 

1726    0.57 

14 

17  24  31.88  i   30.89 

23  12    6.9 

6.1 

11.045 

9.34 

5  25.35 

16  16.96       I  11.08 

172957-13 

15 

17  28  57.08 

56.18 

23  15  37.5 

36.9 

11. 056 

8.18 

456.69 

16  17.05  1     I  11.12 

173353.69 

16 

17  33  22.55 

21.73 

-  23  18  40.3 

39-8 

11.066 

—  7.02 

-   427.77 

16  17.14       I  11.15 

17  37  50.25 

17 

17  37  48.25 

47-53 

23  21  15.2 

14.8 

11. 076 

5.86 

3  58.62 

16  17.23  1     I  1 1. 18 

17  41  46.81 

18 

17  42  14.16 

13-53 

232322.1 

21.8 

11. 084 

4.70 

3  29.26 

16  17.31 

I   II. 21 

174543.37 

19 

17  46  40.25 

39.70 

2325    0.9 

0.7 

11.090 

3.53 

2  59.72 

16  17.37 

1   11.23 

17  49  39.92 

20 

17  51    6.49  ,      6.03 

23  26  II. 5 

11.5 

11.096 

2.35 

2  30.03 

16  17.43 

I   11.24 

17  53  36.48 

21 

17  55  32.85 

32.48 

-  23  26  54.0 

54.0 

II.IOI^ 

-   1.17 

-    2    0.23 

16  17.49 

I  11.25 

17  57  33.04 

22 

17  59  59.29 

59.02 

2327    8.3 

8.3 

II.I04 

0  00 

I  30.34 

16  17.55 

I   11.26 

18    I  29.60 

23 

18    425.78 

25.60 

23  26  54.4 

54-4 

1I.X04 

+    1.17 

I    0.40 

16  17.60 

I   11.26 

18    526.16 

24 

18    8  52.29 

52.20 

2326  12. 1 

12. 1 

11.104 

2.35 

0  30.44 

16  17.64 

I   11.26 

18    922.72 

25 

18  13  18.79  '    18.79 

2325    1.6 

1.5 

11.102 

3.53 

—    0    0.49 

16  17.68  1     I  11.25 

18  13  19.28 

26 

18  17  45.23 

45-33 

-232322.9 

22.8 

11.099 

+   4.71 

+    029.41 

16  17.71       I  11.24 

18  17  15.84 

27 

18  22  11.57 

11.76 

23  21  15.9 

15.8 

11.095 

5.88 

0  59.21 

16  17.74       I  11.23 

18  21  12.39 

28 

18  26  37.78 

38.06 

23  18  40.7 

40.5 

11.089 

7.05 

I  28.88 

16  17.77  1      I   1 1-21 

18  25    8.95 

29 

18  31     3.84 

4.20 

231537-3 

37-0 

1X.08I 

8.22 

I  58.39 

16  17.78 

I   II.18 

1829    5-51 

30 

18  35  29.70 

30.15 

23  12    6.0 

5.5 

11.072 

9.39 

2  27.69 

16  17.80 

I   II.I4 

1833    2.07 

31 

18  39  55.32 

55.86 

-23    8    6.8 

6.3 

11.062 

+  10.55 

+    2  56.76 

16  17.81 

I   1 1. 10 

18  36  58.63 

32 

1 

18  44  20.67 

21.30 

-23    340.0 

39.4 

11.050 

+  11.71 

+    325.55 

16  17.82 

I   11.06 

184055.19 

1 

Note.— For  mean  time  interval  of  semidiameter  passing  meridian, 

LEph  xoj 


subtract  os.19  from  the  sidereal  interval. 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON.                i 

1 

Date. 

Mean  Time 

of 

Transit. 

Diflf.for 
I  Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

h    m     s 

Diflf.for 
I  Hour 

of 
Long. 

■ 

Geocentric 

Declination 

of 

Center. 

Diflf.for 
1  Hour 

of 
Long. 

Sid.Time 
of  Semid. 
Passing 
Meridian. 

Geocentric 
Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Bright 
Limbs.         ! 

1 

1 

h     m 

m 

e        »         M 

" 

s 

,        n 

1     tt 

Jan.     I 

17  19.01 

1.687 

12     343-48 

111.36 

4-451    31.3 

-793.4 

61.59 

14  52.8 

54  30.7 

•         el 

2 

17  59.03 

1.656 

12  47  47-92 

109.49 

-     02731.8 

798.0 

61.06 

14  48.9 

54  16.4 

^  1 

3 

18  38.87 

T.672 

13  31  41.41 

110.44 

54348.9 

779.7 

61.32 

14  48.0 

54  13-3 

.     s. 

4 

19  19.64 

1.733 

14  16  30.81 

114.14 

1048   I3.I 

738.0 

62.33 

14  50.2 

54  21.2 

.     s., 

5 

20     2.40 

1.836 

15    3  19.71 

120.35 

153030.2 

668.2 

64.00 

14  55.2 

54  39-4 

.     s. 

6 

20  48.07 

».974 

15  53    4.03 

128.62 

-  1938  II. 2 

-  563.7 

66.16 

15     2.5 

55    6.4 

s. 

7 

21    37.29 

2.129 

16  ^6  22.29 

137-95 

22  55  58.1 

417.7 

68.53 

15  II.7 

55  40-2 

s. 

8 

22    30.16 

2.272 

17  43  19.91 

146.56 

25     631.2 

227.8 

70.65 

15  22.1 

56  18.2 

.  N. 

9 

23   25.98 

2.368 

18  43  14.68 

152.35 

25  53  20.0 

-     1.3 

72.04 

15  32.8 

56  57.4 

II 

0  23.26 

2.391 

19  44  37-32 

153.74 

25    5  18.7 

+  242.1 

72.38 

15  43.0 

57  34-8 

12 

I    20.18 

2.341 

20  45  38.64 

150.73 

2241  1.3 

+  475.3 

71.66 

15  51.9 

58    7.8 

s. 

13 

2    15.29 

2.246 

21  44  50-75 

145.0) 

184942.8 

673.8 

70.28 

15  59.2 

58  34.5 

s. 

14 

3     7.94 

2.143 

22  41  34.95 

138.77 

134838.6 

822.7 

68.77 

16     4.5 

58  54-0 

s. 

15 

3  58-34 

2.062 

23  36    3.45 

133.95 

7  58  53.5 

917.0 

67.58 

16     7.9 

59    6.5 

s. 

i6 

4  47.28 

2.024 

029    4.77 

131.63 

-    I  42  15.5 

957-3 

67.02 

16     9.6 

59  12.6 

s. 

I? 

5  35.90 

2.036 

I  21  46.58 

132.36 

+    440    1.2 

+  945.4 

67.25 

16     9.8 

59  13.3 

s. 

i8 

6  25.42 

2.098 

2  15  22.15 

136.08 

1047    5.2 

881.0 

68.23 

16     8.7 

59    9-1 

s. 

19 

7  16.93 

2.  200 

3  10  57  73 

142.21 

16  17  48.0 

763.4 

69.76 

16     6.3 

59    0.4 

s. 

20 

8  11.15 

a.  319 

4    916.76 

149.38 

20  50  31.0 

591.4 

71.52 

16     2.6 

58  47.0 

s. 

21 

9    8.11 

2.420 

5  10  19.82 

155.46 

24    429.3 

371.4 

72.95 

15  57.6 

58  28.6 

s. 

22 

10    6.83 

;:.46i 

6  13    9.71 

157.9a 

+  25  43  30.4 

+  120.6 

73-47 

15  51. 1 

58    4.8 

N. 

23 

II     5.55 

2.418 

7  15  58.82 

155.30 

254035.1 

-  133.0 

72.78 

1543.3 

57  36.0 

1.- 

N. 

24 

12     2.26 

2.298 

8  1647.17 

148.12 

24    038.7 

360.0 

70.99 

15  34.3 

57    3.0 

.  N. 

25 

12  55.52 

2.137 

9  14    8.16 

138.44 

20  58  41.8 

541.1 

68.55 

15  24.6 

56  27.5 

.  N.  S. 

26 

13  44.82 

1.974 

10    7  30.78 

128.58 

16  54  43.2 

670.4 

66.03 

15  14.9 

55  51.8 

.       S. 

27 

14  30.44 

1.834 

10  57  12.37 

120.22 

•fI2     843.6 

-752.4 

63,83 

15      5.8 

55  18.3 

.     s. 

28 

15  13-17 

1.734 

II  4359.80 

114.16 

658     0.5 

795.5 

62.22 

14  57.9 

54  49.6 

.     s. 

29 

15  54.01 

1.677 

12  28  53.23 

110.75 

+     I  36  30.0 

807.5 

61.32 

14  52.0 

54  28.0 

.     s. 

30 

16  34.02 

1.665 

131257.04 

110.03 

-     34435.4 

793.9 

61.18 

14  48.6 

54  15.3 

s., 

_,    1 

31 

17  14.29 

X.698 

13  57  16.14 

112.02 

8  55  33.5 

756.9 

61.79 

14  48.0 

54  13.0 

.     s.' 

Feb     I 

17  55.86 

1.774 

144254.19 

116.60 

-134653.8 

-695.2 

63.09 

14  50.3 

54  21.6 

.     s. 

2 

18  39.75 

1.889 

15  30  51.15 

123.53 

18    757.7 

604.6 

64-99 

14  55-7 

5441.3 

s. 

3 

19  26.78 

a.034 

16  21  57.38 

132.21 

21  45  55.6 

478.7 

67.27 

15    3.9 

55  n-5 

.     s. 

4 

20  17.44 

2.187 

17  16  41.83 

141.45 

24  25  26.7 

311.9 

69.61 

15  14.6 

55  50.9 

.     s. 

5 

21  IX. 60 

2.319 

x8  14  56.48 

149.36 

25  49  49-7 

-  103.9 

71.52 

15  27.2 

56  36.9 

.N. 

6 

22    8.31 

2.396 

191545-23 

153.99 

-254415.6 

4-  135.2 

72.58 

1540.6 

5726.1 

11 

.N.     ! 

7 

23    6.00 

a.  399 

20  17  32.48 

154.19 

24    031.3 

382.5 

72.58 

15  53.7 

58  14.4 

9 

0    2.96 

2.339 

21  18  35.93 

150.58 

.  204045.3 

610.6 

71.67 

16    5.4 

58  57-2 

i 

10 

0  58.01 

2.247 

22  17  44.74 

145.02 

155751-5 

794-9 

70.29 

16  14.4 

59  30.3 

1 
^  1 

II 

I  50.82 

2.158 

23  14  38.65 

139.66 

10  12  34.5 

920.9 

68.97 

16  20.1 

59  51-2 

I. 

s.l 

12 

2  41.81 

2.098 

0    942-96 

136.08 

-    34930.1 

+  983.6 

68.11 

16  22.2 

59  58.8 

i- 

13 

3  31.88 

2.082 

I    3  51.89 

135.14 

+    246    3.7 

984.0 

67.93 

16  20.9 

59  53-9 

S.i 

14 

4  22.13 

2.113 

I  58  11.80 

136.98 

9    943.3 

924.8 

68.47 

16  16.7 

59  38.8 

f-i 

15 

5  13.63 

a.  184 

2  53  46.70 

141-25 

14  58  30.4 

810.1 

69.61 

16  10.5 

59  16. 1 

A  1 

16 

6    7.15 

2.278 

3  51  23.45 

146.90 

+  19  50  55-7 

+  643.9 

71.05 

16    3.1 

58  48.8 

S.| 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

h      m 

Diff.for 
I  Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

Diff.for 
1  Hour 

of 
Long. 

s 

Geocentric 

Declination 

of 

Center. 

e      >         » 

Diff.for 
1  Hour 

of 
Long. 

Sid.Time 
of  Semid. 
Passing 
Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallax. 

Bright 
Limbs. 

m 

h    m      s 

H 

s 

,       ., 

Feb.  i6 

6    7-15 

2.278 

3  51  23.45 

146.90 

+  19  50  55.7 

+  643.9 

71.05 

16     3.1 

58  48.8 

I.                  S. 

17 

7    2.92 

a.  363 

451  15.07 

152.16 

23  27  42.8 

433.7 

72.34 

15  55.0 

58  19.0 

I.          s. 

18 

8    0.35 

2.41X 

5  52  46.84 

154.91 

25  33  50.9 

+    193.7 

72.96 

1546.6 

5748.1 

1.       N,  S. 

19 

8  58.10 

a.  389 

6  54  37.68 

153.59 

26    137.7 

-   53-9 

72.56 

15  38.1 

57  17. 1 

I.       N. 

20 

9  54-46 

2.298 

7  55    5.28 

148.10 

24  52  57.8 

284.5 

71.14 

15  29.8 

56  46.5 

I.       N. 

21 

10  48.02 

2.160 

85244.12 

139.84 

+  22  18  54.4 

-478.4 

68.99 

15  21.6 

56  16.4 

I.       N. 

22 

II  38.05 

2.010 

946  51.12 

130.77 

i8  36  20.0 

626.4 

66.60 

15 13.6 

55  47-2 

I.       N. 

23 

12  24.60 

1.873 

10  37  27.88 

122.53 

14    353.9 

728.3 

64.39 

15    6.1 

55  19-6 

II.  N. 

24 

13    8.20 

1.766 

"  25    7.54 

X16.13 

8  59  II. I 

788.9 

62.66 

M  59.3 

54  54-5 

II.  X.  S.' 

25 

13  49-68 

1.698 

12  10  40.21 

1 12.01 

+    33726.7 

8x4.4 

61.54 

14  53.5 

54  33-3 

II.       S. 

26 

14  30.01 

1.669 

12  55    2.81 

110.30 

-    14825.5 

-8x0.3 

61.12 

14  49.1 

54  17.3 

II.       S.' 

27 

15  10.14 

X.682 

133914-12 

111.05 

7    718.6 

779.8 

61.40 

14  46.6 

54    8.2 

II.       S. 

1           28 

15  51.06 

1.734 

14  24  12.42 

114.20 

12    858.2 

724.1 

62.37 

1446.5 

54    7-6 

II.       S. 

Mar.  I 

16  33.69 

1.824 

15  10  53.70 

119-59 

1643    1.6 

641.4 

63-93 

14  48.9 

54  16.5 

II.       S. 

2 

17  18.86 

1.944 

16    0    7.77 

126.84 

20  38    2.2 

528.1 

65-94 

14  54.2 

54  35-9 

II.      s. 

3 

18    7.17 

2.083 

16  52  30.85 

135.17 

-234053.0 

-380.0 

68.16 

15    2.4 

55    6.1 

II.      s. 

4 

18  58.80 

2.217 

1748  13.91 

143-24 

25  36  57-7 

-194.3 

70.23 

15  13-5 

55  46.6 

II.      s. 

5 

19  53-33 

«.3i9 

18  46  51.07 

149.38 

26  II  48.3 

■f   25.0 

71.72 

15  26.9 

56  35.9 

II.  N. 

6 

20  49.68 

2.366 

19  47  17.77 

152.21 

2514  12.1 

265.0 

72.36 

15  42.0 

57  31-2 

II.  N.     1 

7 

1 

21  46.42 

2.353 

20  48    7.89 

151-40 

22  39  55-5 

504.2 

72.09 

15  57.6 

58  28.4 

II.  N. 

!     « 

22  42.26 

2.296 

2148    4.41 

148.01 

-1834    8.2 

+  718.5 

71.18 

16  12.2 

59  22.2 

II.  N.     1 

9 

23  36.53 

2.227 

22  46  26.16 

143.83 

13  "  15-8 

886.7 

70.10 

16  24.4 

60    6.8 

1 

1 

II 

0  29.27 

2.173 

23  43  15.60 

140.56 

6  52  59-8 

993.7 

69-27 

i6  32.7 

60  37.2 

12 

I  21.09 

2.153 

039    9-95 

139-37 

-    0    533.4 

1031.7 

68.99 

16  36.2 

60  50. 1 

I.          s. 

13 

2  12.94 

2.175 

I  35    5-82 

140.71 

+    6  42  50.0 

998.5 

69.38 

16  34.6 

6044^ 

I.         s. 

14 

3    5.80 

2.236 

2  32    2.94 

144-38 

+  13    4    0.4 

+  896.4 

70.37 

16  28.6 

60  22.3 

I.          s. 

15 

4    0.45 

2.320 

3  30  47.26 

149.43 

18  31  36.2 

732.0 

71.70 

16  19.2 

59  47.8 

I.            S.' 

16 

4  57-" 

2.398 

4  31  32.85 

154.15 

22  42  54.9 

517.3 

72.93 

16    7.7 

59    5-5 

I.            S/ 

17 

5  55-26 

2.438 

5  33  47-72 

156.51 

2521  10.2 

270.4 

73-53 

15  55.2 

58  19.9 

I.          s. 

18 

653.60 

2.4x2 

6  36  14.16 

154.95 

26  18  11.6 

+    15.5 

73-14 

15  42.9 

57  34-7 

I.       N.     i 

19 

7  50.48 

2.318 

7  37  12.97 

149.33 

+  25  35  53.6 

-  222.4 

71.71 

15  31.4 

56  52.5 

I.       N. 

20 

8  44.51 

2.180 

8  35  20.45 

140.99 

23.25    4-9 

424.7 

69.54 

15  21.1 

56  14.6 

I.       N.     1 

21 

9  34-98 

2.027 

9  29  53-74 

131.80 

20    I  59.4 

583.2 

67-09 

15  12.0 

55  41-4 

I-       ?/     1 

22 

xo  21.91 

X.887 

10  20  53.53 

123.42 

154426.9 

697.4 

64.78 

15    4.3 

55  13-0 

I.       N.     ' 

23 

II    5.82 

1-777 

II    851.57 

116.77 

10  49  20.9 

771.8 

62.91 

14  57.8 

54  49-0 

I.       N.     ] 

24 

II  47.50 

1.703 

II  54  36.02 

112,32 

+    53140.4 

-811.x 

61.64 

M  52-5 

54  29.6 

I.       N. 

25 

12  27.87 

1.668 

12  39    1.59 

1I0.2X 

+    0    431.3 

8x9.7 

61.04 

1448.4 

54  14.7 

II.  N.  S. 

26 

13    7-86 

1.671 

1323    4-18 

110.40 

-    5  20  22.0 

800.1 

61.12 

14  45-7 

54    4-8 

II.      S. 

27 

13  48.38 

1.711 

14    7  38.44 

112.82 

10  31  57.3 

753.3 

61.86 

14  44.6 

54    0.6 

II.      S. 

28 

14  30.28 

1.786 

14  53  36.05 

117-31 

15  19  16.9 

678.5 

63.18 

1445.2 

54    2.9 

II.      S. 

29 

15  14-33 

1.889 

15  41  42.73 

123.50 

- 19  30  46.9 

-  573-8 

64-95 

14  47-9 

54  12.9 

II.      S.' 

30 

16    1.09 

2.010 

16  32  32.64 

130.77 

22  53  59.6 

436.7 

66.97 

14  53.0 

54  31-6 

II.      S. 

31 

16  50.80 

2,131 

17  26  19.72 

138.07 

25  15  38.2 

266.0 

68.94 

15    0.7 

54  59.7 

II.      S. 

Apr.    I 

17  43.20 

2.230 

18  22  48.81 

144-04 

2622  41.5 

-    64.6 

70.50 

15  Il.O 

55  37-5 

II.  N.     ! 

2 
1 

18  37.51 

2.287 

19  21  12.80 

147-47 

-  26    4  23.6 

+  158.6 

71-37 

15  23.8 

56  24.6 

II.  N.     j 

1 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit. 

Diflf.for 
I  Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

Diff.for 
I  Hour 

of 
Long. 

s 

Geocentric 

•  Declination 

of 

Center. 

Diff.for 
I  Hour 

of 
Long. 

Sid.Time 
of  Semid. 
Passing 
Meridian. 

Geocentric 
Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Bright 
Limba 

h      m 

m 

h    m     s 

e        t        ff 

n 

s 

,      ,. 

,       « 

Apr.    2 

18  37-51 

2.287 

19  21  12.80 

147.47 

-26     4  23.6 

+  158.6 

71.37 

15  23.8 

56  24.6 

II.  N. 

3 

19  32.59 

2.295 

20  20  23.23 

147.91 

241445.5 

389.2 

71.45 

15  38.7 

57  19.2 

II.  N. 

4 

20  27.32 

2.262 

21  19  12.95 

145-93 

205433-3 

608.4 

70.90 

15  54-9 

58  18.4 

II.  N. 

5 

21  21.02 

2.212 

22  l6  59.84 

142.94 

16  II  53.2 

798.6 

70.09 

16  II.O 

59  17.6 

II.  N. 

6 

22  13.57 

2. 171 

23  13  38.34 

140.48 

10  21  38.4 

943.9 

69.40 

16  25.5 

60  10.9 

II.  N. 

7 

23     5.47 

2.Z60 

0    9  37.20 

139.80 

-  3  44  33.8 

-hi  030. 7 

69.17 

16  36.7 

60  52.1 

8 

23  57.57 

2.190 

I     548.71 

141.60 

+  31338.8 

1048.0 

69.62 

16  43.2 

61  15.7 

lO 

0  50.91 

2.262 

2     314.35 

145-93 

10    333.4 

988.4 

70.73 

16  43.9 

61  18.4 

IX 

I  46.37 

2.363 

3    247.51 

152.00 

i6  13  56.8 

850.9 

72.29 

16  38.9 

61    0.2 

I.            S. 

12 

2  44-34 

2.465 

4    451.82 

158.15 

21  14  54.5 

643.5 

73.86 

16  29.1 

60  24. 1 

I.            S.| 

13 

3  44-36 

2- 587 

5    859.52 

161.87 

+24  42    9.2 

+  386.6 

74.82 

16  15.8 

59  35.4 

I.            S. 

M 

4  45.01 

2.513 

61344.91 

161.04 

26  21  41.2 

+  110.8 

74.69 

16    0.8 

58  40.2 

I.       N. 

15 

544-30 

2-415 

7  17    8.66 

155.17 

26  12  45.5 

-  150.6 

73.28 

15  45.5 

57  44.3 

I.       K. 

i6 

6  40.48 

2.259 

8  17  24.88 

145.78 

24  26  34.6 

372.6 

70.95 

15  31.2 

56  51-7 

1.       .N.     ' 

17 

7  32.60 

2.084 

91337.17 

135.25 

21  21  22.1 

545.1 

68.22 

15  18.5 

56    5-1 

I.       N. 

i8 

8  20.63 

X.923 

10    543.40 

125.55 

+17  1654.2 

-669.7 

65.59 

15    7.8 

55  26.0 

I.       N. 

19 

9    5.16 

J.795 

10  54  19.25 

117.84 

12  31    8,6 

752.8 

63.42 

14  59.3 

54  54-6 

I.        N.     1 

20 

947.10 

1.707 

II  40  18.94 

112.58 

7  19  15.8 

801.2 

61.89 

14  52.8 

54  30.6 

I.       N. 

21 

10  27.44 

X.662 

12  24  42.73 

109.83 

+  I  54    3.8 

820.0 

61.05 

14  48.1 

54  13-6 

I.       N. 

22 

II    7.18 

1.657 

13    8  30.51 

109.55 

-  3  55    7.7 

811.4 

60.92 

14  45-2 

54    3-0 

I.       N. 

23 

II  47.28 

1.690 

13  52  39.51 

111.57 

-851  31.3 

-  775.9 

61.48 

14  43.9 

53  58-1 

I.       N. 

24 

12  28.61 

«.759 

1438    2.71 

115.68 

1350    4-1 

712.0 

62.65 

14  44-1 

53  58.8 

II.  N.S. 

25 

13  11.94 

1.856 

15  25  26.26 

121.53 

18  1656.3 

617.1 

64.29 

14  45.8 

54    5-1 

II.       S. 

26 

13  57.84 

1. 971 

16  15  24.30 

128.42 

21  59  18.4 

489.2 

66.21 

1449.2 

54  17-4 

II.       S. 

27 

14  46.54 

2.  086 

17    8  11.00 

135.37 

244343.0 

•     327.4 

68.11 

14  54.3 

54  36.3 

II.       S. 

28 

15  37.81 

2.  181 

18    332.11 

141.07 

—26  17  14.0 

-  135.6 

69.65 

15    1.4 

55    2.4 

II.  N.S. 

29 

16  30.90 

2.235 

19    0  42.66 

144.34 

26  29  23.7 

+    77.4 

70.55 

15  10.6 

5536.1 

II.  N. 

30 

17  24.71 

2.241 

1958  36.51 

144.68 

25  14  21.7 

297.9 

70.68 

15  21.9 

56  17.5 

II.  N. 

May    I 

18  18.14 

2.207 

20  56    7.81 

142.63 

22  32  15.8 

5ia2 

70.17 

15  35.1 

57    6.0 

II.  N. 

2 

19  10.49 

2.155 

21  52  33.68 

139.49 

18  29  12.8 

700.5 

69.35 

15  49.8 

57  59.8 

II.  N. 

3 

20    1.62 

2.110 

22  47  46.42 

136.77 

-13  16  18.6 

+  857.5 

68.61 

16    5.0 

58  55.7 

UN. 

4 

20  51.98 

2.093 

23  42  12.78 

135.81 

7    851.8 

971.5 

68.30 

16  19.6 

5949.3 

II.  N. 

5 

21  42.44 

2.120 

0  36  45.59 

137.41 

—  0  26  16.5 

1031.4 

68.66 

16  32.0 

6034.8 

II.  N. 

6 

22  34.14 

2.196 

I  32  32.42 

141.98 

+  627  28.1 

1025.2 

69.78 

16  40.6 

61    6.4 

II.  N. 

7 

23  28.21 

2.316 

2  30  41.89 

149.17 

13    337.8 

942.0 

71-57 

16  44.2 

61  19.4 

9 

0  25.47 

i.457 

332    3.60 

157.67 

■1-1850    1.7 

+  776.5 

73.66 

16  41.9 

61  II. 2 

10 

I  25.96 

a.  576 

4  36  39.86 

164.86 

23  14  51.7 

537.0 

75.43 

16  34.0 

60  42.3 

I.            S. 

II 

2  28.54 

2.622 

54321.28 

167.59 

25  53  19-6 

+  250.6 

76.13 

16  21.7 

59  57-1 

I.            S. 

12 

3  30.95 

2.561 

6  49  52.91 

163.94 

26  34  43.2 

—   41.0 

75.33 

16    6.6 

59    1.5 

I.       N. 

13 

4  30.73 

2.408 

7  53  45.77 

154.73 

25  25  II. 6 

298.5 

73.16 

15  50.3 

58    1.9 

I.       N. 

14 

526.18 

2.210 

8  53  18.76 

142.83 

•h22  43  27.I 

—  500.2 

70.22 

15  34.5 

57    3.9 

I.       N. 

15 

6  16.85 

2.016 

948    3.54 

131.13 

18  52  46.0 

644.0 

67.20 

15  20.2 

56  11.4 

I.       N. 

16 

7    3-20 

1.854 

10  38  28.95 

121.42 

14  14  48.8 

738.4 

64.57 

15    8.1 

55  27-0 

I.       N. 

17 

7  46.22 

1-739 

II  25  33.65 

114.46 

9    714-0 

793.8 

62.60 

14  58.6 

54  51.9 

I.       N. 

18 

8  27.04 

1.671 

12  10  26.01 

110. 38 

+  34349.9 

-818.5 

61.39 

14  51.6 

54  26.2 

I.       N. 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit. 

h     m 

Diff.for 
I  Hour 

of 
Long. 

m 

Right 

Ascension 

of 

Center. 

h   m      s 

Diflf.for 
I  Hour 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

DifE.for 
1  Hour 

of 
Long. 

Sid.Time 
of  Semid. 
Passing 
Meridian. 

s 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallax. 

Bright 
Limbs. 

s 

0        f           w 

" 

,         r, 

.      ,. 

Mayi8 

8  27.04 

Z.671 

12  10  26.01 

110.38 

+    3  43  49-9 

-818.5 

61.39 

14  51.6 

54  26,2 

I.       N. 

19 

9    6.79 

1.649 

12  54  14.26 

109.09 

-    144    8.1 

817. 1 

60.95 

14  47.0 

54     9-5 

I.       N. 

20 

9  46.55 

1.671 

1338    2.96 

110.39 

7    632.4 

790.7 

61.26 

14  44.7 

54     1-2 

I.       N. 

21 

1027.31 

1.732 

14  22  51.62 

114.05 

12  13    9.0 

737.7 

62.24 

14  44.5 

54     0.3 

I.       N. 

22 

II    9.94 

1.826 

15    9  32.86 

119.69 

16  52  42.9 

654.8 

63.78 

14  46.0 

54     5.8 

I.       N. 

23 

II  55.12 

1.942 

15  58  47.55 

126.70 

-2052  30.3 

-  538.2 

65.66 

14  49.0 

54  17-0 

I.II.  N.S. 

24 

1243.19 

2.064 

16  50  56.70 

134.02 

23  58  32.8 

385.9 

67.61 

14  53.4 

54  33-2 

II.       S. 

25 

13  34.02 

2.167 

174551.37 

140.22 

25  56  50.5 

—  200.4 

69.26 

14  59.2 

54  54-1 

II.       S. 

26 

14  26.87 

2.328 

18  42  47-33 

143.92 

26  35  38.3 

+     9.5 

70.26 

15     6.2 

55  19.8 

II.  N.  S. 

27 

15  20.54 

2.235 

19  40  32.97 

144.34 

2548    6.1 

228.4 

70.43 

15  14.5 

55  50.4 

II.  N. 

28 

16  13.76 

3.194 

20  37  51.76 

141.84 

-2334    1.3 

+  439.2 

69.87 

15  24.2 

56  25.9 

II.  N.     1 

29 

17    5.63 

2.127 

21  33  48.93 

137.82 

19  59  38.8 

637.9 

68.88 

15  35.1 

57    6.0 

II.  N. 

30 

17  55.86 

2.061 

22  28    7.30 

133.88 

15  16    0.0 

784.5 

67.88 

15  47.0 

57  49-8 

II.  N. 

31 

18  44.79 

a.022 

2321    7.58 

131.50 

9  37    4-0 

903.4 

67-25 

15  59.5 

58  35.6 

II.  N. 

June    I 

19  33-25 

2.025 

0  13  40.00 

131.68 

-319    0.7 

979.0 

67.27 

16  II. 8 

59  20.7 

II.  N. 

2 

20  22.40 

2.080 

I    6  53.69 

135.00 

+    3  19  22.6 

+1003.5 

68.09 

16  22.8 

60      I.O 

II.  N. 

3 

21  13.53 

2.189 

2    2    6.19 

141.56 

9  55  36.7 

966.2 

69.72 

16  31.2 

60  32.0 

11.  N. 

4 

22    7.83 

a.  341 

3    029.74 

150.71 

16    2  32.8 

855.4 

71.98 

16  35.9 

60  49.1 

II.  N. 

5 

23    6.02 

a.  506 

4    247.06 

160. 6a 

21     9  14.3  1       664.9 

74.36 

16  35-8 

60  48.8 

7 

0    7.78 

2.629 

5    839.53 

168.01 

2445     1.9 

404.2 

76.12 

16  30.7 

60  30.0 

8 

I  11.40 

2.653 

6  16  24,00 

,169.48 

+  262728.3 

+  105.2 

76-49 

16  21.0 

59  54.2 

I.            S. 

9 

2  14.15 

2.557 

723  15.53 

163.67 

26  10  23.3 

-  185.4 

75.15 

16    7.8 

59    5.8 

I.       N. 

10 

3  13.42 

2.372 

8  26  37.85 

152.58 

24     538.8 

428.2 

72.52 

15  52.7 

58  10.5 

I.       N. 

II 

4    7.79 

a.  159 

925    5.74 

139.74 

20  36  35.0 

606.2 

69.34 

15  37.3 

57  13.8 

I.       N. 

12 

4  57-19 

1.964 

10  18  34.27 

128.00 

16     850.7 

723.1 

66.32 

15  22.8 

56  20.7 

I.       N. 

13 

5  42.40 

1. 812 

II    750.98 

118.90 

+  11    4  33-6 

-791.2 

63.87 

15  10.2 

55  34.6 

I.       N. 

14 

6  24.59 

1.712 

11-54    5.83 

112.88 

54047.1 

822.4 

62.19 

15    0.1 

54  57.4 

I.       N. 

15 

7    4-99 

1.663 

12  38  33.35 

109.92 

+    0  10  24.8 

825.2 

61.33 

H  52.7 

54  30.3 

I.       N. 

16 

7  44.81 

1.662 

13  22  25.46 

109.88 

-    51611.4 

803.9 

61.28 

14  48.2 

54  13-6 

I.       N. 

17 

8  25.15 

1.706 

14    649.22 

na.52 

10  29  29.1 

758.5 

61.97 

14  46.3 

54    6.9 

I.       N. 

18 

9    7.03 

1.790 

M  52  45-54 

117.54 

-15  19  23.3 

-686.2 

63-31 

14  46.9 

54    9.3 

I.       N. 

19 

951-31 

1.904 

15  41     5.84 

124.41 

19  34  16.6 

582.5 

65.12 

14  49.7 

54  19-5 

I.       N. 

20 

10  38.54 

3.033 

1632  24.37 

132.19 

23    038.3 

443.1 

67.15 

14  54-3 

54  36.2 

I.       N. 

21 

II  28.84 

2.154 

17  26  47.09 

139.49 

252348.0 

266.9 

69.01 

15    0.2 

54  58.1 

I.       N.  S. 

22 

12  21.66 

a.239 

18  23  41.35 

144.54 

26  30    1.8 

-   6o.a 

70.29 

15     7.2 

55  23.8 

II.       S. 

23 

13  15.83 

2.365 

19  21  57.01 

146.12 

-26    945.4 

+  162.6 

70.72 

15  15.0 

55  52.1 

II.  N.S. 

24 

14    9.89 

2.231 

20  20    6.07 

144.10 

24  20  27.9 

381.6 

70.26 

15  23.2 

56  22.3 

II.  N.S. 

25 

15    2.60 

2.157 

21  16  53,73 

139^61 

21    7  31.7 

578.2 

69.18 

15  31.8 

56  53.8 

•   II.  N. 

26 

15  53.33 

2.072 

22  II  42.72 

134.51 

16  42  33.1 

740.2 

67.92 

15  40.6 

57  26.2 

II.  N. 

27 

1 

16  42.19 

2.005 

23    438.91 

130.47 

II  2042.0 

861.9 

66.90 

15  49.5 

57  59.0 

II.  N. 

i 

1           28 

17  29.86 

1.975 

23  56  23*32 

128.69 

-    51842.7 

+  940.7 

66.46 

15  58.4 

58  31.6 

II.  N. 

29 

18  17.40 

1.996 

0  48    0.08 

129.92 

+    I    546.6 

973.8 

66.80 

16    6.9 

59    2.6 

II.  N. 

30 

19    6.09     2.071 

I  40  45.86 

134.45 

7  33  32.5 

955.9 

67.98 

16  14.4 

59  30.1 

II.  N. 

July    I 

19  57.23     a.199 

2  35  59.50 

142. 16 

134234-9 

878.6 

69.92 

16  20.2 

59  51.4 

II.  N. 

2 

1 

20  51.92     2.36a 

3  34  46.39 

151.96 

+  19    7  18. 1 

+  733.0 

72.32 

16  23.5 

60     3.5 

II.  N. 

TEph  lol 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 

t 

Date. 

Mean  Time 

of 

Transit. 

Diff.for 
X  Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

Diflf.for 
I  Hour 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

0      •       »» 

Diff.for 
I  Hour 

of 
Long. 

Sid.Time 
of  Semid. 
Passing 
Meridian. 

Geocentric 
Semi- 
diameter. 

Equatorial 

HorizonUl 

Parallax. 

Bright 
Limbs. 

h      ra 

in 

h    m      s 

s 

" 

s 

.      « 

,       .. 

July     2 

20  51.92 

2.362 

33446.39 

151.96 

-h  19    7  18.1 

+  733.0 

72.32 

1623.5 

60     3.5 

II.  N.     1 

3 

21  50.59 

2.52a 

4  37  32.48 

161.58 

231931-5 

516.8 

74.61 

16  23.5 

60     3.6 

II.  N. 

4 

22  52.48 

2.621 

5  43  32.89 

167.54 

2553    2.0 

+  243.6 

75.98 

16  19.8 

59  50.2 

II.     s: 

5 

23  55-51 

2. 61 1 

65041.39 

166.93 

26  31  24.9 

-   51.6 

75.82 

16  12.5 

59  23.3 

7 

0  56.88     2.487 

1 

7  56  10.36 

159.49 

251450.3 

324.1 

74.06 

16     2.1 

58  45-0 

8 

I  54-34 

2.295 

8  57  44.00 

147.91 

+  22  19  36.1 

-  541.2 

71.24 

1549.5 

57  58.8 

I.       N. 

9 

2  46.93 

2.090 

9  54  24-32 

135.58 

18  10  43.3 

692.4 

68.15 

15  36.0 

57    9.4 

I.       N. 

lO 

3  34.87 

1.91a 

104625.37 

134.94 

131337.5 

784.2 

65.40 

15  22.9 

56  21. 1 

I.        N. 

II 

4  19.10 

1.78a 

II  3443-05 

X17.07 

7  49  34.7 

829.2 

63.30 

15  ii-o 

55  37-5 

I-  ^^ 

12 

5    0.81 

1.703 

12  20  29.13 

1x2.30 

+    21450.7 

839.3 

62.00 

15      1.2 

55    1-5 

I.       N.     1 

13 

541-23 

1.674 

13    457-51 

110.56 

-    31815.1 

—  822.0 

61.53 

14  54.0 

54  35-0 

I.       N.     j 

M 

621.54 

1.693 

13  49  19.12 

III. 69 

8  39  37.6 

780.9 

61.85 

14  49.6 

54  19-0 

I.        N.     1 

15 

7    2.83 

1.755 

14  34  40.08 

115.46 

13  3947.1 

715-7 

62.89 

14  48.2 

54  13-7 

I.       N.     1 

i6 

746,10 

1.856 

15  21  59.60 

iai.50 

18    825.8 

622.5 

64.52 

14  49.6 

54  18.9 

I.       N.     ' 

17 

8  32.11 

1.982 

16  12^     4.61 

ia9.io 

21  53  30.6 

496.9 

66.51 

14  53.6 

54  33-6 

I.       N.     1 

i8 

9  21.29  j   a.115 

17    5  19.73 

137.09 

-2441    7.6 

-  335-0 

68.53 

14  59-7 

54  56.2 

I.       N.  S.! 

r9 

10  13.45 

2.226 

18    I  34.49 

143.77 

26  16  42.2 

-  137.6 

70.17 

15    7-6 

5525.1 

I.            S.i 

20 

II    7.72 

2.287 

18  59  56.23 

147.43 

26  27  50.8 

+    84.8 

71-05 

15  16.6 

55  58.0 

I.            S. 

21 

12    2.68 

2.283 

19  58  59.51 

147.20 

25    756.7 

314.0 

70.98 

15  26.0 

56  32.5 

I.  II.       S. 

22 

12  56.84 

2.323 

20  57  14.63 

143.63 

22  18  46.0 

527.4 

70.09 

15  35-3 

57    6.6 

II.  N.  S.. 

j 

23 

1349.17 

2.135 

21  53  39.62 

138.34 

-18  10  18.6 

+  707.9 

68.78 

15  43-9 

57  38.4 

11.  N.     ; 

24 

14  39.38 

2.051 

22  47  56.84 

133.27 

12  58  20.5 

844.1 

67.51 

15  51.6 

58    6.6 

II.  N. 

25 

15  27.86 

1.995 

23  40  30.20 

ia9.89 

7    128.3 

932.0 

66.68 

15  58.2 

58  30.7 

II.  N. 

26 

16  15.50 

1.983 

0  32  12.93 

139.16 

-   03915.5 

970.8 

66.55 

16    3.6 

58  50.5 

II.  N. 

27 

17    3-46 

2.023 

I  24  14.93 

131.53 

4-    54821.4 

958.7 

67.22 

16    7-7 

59    5-7 

II.  N.     ! 

1 

28 

17  53.00 

a.114 

2  17  52.05 

137.05 

+  12    0  33.6 

+  892.9 

68.67 

16  10.6 

59  16.3 

II.  N. 

29 

18  45.28 

2.248 

3  14  13.91 

145.09 

17  34  52.6 

768.4 

70.72 

16  I2.I 

59  21.8 

II.  N. 

30 

1941.04 

a.398 

4  14    5-33 

154.15 

22    7    4.1 

582.'4 

72.93 

16  12.0 

5921.3 

11.  N. 

31 

20  40.18 

2.521 

5  17  20.28 

161.55 

2513    6.9 

339.8 

74.68 

16     9.9 

59  13.6 

II.  N. 

Aug.    I 

2141.43 

2.566 

6  22  41.74 

164.25 

26  34  12.7 

•f    62.5 

75.26 

16     5.6 

58  58.0 

II.       S. 

2 

22  42.52 

a.  507 

7  27  53.63 

160.69 

+  26    3    8.3 

—  214.6 

74.36 

1559.2 

58  34.3 

II.       S. 

3 

23  41.07 

2.362 

8  30  33.19 

151.93 

234732.1 

455.0 

72.19 

15  50.7 

58    3-2 

j 

5 

0  35-56 

2.177 

929    7.98 

140.81 

20    6  50.4 

638.0 

69.39 

15  40.6 

57  26.4 

6 

I  25.60 

1.998 

10  23  15.30 

130.04 

152520.4 

759.7 

66.62 

15  29.7 

5646.3 

I.       N. 

7 

2  11.71 

1.852 

II  1325.93 

tax. 37 

10    6  16.0 

837.6 

64-31 

15 18.8 

56    6.1 

I.       N. 

8 

2  54.86 

X-75I 

12    0  38.29 

115.24 

+    42857.9 

-  853.6 

62.70 

15    8.6 

55  28.9 

I.       N. 

9 

3  36.17 

1.699 

1246    0.44 

X12.10 

-    I  II  22.2 

844.3 

61.88 

15    0.0 

54  57.2 

I.       N. 

10 

4  16.79 

1.694 

13  3040.87 

111.74 

64243.1 

808.4 

61.84 

14  53-5 

54  33.4 

I.       N. 

II 

4  57.81 

1.73a 

14  15  45.24 

114.05 

II  5448.9 

748.0 

62.53 

14  49.6 

54  19.2 

I.       N. 

12 

5  40-24 

1.810 

15    2  14.40 

X18.74 

163744-3 

662.2 

63.87 

14  48.7 

54  15-7 

I.       N. 

1 
13 

6  24.95 

1.920 

15  51    0.82 

125.38 

-204043.2 

-  547.6 

65.68 

14  50.7 

54  23.0 

I.       N. 

14 

7  12.55 

3.048 

16  42  41.46 

133.08 

2351  26.8 

400.3 

67.70 

14  55.6 

54  41-0 

I.       N. 

15 

8    3.22 

3.172 

17  37  26.76 

140.51 

255617.5 

218.3 

69.56 

15    3.2 

55    8.8 

I.       N.  S. 

16 

8  56.52 

2.262 

18  34  49.81 

145.95 

264157.8 

-      5.7 

70.89 

15  12.9 

55  44-5 

I.            S. 

17 

1 

9  51-36 

2.297 

19  33  45.60 

148.07 

-255832.1 

+  224.4 

71.35 

15  24.1 

56  25.6 

I.         s. 
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AT  TRA] 

^SIT  C 

)F  MOONS 

Rigbt 

Ascension 

of 

Center. 

CENT 

Dilf.for 
I  Hour 

of 
Long. 

s 

ER  OVER 

THE  IV 

lERIDD 

Sid.  Time 
of  Semid. 
Passing 
Meridian. 

LN  OF  W 

Geocentric 

Semi- 
diameter. 

1 
ASHINGTON. 

Date. 

Mean  Time  VifiS; 
01              _« 

Geocentric     Diff.for 
Declination     i  Hour 
of                 of 
Center.          Long. 

Off*                       n 

Bqoatorial 
Horixontal 
Parallax. 

Bright 
Limbs. 

b     m 

m 

h    m      s 

s 

»           n 

Aug.  17 

931-36 

a.  297 

19  33  45.60 

148.07 

-255832.1   j+   224.4 

71.35 

15  24.1 

56   25.6 

I.                S. 

18 

10  46.31 

2.273 

20  32  48.47 

146.61 

23  42  45.7  1        452.3 

70.92 

15  35.9 

57    9-1 

I.                S. 

19 

II  40.12 

3.206 

21  30  42.33 

143.60 

19  59  51.4'     656.7 

69.88 

15  47-4 

57  51.4 

I.                 S. 

20 

12  32.10 

a.ia6 

22  26  46.35 

137.78 

15    2  48.7  1     820.8 

68.65 

15  57-7 

58  29.0 

II.  N.  S.! 

21 

13  22.29 

a.o6i 

23  21      2.36 

133.84 

910    2.8      934.1 

67-65 

16    5.9 

58  59.0 

II.  N. 

22 

14  11.30 

a.030 

0  14     7.45 

.  132.02 

-    24256.9+991.9 

67.22 

16  11.6 

59  19-8 

II.  N.     , 

23 

15    0.11 

a.  046 

I      7     0.95 

132.94 

+    3  55  47-8       992.1 

67.53 

16  14.6 

59  30.8 

II.  N.     1 

24 

15  49.88      a. no 

2     0  52.02 

136.78 

10  22  57.0      933.7 

68.59 

16  15.0 

59  32.5 

II.  N.     1 

25 

16  41.72 

a.315 

2  56  47.08 

143.14 

16  14  54.1       816.0 

70.28 

16  13.3 

59  26.3 

II.  N.     i 

26 

17  36.40 

2-343 

3  55  33-77 

150.81 

21    7  55-9  1+639.5 

72.23 

16  10.0 

59  13-9 

II.  N. 

27 

18  34.06 

2.456 

4  57  19-53 

157.64 

+  243932.1  [+410.6 

73-90 

i6    5.2 

58  56.5 

II,  N. 

28 

19  33.85 

2.513 

6    I  12.82 

161.02 

2631  44.6  +  146.5 

74.68 

15  59-4 

58  35.2 

11.       S. 

29 

20  33.96  !   a.48a 

7    526.11 

159.14 

263544.5  h  "4.9 

74.17 

15  52.7 

58  10.7 

II.       S.j 

30 

21  32.29  1    a.368 

8    7  52.21 

152.32 

2455    3.6       372.0 

72.43 

1545.3 

57  43-5 

II.       S. 

31 

22  27.24 

2.306 

9    654.34 

142.59 

21  44  22.8       572.3 

69.93 

15  37-2 

57  13-8 

II.       S. 

Sept.  I 

23  18.14 

a.  038 

10    I  53.41 

132.44 

+  17  24  39.8  -  716.9 

67-27 

15  28.6 

56  42.3 

3 

0    5.22      1.89a 

10  53    2.80 

123.68 

12  17  58.8  ;     808.2 

64.92 

15  19.8 

56    9.9 

4 

0  49.25  j    1.784 

II  41    8.05 

117.19 

64418.5!     853.2 

63.15 

15  ii-i 

55  38.1 

5 

I  31.20  j    1.719 

12  27    8.71 

113.32 

+    I    028.9I     860.1 

62.11 

15    3.1 

55    8.6 

I.       N. 

6 

2  12.13      1.698 

13  12    7.64 

112.05 

-    4  39  34-5 

835.3 

61.81 

14  56.2 

54  43-2 

I.       N. 

7 

2  53-05  1    I-719 

13  57    6.25 

113. 20 

-10    4    1.4 

-  782.5 

62.23 

14  51.0 

54  24.0 

I.       N.     ' 

8 

3  34-93  ;    ^'Tn 

1443    2.16 

116.77 

15    2    5-5       703.3 

63.28 

14  47.9 

54  12.8 

I.       N.     i 

9 

4  18.60  \    1.868 

15  3046.47 

122.22 

1923    5.0.     596.8 

64.84 

14  47-4 

54  II.O 

I.       N. 

10 

5    4.74  '    r.980 

i6  20  58.83 

128.96 

22  55  38.5      460.7 

66.71 

14  49.8 

54  19.6 

I.      N.    ; 

II 

5  53-67  1   a.097 

1 

17  1359.37 

136.01 

252731.6       293.4 

1 

68.59 

14  55-1 

5439.1 

I.       N.     1 

12 

1 
645.25      a.  196 

18    9  39.08 

141.99 

-  2646  21.6  -   96.3 

70.11 

15    3.4 

55    9.4 

I.          s. 

13 

7  38.77  ;    a-355 

19    7  15.52 

145.55 

26  41  30.0  +  123.3 

70.97 

15  14.2 

55  49-4 

I.          s 

14 

8  33.10  1   a.364 

20    5  40.88 

146.04 

25    6  39.2       350.9 

71.03 

15  27.2 

56  37-0 

t\ 

15 

9  27.06     a.aa7 

21     3  43-82 

143.84 

22    2    3.7 1     568.9 

70.41 

1541-4 

57  29.1 

I.          s. 

16 

10  19.82      a.i68 

22    0  34.43 

140.28 

17  35  16.0  I     759.1 

69.44 

15  55.6 

5821.3 

I.          s. 

17 

II  II. 14  1    2.112 

22  55  58.80 

136.91 

-  12    0  22.1  +  907.2 

68.53 

16    8.6 

59    9.0 

I.          s. 

18 

12     1.39  !    a.o8a 

23  50  18.89 

135.10 

-    5  36  39.0  '    1001.7 

68.05 

16  19. 1 

59  47-5 

I.  II.       S.I 

J9 

12  51.39  '    2.092 

04423.29 

135.72 

+    I  1247.6      1034.7 

68.23 

16  26.0 

60  12.7 

II.  N.  S.; 

20 

1342.17      2.147 

1  39  15.03 

139.07 

8    2    9.3     1000.6 

69.14 

16  28.7 

60  22.6 

II.  N. 

21 

14  34.80      2.244 

2  35  58.21 

144.90 

1424    2.2,     897.1 

70.68 

16  27.2 

60  17.3 

II.  N. 

22 

15  30.09      2.364 

3  35  20.92 

152.09 

+  19  50  51.4  +  726.0 

72.56 

16  22.2 

59  59-0 

II.  N.     1 

23 

16  28.20      2.473 

4  37  33.72 

158.65 

2357    7.0'     496.7 

74-23 

16  14.6 

59  30.8 

II.  N. 

24 

17  28.36      a.528 

5  41  49.90 

161.96 

26  23    1.6  +  228.7 

75.06 

16    5.2 

58  56.4 

II.  N.     t 

25 

18  28.86  '    2.498 

6  46  26.52 

160.17 

265849.5  -    48.5 

7463 

15  55-1 

58  19.2 

II.       S. 

26 

19  27.62  '    2,387 

7  49  18.47 

153.44 

25  47  20.7 

303.0 

72.94 

15  44.9 

57  41.9 

II.       S. 

27 

20  23.02      2.225 

8  48  47-83 

143.72 

+  23    224.6 

-  513.1 

70.45 

15  35-1 

57    6.0 

II.       S. 

28 

21  14.35      2.054 

9  44  12.70 

133.43 

19    3  54-8 

670.5 

67.72 

15  25.9 

56  32.1 

II.       S. 

29 

22     1.80  ,    1.905 

10  35  43.72 

124.45 

14  12  51.5 

776.7 

65.26 

15  17.3 

56    0.6 

II.       S. 

^° 

22  46.08  1    1.792 

II  24    4.35 

117.68 

8  48  28.7       838.2 

63.35 

15    9-4 

55  31.8 

II.       S. 

'Oct.     I 

1 

23  28.15  ,    1.721 

12  10  12.43 

113.43 

+    3    722.5-861.3 

62.14 

55    5.8 

' 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON.               1 

1 

Date. 

Mean  Time 

of 

Transit 

h     m 

Diflf.for 
I  Hour 

of 
Long. 

Right           E 
Ascension       i 
of 
Center. 

b    m      s 

Hff.for 

Hour 

of 

Long. 

Geocentric      Diff.for 
Declination      i  Hour 
of                  of 
Center.       |   Long. 

Sid.Time 
ofSemid. 
Passing 
Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horixontal 
Parallax. 

1 

Bright 
Umba. 

m 

8 

0 

s 

Oct.     I 

23  28.15 

1.721 

12  10  12.43 

"3.43 

+    3    722.5 

-  861.3 

62.14 

15    2.3 

55    5.8 

3 

0    9.04 

1.693 

12  55    9.21  ' 

III.  72 

—     2  36  10.6 

851.1 

61.66 

14  56.1 

54  43.0 

4 

0  49.74 

1.705 

13  39  54.11  . 

112.42 

8    933.4 

810.8 

61.88 

14  5I.O 

54  24.2 

5 

I  31.15 

1.75a 

14  25  22.31  1 

115.29 

13  21    3.6 

741.9 

62.74 

14  47.2 

54  IO-4 

I.          N. 

6 

2  14.09 

1.831 

15  12  22.39  , 

119.99 

17  59  14.0  ;      644.2 

64.11 

14  45.2 

54    3.0 

I.          N. 

7 

2  59-19 

X.930 

16    I  32.28 

125.99 

-21  52  27.1   -  516.9 

65.82 

1445.3 

54    3.3 

I.    N.  ; 

8 

3  46.80  '■ 

2.036 

16  53  12.87 

132.38 

24  48  47.7  1       359.8 

67.60 

14  47.8 

54  12.5 

I.       N.     ' 

9 

4  36.84  1 

2.130 

17  47  20.42  . 

138.02 

26  36  39.0  1-   175.1 

69.14 

14  53.0 

54  31.6 

^'     ^-o! 

lO 

5  28.79 

2.192 

18  43  22.56  j 

MI.75 

27     559.1  ;+     31.3 

70.14 

15     I.I 

55    I.I 

I.          s. 

II 

6  21.72  1 

2.21 1 

19  40  23.69  , 

142.89 

2610    9.71      248.7 

70.43 

15  12.0 

5541.0 

I.          s 

12 

7  14.60  1 

2.190 

20  37  21.56  1 

141.59 

-234728.5  +  463.2 

70.07 

15  25.3 

5630.1 

1 

I.          s. 

13 

8    6.64 

2.145 

21  33  28.74  ; 

138.89 

20     I  47.6  1      661.3 

69.32 

15  40.6 

5726.1 

I.          s. 

M 

8  57.53 

2.099 

22  28  27.49  1 

136.13 

15     214.8 

830.6 

68.54 

15  56.7 

58  25.3 

I.          s. 

'           15 

9  47.55  t 

2.074 

23  22  33.36 

134.66 

9    242.7 

959.4 

68.10 

16  12.4 

59  22.7 

I.          s. 

i6 

10  37.41 

2.088 

0  16  29.79 

135.48 

-     2  21  37.6  !     1036.3 

68.26 

16  25.9 

60  12.3 

I.          s. 

17 

II  28.15 

2.X48 

III  18.69 

139." 

+     43750.2-1-1049.3 

69.17 

i^  35-7 

6048.3 

I.         s. 

i8 

12  20.90 

2.255 

2    8    8.79 

145.50 

II  27  51.0  j       987.6 

70.82 

16  40.6 

61    6.2 

II.N.S. 

19 

13  16.64 

2.394 

3    758.98 

153.86 

1737     0.0 

844.7 

72.93 

16  39.9 

61    3.9 

II.  N.     i 

20 

14  15.77 

2.530 

4  II  13.29 

162.07 

22  33  12.4 

624.6 

74.99 

16  34.1 

60  42.6 

II.  N.     : 

21 

15  17.65 

2.613 

5  17  12.76, 

167.08 

254859.5 

347.3 

76.27 

16  24.2 

60    6.0 

II.  N. 

22 

16  20.43 

2.600 

6  24    6.24  1 

166.29 

+  27     812.0 

+    48.8 

76.14 

16  II. 5 

59  19.5 

II.  N.  S.' 

23 

17  21.62  , 

2.484 

7  29  24.23  1 

159.32 

26  30  36.6 

-  230.2 

74.50 

15  57.6 

58  28.7 

II.       S. 

24 

18  19.14  . 

2.303 

831    1.94 

148.43 

24  10  30.9 

460.5 

71.81 

15  43.8 

57  38.1 

II.       S. 

25 

19  12.05 

2.108 

928    1.93! 

136.65 

20  30     2.9  1       631.9 

68.78 

15  31.0 

56  50.9 

II.       S. 

26 

20    0.49, 

1.934 

10  20  32.37 

126.25 

15  52  15.8         748.5 

65.97 

15  19.6 

56    9.1 

II.       S.' 

1 

27 

20  45.25  , 

1.803 

II    921.88 

118.34 

+  10  37  20.9  -   819.1 

63.74 

15    9.8 

55  33.3 

II.       S. 

28 

21  27.41 

1.718 

II  55  35.17 

"3.25 

+    5    I  53-1  !     852.5 

62.25 

15    1.7 

55    3.6 

II.      s.. 

29 

22    8.10 

X.680 

12  40  19.74  1 

110.92 

-    04022.5 

853.9 

61.52 

14  55.2 

54  39.7 

II.      s. 

30 

22  48.38  , 

1.684 

13  24  39.66 

111.17 

6  17  20.5 

826.2 

61.55 

14  50.2 

54  21.2 

II.      s. 

31 

23  29.22  1 

1.726 

14   9  33.41  ! 

113.69 

II  37  32.2       769.9 

I 

62.24 

14  46.6 

54    7.8 

iNov.    2 

0  11.47' 

1.800 

14  55  51.97  ! 

118.14 

-  16  29  21. 1  -  684.1 

63.49 

1444.3 

53  59.4 

3 

0  55.79 

1.896 

1544  15.11  1 

123.96 

20  40  40.3 

567.2 

65.12 

14  43.5 

53  56.5 

I.       N. 

4 

I  42.56  ' 

2.001 

1635    5.24 

130  21 

23  58  58.7 

419.2 

66.86 

1444.3 

53  59.7 

I.       N. 

5 

2  31.73  1 

2.093 

17  28  19.90  1 

135.79 

26  12    8.8 

242.3 

68.40 

14  47.1 

54    9.8 

I.       N. 

6 

3  22.77 

2.154 

18  23  27.45 

139.45 

27    953.6 

-    43.6 

69.43 

14  52.0 

54  27.8 

I.       N. 

7 

4  14.76 

2. 171 

19  19  31-98  , 

140.48 

-  26  45  35.0  1+  165.8 

69.76 

14  59.3 

54  54.5 

I.            S. 

8 

5    6.64 

2.146 

20  15  29.78  1 

138.99 

24  57  30.7       373.2 

69.42 

15    9.1 

55  30.4 

I.            S. 

9 

5  57.57 

2.096 

21  10  30.68  1 

135.95 

21  49    2.2  '     566.2 

68.66 

15  21.3 

56  15.3 

I.            S. 

10 

647.21 

2.042 

22    4  13.83 

132.74 

17  27  41.9  1     736.1 

67.81 

15  35.7 

57    8.2 

I.            S. 

II 

7  35.77 

2.009 

22  56  51.72  ' 

130.71 

12    4    9.4       876.0 

67.23 

15  51.6 

58    6.6 

I.            S. 

*  12 

8  23.93 

2.012 

23  49    6.02 

130.91 

-    5  51  52.6  ,+  978.3 

67.23 

16    8.0 

59    6.6 

I.            S. 

13 

9  12.75 

2.065 

0  41  5985 

134.10 

+    0  52  10.4      1032.8 

68.00 

1623.3 

60    2.9 

I.            S. 

M 

10    3.50 

2.173 

I  3649.34, 

140. 58 

7  46    9.0     1025.3 

69.63 

16  35-9 

60  49.2 

I.            S. 

15 

10  57.45 

2.330 

2  34  51.71 

150.03 

1422    9.9 1     940.6 

71.98 

16  44.1 

61  19.2 

I.            S. 

16 

II  55.54 

2.512 

3  37    3.58  1 

160.99 

+  20   6  43.8  +  767.3 

74.66 

16  46.6 

61  28.3 

I.  II.  N.  S. 

i 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

MeanTime'^if;^- 

of                  Q* 

T'*"^*^:       Long. 

Right 

Ascension 

of 

Center. 

Diflf.for 
X  Hour 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Diff.for 
1  Hour 

of 
Long. 

Sid.Time 
of  Semid. 
Passing 
Meridian. 

Geocentric 
Semi- 
diameter. 

Equatorial 
Horizontal 
Parallax. 

Bright 
Limbs. 

h     m           m 

h  m      s 

s 

0          »          rr       1                M 

s 

,      „ 

,       ,, 

Nov.  i6 

II  55.54  !    «.5« 

3  37    3.58 

160.99 

+  20    6  43.8, +  767.3 

74.66 

16  46.6 

61  28.3 

I.II.  N.  S. 

17 

12  57.80  j    2.666 

4  43  25.98 

170.25 

242437.1             509.7 

76.90 

16  42.9 

61  14.9 

II.  N. 

18 

14     2.75      2.726 

5  52  30.29 

173.84 

2647    9-7    +197-7 

77.79 

16  33.7 

60  41.2 

II.  N. 

19 

15     7.56      2.653 

7     125.99 

169.46 

27    2  13.5    -118.4 

76.83 

16  20.4 

59  52.3 

II- ^ii 

20 

16     9.21  1    2.471 

8    7  11-54 

158.54 

25  18  25.1  1     390.4 

74.28 

16    4.8 

58  54-8 

II.       S.I 

21 

17     5.83 

2.245 

9    754.47 

144.94 

+  21  5914-4    -593.6 

70.94 

15  48.5 

57  55.3 

II.      S.' 

22 

17  57.08 

2.031 

10    3  14.52 

132.08 

17  32  31-7       729.4 

67.63 

15  33-1 

56  58.7 

II.      s. 

23 

18  43.70 

1.862 

10  53  55.78 

121.87 

1223    1.5       810.0 

64.88 

15  19.4 

56    8.2 

II.      s.* 

24 

19  26.88 

1.746 

II  41  10.45 

114.89 

6  50    3.9       848.7 

62.90 

15    7.8 

55  25.8 

II.      s. 

25 

20     7.92 

1.683 

12  26  16.37 

III. 12 

■f-    I    819.3       855-2 

61.77 

14  58.6 

54  52.1 

II.      S.; 

1 

26 

20  48.06 

1.669 

13  10  27.51 

110.29 

-    4  30  26.6    -  834.3 

61.47 

14  51.8 

54  27.0 

II.      s. 

27 

21  28.40  1     1.699 

13  54  51.00 

112.10 

9  55  41.4       787.5 

61.91 

14  47.1 

54    9-9 

II.      s. 

28 

22     9.92       1.767 

14  40  25.91 

:i6.i6 

14  56  47.4       713.2 

62.99 

14  44.4 

53  59.9 

II.      s. 

29 

22  53.43       1.863 

1528    0.18 

121.92 

19  22  12.6       608.7 

64,54 

14  43-4 

53  56.3 

II.      s. 

30 

23  39.44       ».97a 

16  18    4.88 

128.52 

22  59  21. 1       471.5 

66.30 

14  44.0 

53  58.4 

Dec.    2 

0  28.04 

2.075 

17  10  45.56 

134.68 

-253513.71-302.7 

67.94 

14  46.0 

54    5.8 

3 

I  18.78 

2.147 

18    5  35.02 

139.04 

2658    8.7    -108.3 

69.11 

1449.5 

54  18.5 

I.       N. 

4 

2  10.70 

2.171 

19    I  35.15 

140.47 

27    0    0.5  j  + 100.1 

69.54 

14  54.5 

54  36.9 

I.      N.    ; 

5 

3    2.58 

2.145 

19  57  32.75 

138.89 

25  38  17.1 

307.0 

69.20 

15    I.I 

55    1.3 

I.           S.' 

6 

3  53.35 

2.082 

20  52  24.14 

135.17 

22  56  24.1 

499.0 

68.31 

15    9-5 

55  32.1 

I.           S. 

7 

4  42.46 

2.010 

21  45  35-51 

130.81 

1 
-19    232.6+665.8 

67.23 

15  19.8 

56    9.8 

I.          s. 

8 

5  29.96     1.952 

22  37    9.88 

127.30 

14    7  41.8 

803.2 

66.33 

15  31.9 

56  54.1 

I.          s. 

9 

6  16.44      1.928 

23  27  42.61 

125.85 

8  24  19. 1 

907.9 

65.94 

15  45.4 

57  43.8 

I.          s. 

10 

7    2.88     1.95Z 

0  18  13.32 

127.26 

-    2    6  14.2       975.8 

66.30 

15  59-9 

58  36.9 

I.          s. 

II 

7  50.56  1   2.032 

I    958.17 

132.09 

+    43017.3 

998.4 

67.54 

16  14.3 

59  29.7 

I.            S.I 

1 

12 

8  40.88     2.172 

2    4  22.52 

140.53 

+  11    442.0^  +  962.5 

69.68 

16  27.2 

60  17.2 

\      l'\ 

13 

9  35.22  1   2.363 

3    248.37 

152.02 

17  10  22.2 

851.9 

72.51 

16  37.1 

6053.6 

I.          s.' 

14 

10  34.45     2.571 

4    6    8.12 

164.51 

22  14  30.4 

653.9 

75.51 

16  42.5 

61  13.4 

I.       N.  S. 

15 

II  38.23     2.730 

5  14    2.39 

174.11 

2542  19.8 

373.6 

77-75 

1642.3 

61  12.8 

I.       N.  S.l 

16 

12  44.51  1   2.768 

6  24  26.18 

176.37 

27    659.1    +  46.4 

78.28 

16  36.4 

60  50.9 

II.  N.     \ 

17 

13  49.87     2.657 

7  33  55.48 

169.69 

+  26  20  59.9   -  269.7 

76.76 

16  25.4 

60  10.5 

II.  N.S.I 

18 

14  51.20     2.443 

8  3921.71 

156.84 

233923.8       525.7 

73-74 

16  10.9 

59  17.2 

W         el 

19 

15  46.93 

2.202 

9  39  11.35 

142.36 

19  31    4.0       702.9 

70.19 

15  54.6 

58  17.6 

I  •       e 

20 

16  37.15 

.  1.990 

10  33  29.41 

129.60 

14  26  38.4       808.6 

66.92 

15  38.3 

57  17.7 

II.       S.l 

21 

17  22.90     1.83X 

II  23  18.06 

120.04 

8  51  32,4       859.2 

64.37 

15  23.2 

56  22.2 

II.      s. 

22 

18    5.53  1   1.731 

12    9  59-71 

114.02 

+    3    4  35-3    -869.9 

62.69 

15  lo.i 

55  34.4 

II.     s.l 

23 

18  46.43  1    1.686 

12  54  56.94 

III. 31 

-    2  40  28.8       850.9 

61.90 

14  59.7 

54  56.1 

II.      s.. 

24 

19  26.86  '    1.691 

13  39  26.09 

111.61 

8  12  53.4       807.1 

61.95 

14  52.1 

54  28.1 

II.      s.l 

25 

20    7.96  1    1.740 

14  24  35-37 

114.58 

13  22  54.0       738.7 

62.73 

14  47.2 

54  10.2 

II.      s.' 

26 

20  50.70     1.826 

15  II  23.12 

119.72 

18    0  19.7       643.6 

64.09 

14  44.9 

54    1-8 

II.      s. 

27 

21  35.80     1.935 

16     0  33-22 

126.29 

-21  53  44.8' -518.1 

65.81 

14  44.9 

54     1.7 

II.      s. 

28 

22  23.62     2.049 

16  52  26.80 

133.10 

245029.5       360.2 

67.56 

14  46.8 

54    8.8 

II.      s. 

29 

23  13.96     2.141 

17  46  52.20 

138.66 

26  37  52-7    -  172.4 

68.96 

14  50.4 

54  21.9 

31 

0    6.02     2.188 

18  43    0.86 

141.50 

-27     535.7    +    35-9 

69.68 

14  55-3 

54  39.8 

1 
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FOR  TRANSIT  AT  WASHINGTON. 

( 

Mean   '    a«^-,«». 

!sid.T. 

Mean 

Sid,T. 

Date. 

Transit.,  Ascension. 

1 

Apparent 
DecKnation. 

Hor. 
Par. 

Semi- 
diam. 

ofS.D. 
Pass. 
Mer. 

B 

Data 

Time 

of 

Transit 

Ascension. 

Apparent 
DecIinatJon. 

Hor. 
Par. 

Semi- of  &D. 
diam.   Pass. 

_  -": 

-        s 

b    m 

h    m     s 

e       •        t» 

h    m       h    m     8 

Jan.   o 

I  12.7 

19  50  47.62 

-23      247.6 

7.2 

2.8 

0.20 

Feb.  1 4 

22  29.2  20    8  12.49 

-19  13      9.6 

9.8 

3.7 

Ou26' 

I 

115.1 

19-57  12.07 

2241  23.9 

7-3 

2.8 

0.21 

15 

22  28.7 

20  II  40.24 

19  13  55.9 

9.6 

3-7 

0.26 

2 

I  17.4 

20    328.16 

22  18  41.4 

7.5 

2.9 

0.21 

16 

22  28.4 

201522.33 

19   13  25.9 

'    9.5 

3.6 

0.25 , 

3 

I  19.6 

20    934-56 

215445-2 

7-7 

2.9 

0.21 

17 

22  28.4 

20  19  17.53 

19  11   38.9 

9.3 

3.5 

0.25 

4 

I  21.6 

201529.77 

212941,5 

7-8 

3.0 

0.21 

18 

22  28.6 

20  23  24.71 

19      834.4 

9.2 

3.5 

0.25 

5 

123.3 

20  21  12.09 

-21      337.8 

8.0 

3.0 

0.22 

19'  22  29.0 

20  27  42.85 

-19    4  1 1.8 

9.0 

3.4 

0.24 

6 

I  24.8 

20  26  39.61 

20  36  43.2 

8.2 

3-1 

0.22 

20;  22  29.5 

20  32  11.00 

18  58  30.9 

8.9 

3.4 

0.24 

7 

I  26.1 

20  31  50.21 

20     9     8.4 

8.4 

3-2 

0.23 

21 

22  30.2 

203648.32 

18  51  31.5 

8.7 

3-3]  0.23 

8 

I  27.0 

203641-53 

19  41      5.8 

8.6 

3-2 

0.23 

22 

22  31.0 

204134.05 

18  43  13.4 

8.6 

3-3  0.23 

9 

127.5 

20  41  10.98 

19  12  50.0 

8.8 

3-3 

0.24 

23 

2231.9 

20  46  27.47 

18  33  36.4 

8.5 

3.2 

0.23 

lO 

127.7 

204515.76 

-184437.2 

9.0 

3-4 

0.24 

24 

22  33.0 

2051  27.96 

-18  22  40.4 

8.4 

3.2 

0.22  1 

II 

127.3 

204852.88 

18  1645.8 

9-3 

3-5 

0.25 

25 

22  34.2 

20  56  34.94 

18  10  25.4 

8.3 

3.1 

0.22 

12 

I  26.5 

205159.19 

17  49  36.2 

9.5 

3-6 

0.25 

26 

22  35-4 

21      147.89 

17  56  51-5 

8.2 

3.1 

0.22 

13 

I  25.1 

20  54  31.49 

17  23  30.4 

9.8 

3-7 

0.26 

27 

22  36.8 

21     7     6.36 

17  41  58.8 

8.1 

3.1 

0.21 

14 

I  23.1 

20  56  26.61 

16  58  51.4 

10. 1 

3-8 

0.27 

28 

22  38.2 

21  12  29.92 

17  25  47.3 

8.0 

3.0 

0.21 

15 

I  20.4 

205741.57 

-16  36    2.8 

10.5 

4.0 

•0.28 

Mar.  I 

22  39-8 

21  17  58.20 

-17    817.1 

7.9 

3.0 

0.21 

i6 

I  17.0 

2058  13.76 

16  15  28.6 

10.8 

4.1 

0.28 

2 

2241.4 

21  23  30.85 

16  49  28.5 

7.8 

3.0 

0.21  • 

17 

I  12.9 

2058    1. 18 

15  57  31-0 

II. I 

4.2 

0.29 

3 

22  43.0 

2129     7.57 

16  2921.6 

7.7 

2.9 

0.20 

i8 

I    8.0 

2057    2.63 

154229.5 

11.5 

4.3 

0.30 

4 

22  44.7 

21  3448-09 

16    7  56.6 

7.6 

2.9 

0.20  ' 

19 

I    2.3 

20  55  i8.oi 

153040.3 

11.8 

4.5 

0.31 

5  22  46.5 

21  40  32.18 

154513.7 

7-5 

2.9 

0.20 

20 

055.9 

20  52  48.57 

-15  22  14.7 

12. 1 

4.6 

0.32 

6  22  48.4 

21  46  19.65 

-15  21  13.2 

7-5 

2.8 

0.20 

21 

048.8 

20  49  37-03 

15  17  17.7 

12.4 

4-7 

0.33 

7  2250.3 

21  52  10.32 

14  55  55-5 

7-4 

2.8 

0.19  1 

22 

041.0 

20  45  47.67 

15  15  47.6 

12.7 

4.8 

0.33 

8|  22  52.2 

21  58     4.02 

142920.9 

7.3 

2.8 

0.19 

23 

032.7 

204126.35 

15  17  36.0 

12.9 

4-9 

0.34 

9 

22  54.2 

22     4     0.62 

14    I  29.6 

7.3 

2.8 

0.19  . 

24 

0  24.0 

20  3640.29 

15  22  27.9 

13.1 

5.0 

0.34 

10 

2256.3 

22  10     0.01 

133221.9 

7.2 

2.7 

0.19 

25 

0  15.1 

20  31  37.69 

-1530    2.9 

13.2 

5.0 

0-35 

II 

22  58.4 

22  16     2.13 

-13    158.3 

7.x 

2.7 

0.19  ! 

26 

0    6.0 

2026  27.32 

153956.8 

13-3 

5.1 

0.35 

12 

23     0.5 

22  22     6.91 

12  30  19.1 

7.1 

2.7 

0.18  ■ 

26 

23  56.9 

2021  18.07 

155143-5 

13-4 

5.1 

0.35 

13 

23     2.7 

22  28  14.31 

115724.7 

7-0 

2.7 

0.18 

27 

23  48.0 

20  16  18.30 

16    4  56.2 

13.4 

5-1 

0.35 

14 

23     4.9 

223424.31 

II  2315.5 

7.0 

2.6 

0.18 

28 

23  39-4 

20  II  35-53 

1619   9.3 

13-3 

5.0 

0.35 

15 

23    7-1 

22  40  36.91 

10  47  52.0 

6.9 

2.6 

0.18 

29 

2331-1 

20    7  16.05 

-16  33  59-4 

13-2 

5.0 

0.35 

16 

23     9.4 

224652.14 

-10  11  14.6 

6.9 

2.6 

0.18 

1 

30 

23  23.4 

20    3  24.82 

1649    5.9 

13.0 

4.9 

0.34 

17 

23  II. 8 

22  53  10.03 

9  33  23.9 

6.8 

2.6 

0.18 

31 

23  16. 1 

20    0    5.39 

17    4  11.3 

12.9 

4.9 

0.34 

18 

23  14-2 

22  59  30.63 

85420.3 

6.8 

2.6 

0.17, 

Feb.  I 

23    9-4 

19  57  20.02 

17  19    0.8 

12.7 

4.8 

0.34 

19 

23 16.6 

23     554.01 

814    4.5 

6.8 

2.6 

0.17 

2 

23    3-3 

1955    9-79 

173322.5 

12.5 

4-7 

0.33 

20 

23 19. 1 

23  1220.25 

7  32  37.2 

6.7 

2.6 

0.17! 

3 

22  57.8 

19  53  34-83 

-1747    7.0 

12.2 

4-6 

0.32 

21 

23  21.6 

23  18  49.45 

-  6  49  59.2 

6.7 

2-5 

0.17 

4 

22  52.9 

19  52  34-50 

18    0    6.5 

12.0 

4-6 

0.32 

22 

23  24.2 

232521.72 

6    6  11.2 

6.7 

2.5 

0.17  ' 

5 

2248.5 

19  52    7.62 

18  12  14.7 

11.8 

4-5 

0.31 

23 

23  26.9 

233157.18 

521  14.3 

6.6 

2.5 

0.17  1 

6 

22  44.7 

19  52  12.62 

18  23  26,6 

II. 5 

4.4 

0.31 

-  24 

23  29.6 

23  38  35-94 

4  35    9.7 

6.6 

2-5 

0.17 

7 

2241.3 

19  52  47.68 

183338.1 

11-3 

4-3 

0.30 

25 

2332.3 

234518.15 

3  47  58.8 

6.6 

2.5 

0.17  1 

8 

22  38.4 

19  53  50.85 

-184245.9 

II. 1 

4.2 

0.30 

26 

23  35-1 

2352    3.95 

-  25943.3 

6.6 

2.5 

0.17 

9 

22  36.0 

195520.15 

18  50  47.2 

10.8 

4.1 

0.29 

27 

23  38.0 

23  58  53-48 

2  10  24.8 

6.6 

2-5 

0.17 

10 

22  33-9 

19  57  13.61 

18  57  39.8 

10.6 

4.0 

0.28 

28 

2341-0 

0    546-85 

120    5.5 

6.5 

2.5 

0.17 

II 

2232.3 

195929-33 

19    321.8 

10.4 

3.9 

0.28 

29 

23  44-0 

01244.19 

-  02848.1 

6.5 

2-5 

0.17 

12 

22  30.9 

20    2    5.50 

19    751.6 

ia2 

3.9 

0.27 

30 

23  47-0 

0  1945.62 

+  0  23  24.4 

6.5 

2.5 

0.17 

13 

22  29.9 

20    5    0.42 

-19  II    7.9 

10.0 

3-8 

0.27 

31 

2350.2 

0  26  51.23 

+  I  1628.3 

6.5 

2.5 

0.17 

M 

22  29.2 

20    8  12.49 

-1913    9.6 

9.8 

3-7 

0.26 

Apr.  I 

23  53-4 

034    1.07 

+  2  10  19.6 

6.5 

2-5 

0..7 

_   _            ._ 

1 

1 
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FOR  TRANSIT  AT  WASHINGTON. 

Mean 

Sid.  T 

Mean 

Sid.T. 

Date. 

Time 

of 

Transit. 

Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

Serai- 
diam. 

ofS.D 
Pass. 
Men 

Date. 

Time 

of 

Transit 

Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

ofS.D. 
Pass. 
Mer. 

h    m 

h    m     8 

0     .      t. 

" 

" 

8 

h    m 

h    m     s 

0      f      •» 

" 

M 

s 

Apr.  I 

23  53-4 

034    1.07 

+  2  10  19.6 

6.5 

2.5 

ai7 

Mayi8 

038.2 

420  17.16 

+214849.3 

15. 1 

5-7 

0.41 

2 

23  56.7 

04115.17 

3    453.6 

6.5 

2.5 

0.17 

19 

032.9 

4  18  58.06 

21  28  55.9 

15.3 

5.8 

0.42 

4 

0    0.0 

04833.49 

4    0    4.7 

6.6 

2.5 

0.17 

20 

027.5 

4  17  25.73 

21     758.7 

15.5 

5.9 

0.42 

5 

0    3.4 

0  55  55-95 

45546.3 

6.6 

2.5 

0.17 

21 

021.8 

4  15  42.06 

2046     9.0 

15.6 

5-9 

0.42 

6 

0    6.9 

I    3  22.40 

5  51  51.3 

6.6 

2.5 

0.17 

22 

0  16.0 

41349.12 

20  23  39.4 

15.8 

6.0 

0.43 

7 

0  10.5 

I  10  52.60 

+  648  11.6 

6.6 

2.5 

0.17 

23 

0  10. 1 

4  II  49.08 

+20    043.7 

15.9 

6.0 

0.43 

8 

0  14. 1 

I  18  26.22 

7  44  37.9 

6.7 

2.5 

0.17 

24 

0    4.1 

4    9  44-20 

19  37  36.4 

16.0 

6.1 

0.43 

9 

017.8 

I  26    2.80 

8  41    0.0 

6.7 

2.5 

0.17 

24 

23  58.0 

4    736.81 

19  14  32.6 

16.0 

6.1 

0.43 

10 

021.5 

I  33  41-79 

9  37    6.9 

6.8 

2.6 

0.17 

25 

23  52.0 

4    529.22 

18  51  47.8 

16.0 

6.1 

0.43 

II 

025.2 

I  41  22.53 

10  32  46.7 

6.8 

2.6 

0.18 

26 

23  45.9 

4    323.70 

18  29  37.4 

16.0 

6.1 

0.43 

12 

028.9 

149    4.23 

+11  27  47-1 

6.9 

2.6 

o.i8 

27 

23  40.0 

4    122.45 

+18    8  16.4 

15.9 

6.0 

0.42 

13 

032.7 

I  56  45.98 

12  21  55.1 

7.0 

2.6 

0.18 

28 

23  34-2 

3  59  27.53 

174759.1 

15.8 

6.0 

0.42 

14 

036.4 

2    4  26.76 

131457-4 

7-1 

2.7 

0.18 

29 

23  28.5 

3  57  40.86 

17  28  58.8 

15.7 

6.0 

0.42 

15 

040.1 

212    5.47 

14    640.8 

7.2 

2.7 

0.19 

30 

23  22.9 

356    4.16 

17  11  27.3 

15.6 

5.9 

0.41 

i6 

043-7 

2  19  40.93 

14  56  52.8 

7.3 

2.8 

0.19 

31 

23  17.6 

3  54  38.98 

16  55  35.1 

15.4 

5.9 

0.41 

17 

047.3 

2  27  11.91 

+15  45  21.6 

7-4 

2.8 

0.19 

June  I 

23  12.4 

3  53  26.66 

+16  41  31.1 

15.2 

5.8 

0.40 

i8 

050.8 

23437.16 

16  31  56.2 

7-5 

2.8 

0.20 

2 

23    7.5 

3  52  28.33 

16  29  22.2 

15.0 

5.7 

0.40 

19 

054.1 

24155.42 

17  16  26.8 

7.6 

2.9 

0.20 

3 

23    2.9 

3  51  44-91 

16  19  13.7 

14.8 

5-6 

0.39 

20 

057-3 

249    5.47 

17  58  45.0 

7.8 

3.0 

0.21 

4 

22  58.5 

351  17.16 

16  II    9.2 

14.6 

5-5 

0.38 

21 

I    0.4 

2  56    6.10 

18  38  43.8 

7.9 

3-0 

0.21 

5 

22  54.4 

351    5.68 

16    5  10.7 

14-3 

5.4 

0.38 

22 

I    3-3 

3    256.17 

+19  16  17.7 

8.1 

3.1 

'0.22 

6 

22  50.5 

351  10.90 

+16    I  18.9 

14.0 

5.3 

0.37 

23 

I    6.0 

3    9  34-59 

19  51  22.7 

8.3 

3-2 

0.22 

7 

22  47.0 

3  51  33.11 

15  59  33.0 

13.8 

5.2 

0.36 

24 

I    8.4 

316    0.34 

20  23  56.0 

8.5 

3.2 

0.23 

8 

22  43-7 

35212.51 

155951.1 

13.5 

5-1 

0.35 

25 

I  10.7 

3  22  12.50 

205356.1 

8.7 

3.3 

0.24 

9 

22  40.7 

3  53    9.21 

16    2  10.5 

13.2 

5.0 

0.35 

26 

I  12.7 

328  10.19 

21  21.22.6 

8.9 

3.4 

0.24 

10 

22  38.0 

3  54  23.23 

16   627.3 

12.9 

4.9 

0.34 

27 

I  14.5 

3  33  52.58 

+21  46  15.9 

9.1 

35 

0.25 

II 

22  35.6 

35554.55 

+16  12  37.0 

12.6 

4.8 

0.33 

28 

I  z6.o 

3  39  18.93 

22    8  37.0 

9.4 

3.6 

0.26 

12 

22  33.4 

35743.12 

16  20  34.6 

12.4 

4-7 

0.33 

29 

I  17.2 

34428.54 

22  28  27.8 

9.6 

3.7 

0.26 

13 

22  31.6 

3  59  48.85 

16  30  14.6 

12.1 

4.6 

0.32 

30 

I  18. 1 

3  49  20.74 

22  45  50.5 

9.9 

3.8 

0.27 

14 

22  30.0 

4    2  11.63 

16  41  31.2 

11.8 

4-5 

0.31 

May  I 

I  18.7 

3  53  54.91 

23    047.4 

lO.I 

3-9 

0.28 

15 

22  28.8 

4    451.34 

16  54  17.9 

11.5 

4.4 

0.30 

2 

I  19.0 

3  58  10.50 

+23  13  21. 1 

10.4 

4.0 

0.29 

16 

22  27.8 

4    747.88 

+17    828.1 

1 1.2 

4-3 

0.30 

3 

I  19.0 

4    2    6.98 

23  23  34.3 

10.7 

4.1 

0.29 

17 

2227.1 

411    1.15 

17  23  550 

II.O 

4.2 

0.29 

4 

I  18.7 

4    5  43-86 

23  31  29.8 

II. 0 

4-2 

0.30 

18 

22  26.6 

4  14  31.07 

1740  31.6 

10.7 

4.1 

0.29 

5 

I  18.0 

4    9    0.69 

23  37  10.4 

".3 

4.3 

0.31 

19 

22  26.4 

4  18  17.58 

17  58  10.5 

10.5 

4-0 

0.28 

6 

I  17.0 

4  II  57.08 

23  40  38.8 

11.6 

4.4 

0.32 

20 

22  26.5 

4  22  20.64 

18  1644.2 

10.3 

3-9 

0.27 

7 

I  15.7 

4  14  32.70 

+234157.7 

11.9 

4.5 

0.33 

21 

22  26.9 

42640.23 

+18  36    5.0 

lO.O 

3.8 

0.27 

8 

I  14.0 

4  16  47.28 

2341    9.7 

12.2 

4.6 

0.34 

22 

22  27.6 

431  16.35 

1856   4.9 

9.8 

3.7 

0.26 

9 

I  12.0 

4  18  40.62 

23  38  17.6 

12.5 

4.7 

0.34 

23 

22  28.5 

436   9.00 

19  16  35.7 

9.6 

3.6 

0.26 

xo 

X    9.6 

4  20  12.65 

233324.1 

12.8 

4.9 

0.35 

24 

22  29.7 

441  18.21 

19  37  28.8 

9.3 

3.5 

0.25 

II 

I    6.8 

4  21  23.40 

2326  32.2 

13.1 

5.0 

0.36 

25 

22  31.2 

4  46  44-03 

19  58  35.4 

9.1 

3-5 

0.25 

1 

12 

I    3.7 

4  22  13.02 

+23  17  45.1 

13.4 

5.1 

0.37 

26 

22  33.0 

4  52  26.48 

+20  1946.3 

8.9 

3.4 

0.24 

13 

X    0.2 

42241.83 

23    7    6.4 

13.7 

5.2 

0.38 

27 

22  35.0 

4  58  25.59 

204051.7 

8.7 

3-3 

0.24 ; 

14 

056.4 

42250.30 

22  54  40.2 

14.0 

5.3 

0.38 

28 

22  37.3 

5    441.38 

21    I  41.5 

8.6 

3-2 

0.23 

^5 

052-3 

4  22  39.09 

224031.3 

14.3 

5.4 

0.39 

29 

22  39.9 

5  II  13.80 

2122    5.1 

8.4 

3-2 

0.23 

i6 

047.9 

4  22    9.07 

222445.3 

14.6 

5-5 

0.40 

30 

22  42.8 

5  18    2.76 

21  41  51.7 

8.2 

3.1 

0.22 

17 

043.2 

42121.33 

-1-22    7  28.7 

14.8 

5-6 

0.40 

July  I 

22  45.9 

525    8.09 

+22    049.9 

8.0 

3-1 

0.22 

iS 

0  38.2 

4  20  17.16 

+214849.3 

15.1 

5.7 

0.41 

2 

2249.3 

5  32  29.54 

■♦-22  i8  47.9 

7-9 

3-0 

0.22 

I9I0- 
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MERCURY,  1910. 


1 

FOR  TRANSIT  AT  WASHINGTON. 

Mean 

Std.T. 

Mean 

Sid.T. 

Date. 

Time 

of 

Transit. 

Apparent 

Wght 
Ascension. 

Apparent 
Declination. 

Her. 
Par. 

Semi- 
diam. 

ofS.D 
Pass. 
Met. 

Date. 

Time 

of 

Transit. 

Apparent 

lUght 
Ascension. 

Apparent 
Dccfination. 

Hor. 
Par. 

Semi- 
diam. 

ofS.D. 
Pass. 
Mer. 

h    m 

h    m     s 

0     .      ., 

•' 

•• 

s 

h    m 

h     m    8 

e       •        M 

" 

" 

s 

July  I 

22  45-9 

525    8.09 

+22     0  49.9 

8.0 

3.1 

0.22 

Aug.  17 

134-5 

11153^.33 

+4  29  27.7 

7-9 

3.0 

0.20 

2 

22  49.3 

5  32  29.54 

22  18  47.9 

7.9 

3.0 

0.22 

18 

135.4 

II  2024.93 

3  48  40.5 

7.9 

3.0 

0.20 

3 

22  53.0 

540    6.74 

22  35  33.5 

7.7 

2.9 

0.21 

19 

136.3 

II  25  II.61 

3    818.6 

8.0 

3.1 

0.20 

4 

22  56.9 

5  47  59-19 

225054.3 

7.6 

2.9 

0.21 

20 

137.0 

II  2951.36 

2  28  24.8 

8.1 

3-1 

0.21 

5 

23     l.l 

556    6.23 

23     438.1 

7.5 

2.8 

0.21 

21 

137-6 

II  3424.15 

149     2.2 

8.2 

3-1 

0.21 

6 

23    5-5 

6    427.04 

+23  16  33.0 

7.4 

2.8 

0.20 

22 

I  38.1 

113849.89 

+1  10  13.8 

8.4 

3.2 

0.21 

7 

23  lO.I 

6  13    0.60 

23  26  27.4 

7.2 

2.8 

0.20 

23 

138.4 

II  43    8.46 

+032    2.8 

8.5 

3.2 

0.21 

8 

23  14.9 

62145.71 

23  34  10.4 

7.1 

2.7 

0.20 

24 

138.7 

II  47  19.72 

-0  527.5 

8.6 

3.3 

0.22 

9 

23  19.8 

63041.01 

23  39  32.0 

7.1 

2.7 

0.19 

25 

I38.« 

11  51  23.50 

0  42  13.6 

8.7 

3.3 

0.22 

10 

23  24.9 

6  39  44.98 

234223.6 

7.0 

2.6 

0.19 

26 

138.8 

II  55  19.58 

I  18  12.0 

8.8 

3.3 

0.22 

II 

23  30-2 

6  48  55.96 

+23  42  38.4 

6.9 

2.6 

0.19 

27 

138.7 

II  59    7-68 

-I  53  18.8 

9.0 

3-4 

0.23 

12 

23  35-5 

6  58  12.20 

2340  II. 2 

6.8 

2.6 

0.19 

28 

138.4 

12    247.48 

2  27  30.0 

9.1 

3.4 

0,23 

13 

23  40-8 

7    731.88 

23  34  58.5 

6.8 

2.6 

0.19 

29 

138.0 

12    6  18.62 

3    041. 1 

9.2 

3.5 

0.23 

M 

23  46*2 

71653.18 

23  26  59.2 

6.7 

2.5 

0.19 

30 

137.4 

12    9  40.67 

3  32  47-4 

9.4 

3.6 

0.24 

15 

23  51.6 

7  26  14.31 

23  16  14.2 

6.7 

2.5 

0.18 

31 

136.6 

12  12  53.14 

4    343.8 

9.5 

3.6 

0.24 

i6 

23  57-0 

7  35  33-58 

+23    2  46.2 

6.6 

2.5 

0,18 

Sept.  I 

X35.7 

1.2  15  55-49 

-4  33  24.6 

9.7 

3.7 

0.25 

i8 

0    2.3 

7  44  49.42 

22  46  39.3 

6.6 

2.5 

0.18 

2 

134-7 

12  18  47.14 

5    143.8 

9.8 

3-7 

0.25 

V     19 

0    7.5 

7  54    0.40 

222759.3 

6.6 

2.5 

0.18 

3 

133.4 

12  21  27.41 

5  28  34.8 

10.0 

3.8 

0.25 

20 

0  12.7 

8    3    5.26 

22    653.3 

6.6 

2-5 

0.18 

4 

I  31.9 

12  23  55-55 

5  53  50.5 

10.2 

3.9 

0.26 

21 

017.7 

8  12    2.93 

21  43  29.2 

6.6 

2.5 

0.18 

5 

I  30.2 

12  26  10.76 

6  17  23.0 

10.4 

3-9 

0.26 

22 

022.5 

8  20  52.49 

+21  17  55.5 

6.6 

2.5 

0.18 

6 

128.3 

12  28  12.18 

-639    3.6 

10.6 

4.0 

0.27 

23 

027.3 

82933.23 

20  5021.2 

6.6 

2-5 

0.18 

7 

I  26.2 

122958.85 

65843.1 

10.8 

4-1 

0.27 

24 

031.8 

838    4.59 

202055,3 

6.6 

2.5 

0.18 

8 

123.7 

12  31  29.78 

71611.4 

II.O 

4-2 

0.28 

25 

036.2 

846  26.15 

19  49  46.9 

6.6 

2.5 

0.18 

9 

I  21.0 

12  32  43.92 

7  31  17.7 

11.2 

4-2 

0.28 

26 

040.5 

8  54  37.64 

1917    4.9 

6.6 

2.5 

0.18 

10 

I  i8.o 

12  33.40.22 

7  43  50.2 

11.4 

4.3 

0.29 

27 

044.5 

9    238.91 

■f-1842  58.1 

6.6 

2.5 

0.18 

II 

I  14.7 

12  34  17.61 

-7  53  36.5 

11.6 

4.4 

0.30 

28 

048.4 

9  10  29.90 

18    734.9 

6.7 

2.5 

0.18 

12 

I  li.i 

12  34  35-01 

8    023,8 

11.8 

4-5 

0.30 

29 

0  52.2 

918  10.60 

17  31     3-2 

6.7 

2.5 

0.18 

13 

I    7.1 

123431.40 

8    358.6 

12.0 

4.6 

0.31 

30 

055-7 

92541.10 

165330.5 

6.7 

2.6 

0.18 

14 

I    2.7 

1234    5-88 

8    4    7.4 

12.2 

4.6 

0.31 

31 

059.1 

9  33    1.54 

16  15    3.9 

6.8 

2.6 

o.i8 

15 

0  58.0 

12  33  17.74 

8    037.1 

12.5 

4-7 

0.32 

Aug.   I 

I    2.3 

9  40  12.07 

+15  35.50.1 

6.8 

2.6 

0.18 

16 

052.9 

12  32    6.51 

-7  53  15.6 

12.7 

4.8 

0.32 

2 

I    5.4 

94712.91 

145555.3 

6.8 

2.6 

0.18 

17 

047.4 

12  30  32.03 

7  41  52.6 

12.9 

4.9 

0-33 

3 

I    8.3 

9  54    4.28 

14  15  25.5 

6.9 

2.6 

0.18 

18 

041.5 

12  28  34.59 

7  26  20. 1 

13.0 

4.9 

0.33 

4 

I  II.O 

10    046.41 

13  34  26.1 

6.9 

2.6 

0.18 

19 

035.3 

12  26  14.98 

7   634.5 

13.2 

5.0 

0.34 

5 

I  13.6 

10    719.53 

12  53    2.2 

7-0 

2.7 

0.18 

20 

028.7 

12  23  34.63 

6  42  37-2 

13.3 

5-1 

0.34 

6 

I  16. 1 

101343.88 

+12  II  18.6 

7.1 

2.7 

0.18 

21 

021.8 

12  20  35.65 

-6  14  35.6 

13.4 

5.1 

0.34 

7 

I  18.4 

10  19  59.68 

II  29  19.7 

7-1 

2.7 

0.18 

22 

0  14.6 

12  17  20.87 

5  42  44.5 

13.5 

5-1 

0.34 

8 

I  20.6 

1026    7.16 

1047    9.8 

7.2 

2.7 

o.i8 

23 

0   7.2 

12  13  53.91 

5    727.4 

13.6 

5-1 

0.34 

9 

I  22.6 

10  32    6.56 

10    453.1 

7.2 

2.7 

0.19 

23 

23  59-7 

12  10  19.11 

4  29  16.7 

13.6 

5.1 

0-34 

10 

124.5 

10  37  58.07 

92233.3 

7.3 

2.8 

0.19 

24 

23  52.2 

12    641.41 

3  48  52.6 

13.5 

5.1 

0.34 

II 

126.3 

104341.88 

+  840  13.8 

7.4 

2.8 

0.19 

25 

23  44-7 

12    3    6.22 

-3    7    2.7 

13.4 

5.1 

0.34 

12 

I  28.0 

10  49  18.17 

7  57  58.0 

7.4 

2.8 

0.19 

26 

23  37.3 

II  59  39.19 

2  24  40.8 

13.3 

5.0 

0.34 

13 

129.5 

105447.08 

71549.4 

7-5 

2.9 

0.19 

27 

2330.1 

II  56  26.04 

I  42  43.6 

13. 1 

5-0 

0.33 

14 

I  30. c 

II    0    8.75 

63351.1 

7.6 

2.9 

0.19 

28 

2323.3 

II  53  32.22 

I    2    8.6 

12.9 

4-9 

0.33 

15 

132.2 

II    523.29 

552    6.0 

7.7 

2.9 

0.20 

29 

23  16.9 

II  51    2.72 

-0  23  50.8 

12.6 

4.8 

0.32 

16 

1 33.4 

II  10  30.80 

■1-  5  10  37.2 

7.8 

2.9 

0.20 

30 

23  II.O 

II  49    1.85    -f-o  II  19.4 

12.3 

4-7 

0.31 

i     '' 

1  34-5 

"  1531-33 

+  4  29  27.7 

7.9 

3.0 

0.20 

Oct.    I 

23    5.6 

114733.07    +04238.4 

12.0 

4.6 

0.30 

1 
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FOR  TRANSIT  AT  WASHINGTON. 

* 

Date. 

Mean 

Time 

of 

Transit 

Ascension. 

.Apparent 
Decimation. 

Hor. 
Par. 

Semi- 
diam. 

Sid.T 
ofS.D 

Pass. 

Mer. 

Date. 

Mean 

Time 

of 

Transit. 

h     m 

Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

Sid.T. 

of  S.D. 

Pass. 

Mer. 

h    m 

h    m     s 

0        r         n 

.' 

r' 

s 

h    m     s 

0     »      " 

w 

" 

s 

Oct.  I 

23    5-6 

"4733.07 

+    0  42   38.4 

12.0 

4.6 

0.30 

Nov.  1 5 

23  54.0 

153335.05 

-19  44  57.0 

6.1 

2.3 

0.16 

2 

23    0.7 

II  46  38.95 

I       931.0 

II.7 

4-4 

0.30 

16 

23  56.5 

1540    0.88 

20  13  16. 1 

6.1 

2.3 

0.16 

3 

22  56.5 

II  4621.10 

I    31    30.4 

1 1.4 

4.3 

0.29 

17 

23  59.0 

15  46  28.08 

204035.2 

6.1 

2.3 

0.16 

4 

22  52.9 

II  4640.18 

I   48   19.0 

II.O 

4.2 

0.28 

19 

0    1.6 

155256.70 

21    6  52.9 

6.1 

2.3 

0.17 

5 

22  50.0 

1147  35-99 

I  59  47.6 

10.7 

4.1 

0.27 

20 

0    4.1 

155926.78 

21  32    8.1 

6.1 

2.3 

0.17 

6 

2247.5 

II  49    7.59 

+  2    5  55.0 

10.3 

3-9 

0.26 

21 

0    6.7 

16    558.33 

-21  56  19.4 

6.1 

2.3 

0.17 

7 

22  45.6 

II  51  13.41 

2    646.1 

10.0 

3-8 

0.25 

22 

0    9.3 

16  12  31.38 

22  1925.3 

6.1 

2.3 

O.I7 

8 

22  44.3 

II  53  51.35 

2    2  31.6 

9.7 

3.7 

0.25 

23 

0  11.9 

16  19     5.93 

22  41  24.3 

6.1 

2.3 

0.17 

9 

22  43.5 

1 1  56  59.00 

I  53  27.0 

9.4 

3.6 

0.24 

24 

0  14.6 

16  25  41.96 

23    215.1 

6.2 

2.3 

0.17 

lO 

2243.1 

12    033.73 

I  39  51.0 

9.1 

3.5 

0.23 

25 

0  17.2 

16  32  19.45 

23  21  56.3 

6.2 

2.3 

0.17 

II 

22  43.2 

12    432-78 

-1-  I  22    4.4 

8.9 

3-4 

0.22 

26 

019.9 

16  38  58.37 

-23  40  26.4 

6.2 

2.4 

0.17 

12 

22  43.6 

12    853.36 

I    0  29.7 

8.6 

3.3 

0.22 

27 

022.7 

164538.66 

23  57  44-0 

6.2 

2-4 

0.17 

13 

22  44-3 

12  1332.81 

0  35  29.8 

8.4 

3-2 

a2i 

28 

025.4 

16  52  20.25 

241347.6 

6.3 

2.4 

0.17 

M 

22  45.3 

12  1828.61 

+  07  27.6 

8.2 

3.1 

0.21 

29 

028.2 

1659     3.03 

24  28  35-8 

6.3 

2.4 

0.17 

15 

22  46.5 

12  23  38.41 

-  02314-5 

8.0 

3-0 

0.20 

30 

030.9 

17     546.88 

2442    7.1 

6.3 

2.4 

0.18 

i6 

22  47.9 

12  29    0.05 

-  056  15. 1 

7.8 

3-0 

0.20 

Dec.  I 

o33»7 

17  12  31.67 

-24  54  20.0 

6.4 

2.4 

0.18 

I? 

2249.5 

12  34  31.62 

I  31  14-2 

7-7 

2.9 

0.19 

2 

036.5 

17  19  17.25 

25    513-3 

6.4 

2.4 

0.18 

i8 

22  51.2 

1240  11.46 

2    7  53-1 

7-5 

2.9 

0.19 

3 

039-4 

1726     3.43 

25  14  45.7 

6.4 

2.4 

0.18 

19 

22  53.0 

12  45  58.11 

2  45  54-8 

7-4 

2.8 

0.19 

4 

042.2 

17  32  49-97 

25  22  55.8 

6.5 

2.5 

0.18 

20 

22  55.0 

12  51  50.31 

325    3-7 

7-3 

2.8 

0.18 

5 

0  45.(^ 

17  39  36.61 

252942.1 

6.5 

2.5 

0.18 

21 

22  57.0 

12  57  47.00 

-  4    5    5.6 

7-1 

2-7 

0.18 

6 

047.8 

17  46  23.08 

-2535    3.5 

6.6 

2.5 

0.19 

22 

22  59.0 

13    347.31 

4  45  48.2 

7.0 

2.7 

0.18 

7 

050.7 

1753    9-05 

25  38  59.0 

6.7 

2-5 

0.19 

23 

23     I.I 

13    950-50 

527    0.3 

6.9 

2.6 

0.18 

8 

053-5 

175954.14 

25  41  27.4 

6.7 

2.6 

0.19 

24 

23     3.3 

13  15  55.96 

6   831.7 

6.8 

2.6 

0.17 

9 

056.2 

18    637.93 

25  42  27.9 

6.8 

2.6 

0.19 

25 

23     5.4 

1322    3.21 

6  50  13.5 

6.8 

2.6 

0.17 

10 

059.0 

18  13  19.92 

25  41  59.7 

6.9 

2.6 

0.19 

26 

23    7-6 

1328  11.88 

-  7  31  58.1 

6.7 

2.5 

0.17 

II 

1    1.7 

18  19  59.57 

-2540    2.3 

7.0 

2.6 

0.20 

27 

23    9.8 

133421.67 

8  13  38.7 

6.6 

2.5 

0.17 

12 

I    4.4 

18  26  36.27 

253635.5 

7-1 

2.7 

a2o  1 

28 

23  12.1 

134032.33 

855    9.1 

6.5 

2.5 

0.17 

13 

I    7.0 

1833   9.30 

25  31  39.3 

7.2 

2.7 

0.20 

29 

23  14-3 

134643.70 

9  36  23.9 

6.5 

2.5 

0.17 

14 

I    9.5 

183937-88 

252513.8 

7-3 

2.8 

0.20 

30 

23  16.6 

135255.68 

10  17  18.5 

6.4 

2.4 

0.17 

15 

I  11.9 

1846    1.14 

25  17  19.8 

7-4 

2.8 

0.21 

31 

23  18.8 

1359    8.20 

-10  57  48.6 

6.4 

2.4 

0.16 

16 

I  14.3 

18  52  18.07 

-25    758.6 

7-5 

2.8 

0.21 

Nov.    I 

23  21.1 

14    521.21 

II  3750.4 

6.3 

2.4 

0.16 

17 

I  16.5 

185827.51 

24  57  1 1.8 

7-6 

2.9 

0.21 

2 

2323.4 

14  II  34.71 

12  17  20.5 

6.3 

2.4 

0.16 

18 

I  18.5 

19   428.18 

2445    1.7 

7-7 

2.9 

0.22 

3 

23  25.7 

14  17  48.70 

12  56  15.9 

6.3 

2.4 

0.16 

19 

I  20.4 

19  10  18.64 

24  31  31.5 

7-9 

3.0 

0.22 

4 

23  28.0 

1424    3-21 

133434-0 

6.2 

2.4 

0.16 

20 

I  22.1 

191557.22 

24  16  45. 1 

8.0 

3-1 

0.22 

5 

23  30.3 

14  30  18.29 

-14  12  12.2 

6.2 

2.4 

0.16 

21 

I  23.6 

19  21  22.08 

-24    047.5 

8.2 

3.1 

0.23 

6 

23  32.6 

14  36  34.00 

1449    8.3 

6.2 

2.3 

0.16 

22 

I  24.8 

1926  31.16 

23  43  44-7 

8.4 

3-2 

0.23 

7 

23  34-9 

144250.40 

152520.3 

6.2 

2.3 

0.16 

23 

125.7 

19  31  22.14 

23  25  43.8 

8.6 

3.3 

0.24 

8 

23  37-2 

1449    7-56 

16    046.3 

6.1 

2.3 

0.16 

24 

I  26.3 

19  35  52.44 

23    653.6 

8.8 

3-3 

0.24 

9 

23  39.6 

145525.55 

16  35  24.4 

6.1 

2.3 

0.16 

25 

I  26.4 

19  39  59-22 

22  47  24.4 

9.0 

3-4 

0.25 

10 

2341.9 

15    144-44 

-17    912.9 

6.1 

2.3 

0.16 

26 

I  26.2 

19  43  39.42 

-22  27  27.7 

9-3 

3.5 

0.25 

II 

23  44-3 

15    8    4.32 

17  42  10.1 

6.1 

2.3 

0.16 

27 

125.4 

19  46  49.75 

22    7  16.4 

9-5 

3.6 

0.26 

12 

23  46.7 

151425.25 

18  14  14.5 

6.1 

2.3 

0.16 

28 

I  24.1 

194926.74 

2147    5.2 

9.8 

3-7 

0.27 

13 

2349-1 

152047.30 

18  45  24.8 

6.1 

2.3 

0.16 

29 

I  22.1 

19  51  26.84 

21  27  lO.O 

lO.I 

3.8 

0.28 

M 

2351.6 

152710.54 

19  15  39-4 

6.1 

2.3 

0.16 

30 

I  19.5 

195246.58 

21    747.3 

10.4 

4.0 

0.28 

15 

23  54.0 

153335-05 

-19  44  57.0 

6.1 

2.3 

0.16 

31 

I  16.2 

195322.70 

-204913.8 

ia7 

4.1 

0.29 

16 

2356.5 

1540    0.S8 

-20  13  16. 1 

6.1 

2.3 

0.16 

32 

I  12. 1 

195312.44 

-203146.3 

II. I 

4.2 

0.30 
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VENUS,  1910. 


FOR  TRANSIT  AT  WASHINGTON. 

1 

Mean 

'sid.T. 

Mean 

lsid.T.,1 

Date. 

Time 

of 

Transit. 

Apparent 

Right 
Ascension. 

Apparent 
Decfination. 

Hor. 
Par. 

Semi- 
diam. 

ofS.D, 
Pass. 

Mer. 

Date. 

Time 

of 

Transit. 

Ascension. 

Apparent 
Decfination. 

0     »      »• 

Hor. 
Par. 

Semi- 

diam. 

ofaD. 

Pass. 

Mer. 

h    m 

h    m     a 

•        t        n 

r» 

" 

s 

h    m 

h 

m     s 

s 

Ian.   o 

3    2.0 

21  4024.28 

-14      841.3 

19.2 

18.7 

1.29 

Feb.  1 4 

2343.4 

21 

22  36.39 

-  6  28  18.9 

32.0 

31.I 

2.08 

I 

3    0.4 

21  4246.41 

13  47  14.5 

19.5 

19.0 

I.31 

15 

23  37.2 

21 

20  20.20 

6  37  14. 1 

31.9 

31.0 

2.07 

2 

258.7 

21  45    2.88 

13  25  51.8 

19.8 

19.2 

1.32 

16 

2331.1 

21 

18     9.05 

64638.7 

31.7 

30.8 

2.06 

3 

257.0 

214713.55 

13    434.5 

20.1 

19.5 

1-34 

17 

23  25.0 

21 

16     3.72 

6  56  28.5 

31.5 

30.6 

2.05 

4 

255.1 

21  49  18.26 

12  43  24.2 

20.4 

19.8 

1.35 

18 

23  19.1 

21 

14     4.92 

7   639.0 

31.3 

30.4 

2.04 

5 

2  53-2 

21  51  16.82 

-12  22  22.5 

20.7 

20.1 

1.37 

19 

2313.3 

21 

12  13.33 

-  7  17    5-9 

31.0 

30.1 

2.02 

6 

251.1 

2153     9.03 

12    I  31.0 

21. 1 

20.4 

1.39 

20 

23    7.7 

21 

10  29.58 

7  27  44-9 

30.7 

29.8 

2.00 

7 

248.9 

215454.70 

II  40  51.3 

21.4 

20.7 

1.42 

21 

23    2.2 

21 

854.17 

7  38  31.9 

30.4 

29.5 

1.98 

8 

246.6 

21  56  33.66 

II  2025.0 

21.7 

2I.I 

1.44 

22 

22  56.8 

21 

7  27.54 

7  49  22.6 

30.1 

29.2 

1.96 

9 

244.2 

2158     5.73 

II    0  14.0 

22.0 

21.4 

1.46 

23 

22  51.6 

21 

6  10.09 

8    013.1 

29.8 

28.9 

1.94 

lo 

241.7 

21  59  30.72 

-10  40  20. 1 

22.4 

21.8 

1.48 

24 

22  46.5 

21 

5    2.11 

-  8  10  59.8 

29.4 

28.5 

1.92 

II 

239.1 

22     0  48.40 

10  20  45.2 

22.8 

22.1 

1.50 

25 

2241.6 

21 

4    3-83 

8  21  39.3 

29.0 

28.2 

1.90 

12 

236.3 

22     158.55 

10    I  31.3 

23.1 

22.5 

1.52 

26 

22  36.9 

21 

3  15.40 

832    8.4 

28.6 

27.8 

1.87 

13 

233.4 

22     3     0.95 

94240.5 

23.5 

22.8 

1.54 

27 

22  32.3 

21 

2  36.93 

8  42  24.3 

28.2 

27.4 

1.85 

14 

230.4 

22    3  55-39 

9  24  14.8 

23.9 

23.2 

1.57 

28 

22  27.9 

21 

2    8.46 

8  52  24.3 

27.8 

27.0 

1.82 

15 

227.2 

22     441.66 

-96  16.4 

24.3 

23.6 

1.59 

Mar.  I 

22  23.7 

21 

149.98 

-  9    2    5.7 

27.4 

26.6 

1.80 

i6 

223.9 

22     519.54 

84847.4 

24.7 

24.0 

1.62 

2 

22  19.6 

21 

I  41.42 

911  26.3 

27.0 

26.2 

1.77 

17 

2  20.5 

22     548.83 

8  31  50.2 

25.1 

24.3 

1.64 

3 

22  15.7 

21 

142.67 

92024.1 

26.6 

25.8 

1.75 

i8 

2  16.9 

22     6     9.32 

8  15  27.2 

25.5 

24.7 

1.66 

4 

22  II.9 

21 

153.60 

9  28  57.2 

26.2 

25.5 

1.73 

19 

213.2 

22     6  20.85 

7  59  40.8 

25.9 

25.1 

1.69 

5 

22     8.3 

21 

2  14.05 

9  37    4.1 

25.8 

25.1 

1.70 

20 

2    9.3 

22     623.27 

-  74433.5 

26.3 

25.5 

1.72 

6 

22    4-9 

21 

2  43.82 

-  94443.3 

25.4 

24.7 

1.67 

21 

2    5.2 

22     6  16.42 

730   7.7 

26.7 

25.9 

1.75 

7 

22     1.6 

21 

3  22.67 

95153.5 

25.0 

24.3 

1.64 

22 

2     I.O 

22     6     0.21 

7  16  25.6 

27.1 

26.3 

1.77 

8 

21  58.5 

21 

4  10.36 

9  58  33.6 

24.6 

23.9 

1.62 

23 

156.6 

22     534.57 

7    329.5 

27.5 

26.7 

1.80 

9 

21  55.5 

21 

5    6.62 

10    4  42.6 

24.2 

23.5 

1.59  1 

24 

I  52.1 

22     459.48 

651  21.9 

27.9 

27.1 

1.82 

10 

21  52.6 

21 

6  11.20 

10  10  19.8 

23.8 

23.1 

1.57 

25 

147.4 

22     414.94 

-640    5.1 

28.3 

27.5 

1.84 

II 

21  49.9 

21 

7  23.84 

-10  15  24.5 

23.4 

22.7 

1.54 

26 

I  42.6 

22     321.00 

62941.3 

28.7 

27.8 

1.86 

12 

21  47.3 

21 

8  44.25 

10  19  56.1 

23.0 

22.4 

1.52  1 

27 

I  37.7 

22     2  17.76 

6  20  12.3 

29.1 

28.2 

1.89 

13 

21  44.8 

21 

10  12.15 

10  23  54.1 

22.6 

22.0 

1.49 

28 

132.5 

22     I     5.38 

6  II  39.9 

29.4 

28.5 

1.91 

14 

21  42.5 

21 

II  47.28 

10  27  18.2 

22.3 

21.6 

1.47 

29 

I  27.2 

215944.08 

6    4    5.8 

29.8 

28.9 

1.93 

15 

2140.3 

21 

1329.39 

1030    7.9 

21.9 

21.2 

1.44 

30 

I  21.8 

21  58  14.15 

-  5  57  31.8 

30.1 

29.2 

1.95 

16 

21  38.1 

22 

15  18.21 

-10  32  23.0 

21.6 

20.9 

1.42 

31 

I  16.2 

21  56  35.94 

5  51  59-2 

30.4 

29.6 

1.98 

17 

21  36.1 

2] 

17  13.48 

1034    3.1 

21.2 

20.6 

1.40 

Feb.  I 

110.5 

215449.86 

5  47  28.9 

30.7 

29.9 

2.00 

18 

21  34.2 

21 

19  14.94 

1035    8.0 

2a9 

20.3 

1.38 

2 

iV7 

21  52  56.39 

5  44    1.6 

31.0 

30.2 

2.02 

19 

21  32.4 

21 

21  22.35 

10  35  37.5 

20.5 

19.9 

1.35 

3 

058.8 

21  50  56.07 

54137.5 

31.3 

30.4 

2.03 

,0 

21  30.7 

21 

23  35.46 

10  35  31.5 

20.2 

19.6 

1.33 

4 

052.8 

21  48  49.54 

-  5  40  i6.6 

31.5 

30.6 

2.04 

21 

21  29.0 

21 

25  54.04 

-10  34  49.9 

19.9 

19.3 

1.31 

5 

046.6 

214637.48 

53958.5 

31.6 

30.7 

2.05 

22 

21  27.5 

21 

28  17.88 

10  33  32.7 

19.6 

19.0 

1.29 

6 

040.4 

21  44  20.63 

54042.4 

31.8 

30.9 

2.07 

23 

21  26.0 

21 

30  46.75 

10  31  4a  I 

19.3 

18.7 

1.27 

7 

034.2 

21  41  59.79 

5  42  27.0 

32.0 

31.I 

2.08 

24 

21  24.6 

21 

33  20.43 

1029  12.0 

19.0 

18.4 

1.2S 

8 

027.9 

21  39  35.79 

5  45  10.7 

32.1 

31.2 

2.09 

25 

21  23.3 

21 

35  58.69 

10  26    8.5 

18.7 

18.I 

1.23 

9 

021.5 

2137  9.53 

-  54851.6 

32.2 

31.3 

2.09 

26 

21  22.1 

21 

3841.32 

-10  22  29.6 

18.4 

17.9 

1. 21 

10 

0  15. 1 

213441.92 

55327.3 

32.3 

31.3 

2.09 

27 

21  21.0 

21 

41  28.12 

10  18  15.5 

18. 1 

17.6 

1. 19 

II 

0    8.7 

21  32  13.90 

5  58  55.0 

32.3 

31.3 

2.09 

28 

21  19.9 

21 

44  18.91 

10  13  26.5 

17.8 

17-3 

I.I7 

12 

0    2.3 

21  29  46.41 

6    511.5 

32.3 

31.3 

2.09 

29 

21  18.9 

21 

47  13.50 

10    8    2.8 

17.5 

17.0 

1.15 

12 

23  55.9 

21  27  20.39 

612  13.5 

32.2 

31.3 

2.08 

30 

21  17.9 

21 

5011.71 

10    2    4.7 

17.3 

16.8 

1.14 

13 

23  49.6 

21  24  56.75 

-  61957.3 

32.1 

31.3 

2.08 

31 

21  17.0 

21 

53  13-34 

-  9  55  32.6 

17.0 

16.5 

1.12 

i     '' 

23  43.4 

21  22  36.39 

-  6  28  i8.g 

32.0 

3I.I 

2.08 

Apr.  I 

21  16.I 

21 

56  18.24 

-  9  48  26.7 

16.8 

16.3 

1. 10 
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FOR  TRANSIT  AT  WASHINGTON. 

Mean 

Sid.  T 
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Sid.T. 
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1 

Time 

of 

Transit. 
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0     »      »» 
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Par. 
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Time 

of 

Transit. 
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Apparent 
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Hor. 
Par. 

Semi- 
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of  S.D. 
Pass. 
Mer. 

s .      ' 

1 

[1    m 

h    m     s 

ft 

ff 

s 

h    m 

h    m     8 

0            »             M 

». 

w 

Apr.  I 

2] 

E  16.I 

21  56  18.24 

-9  48  26.7 

i6.8 

16.3 

I.IO 

Mayi7 

21     6.4 

04752.46I+  313    3.7 

9.9 

9.6 

0.64. 

2 

2] 

t  15-3 

21  59  26.24 

94047.4 

16.6 

16. 1 

1.09 

iS 

21    6.5 

05157.20 

336    2.6 

9.9 

9-5 

0.63  I 

3 

2] 

r  14.5 

22    237.19 

93235.1 

16.3 

15.9 

1.08 

19 

21    6.6 

056    2.64 

3  59    6.0 

9.8 

9.4 

0.63 

4 

2] 

E13.8 

22    5  50.91 

923  50.2 

16. 1 

15.7 

1.06 

20 

21    6.8 

I    0    8.79 

4  22  13.4 

9.7 

9.3 

0.62 

5 

2] 

C13.2 

22     9     7.27 

9  14  33.3 

15.9 

15.4 

1.04 

21 

21     7.0 

I    415.67 

44524.1 

9.6 

9.2 

0.62 

6 

2] 

[12.5 

22  1226.13 

-9    444.7 

15.7 

15.2 

1.02 

22 

21     7.2 

I    823.28 

+  5    8  37.3 

9-5 

9.2 

0.61 

7 

2] 

[  11.9 

22  15  47-35 

8  54  24.9 

15.5 

15.0 

I.OI 

23 

21     7.3 

I  12  31.65 

53152.4 

9.4 

9.1 

0.61 

8 

2] 

[  11.4 

22  19  10.80 

84334.5 

15.2 

14.8 

I.OO 

24 

21     7.5 

I  16  40.79 

5  55   8.7 

9.3 

9.0 

0.61  t 

9 

2] 

[  10.9 

222236.35 

8  32  14.  T 

15.0 

14.6 

0.99 

25 

21     7.8 

I  20  50.72 

61825.5 

9-3 

9.0 

0.61 

JO 

21 

t  10.4 

2226     3.90 

8  20  24.4 

14.8 

14.4 

0.97 

26 

21     8.0 

125     1.45 

641  42.2 

9.2 

9.0 

0.60 

II 

21 

t    9.9 

22  29  33.34 

-8    8    5.8 

14.7 

14.2 

0.96 

27 

21     8.3 

I  29  13.00 

+  7    458.1 

9.1 

8.9 

0.60 

1 

12 

2] 

c    9.5 

2233     4.57 

7  55  18.8 

14.5 

14.0 

0.95 

28 

21     8.5 

I  33  25.39 

72812.5 

9.1 

8.8 

0.59' 

13 

2] 

[    9.1 

22  36  37.49 

742    4.1 

14.3 

13-9 

0.94 

29 

21     8.8 

I  37  38.63 

7  51  24.5 

9.0 

8.7 

0.59 

M 

2] 

8.8 

22  40  12.02 

7  2822.1 

14.1 

13-7 

0.92 

30 

21     9.1 

I  41  52.74 

8  14  33.5 

9.0 

8.7 

P.58 

15 

2] 

:    8.4 

22  43  48.09 

71413.3 

13.9 

13.5 

0.91 

31 

21     9.4 

146    7.73 

8  37  39.0 

8.9 

8.6 

0.58 

i6 

21 

8.1 

22  47  25.63 

-^5938.3 

13.7 

13.3 

0.90 

June  I 

21     9.7 

I  50  23.61 

+  9    040.1 

8.8 

8.5 

0.58 

17 

21 

7.8 

2251     4.57 

6  44  37.7 

13.6 

13.2 

0.89 

2 

21  lO.I 

15440.39 

92336.0 

8.7 

8.5 

0.58 

i8 

2] 

^    7-5 

22  54  44.83 

629  12. 1 

13.4 

13.0 

0.88 

3 

21  10.4 

I  5858.10 

9  46  26.0 

8.7 

8.4 

0.57 

19 

2J 

^    7-3 

225826.37 

6  13  22.0 

13.2 

12.9 

0-87 

4 

21  10.8 

2    316.76 

icJ    9    9.4 

8.6 

8.4 

0.57 

20 

21 

:    7.1 

23     2     9.12 

5  57   7.9 

13.1 

12.7 

0.86 

5 

21  II. 2 

2    736.37 

10  31  45.4 

8.5 

8.3 

0.56 

21 

21 

6.9 

23     553.03 

-5  40  30.5 

13.0 

12.6 

0.85 

6 

21  II.6 

2  II  56.94 

+10  54  13.4 

8.5 

8.2 

0.56 

22 

21 

6.7 

23     938.05 

5  23  30.3 

12.8 

12.4 

0.83 

7 

21  12.0 

2  16  18.49 

II  1632.5 

8.4 

8.2 

0.55 

23 

21 

6.5 

231324.13 

5    6   7-9 

12.7 

12.3 

0.82 

8 

21  12.4 

2  2041.02 

II  3842.0 

^.4 

8.1 

0.55 

24 

21 

:    6.3 

2317  H.23 

4  48  24.0 

12.5 

12. 1 

o.8i 

9 

21  12.8 

225    4.56 

12    041.3 

8.3 

8.1 

0.55 

25 

21 

6.2 

23  20  59.31 

4  30  19.2 

12.4 

12.0 

0.80 

10 

21  13.3 

22929.13 

12  22  29.5 

8.2 

8.0 

0.55 

26 

21 

:    6.1 

232448.34 

-4  "  54.1 

12.2 

11.9 

0.79 

II 

21  13.8 

2  33  54-73 

+1244    6.1 

8.2 

8.0 

0.54 

27 

21 

:    6.0 

23  28  38.28 

3  53   9.3 

12. 1 

11.8 

0.79 

12 

21  14.3 

2  38  21.38 

13    530.3 

8.1 

7.9 

0.54 

28 

21 

5-9 

23  32  29.10 

3  34    5.5 

II.9 

11.6 

0.78 

13 

21  14.8 

24249.11 

13  26  41.4 

8.1 

7.8 

0.54 

29 

21 

:    5.8 

23  36  20.76 

31443.3 

11.8 

II.5 

0.77 

14 

21  15.3 

2  47  17.93 

134738.6 

8.0 

7.8 

0.54 

30 

21 

f    5.7 

23  40  13.23 

255    3.5 

11.7 

11.4 

0.76 

15 

21  15.9 

25147.85 

14    821.4 

7.9 

7.7 

0.53 

May  I 

21 

5.6 

2344    6-49 

-2  35    6.6 

1 1.6 

11.3 

0.76 

16 

21  16.5 

2  56  18.88 

+14  28  49.0 

7.9 

7.7 

0.53 

2 

2] 

[    5.6 

2348    0.52 

21453.3 

II.5 

II.I 

0.75 

17 

21  I7.I 

3    051.04 

1449    0.9 

7.8 

7.6 

0.53 

3 

21 

5.6 

.23  51  55.29 

15424.4 

1 1.4 

II.O 

0.74 

18 

21  17.7 

3    524.35 

15    856.3 

7.8 

7.6 

0.53 

4 

2] 

:    5.6 

23  55  50.77 

I  33  40.5 

11.2 

10.9 

0.73 

19 

21  18.3 

3    958.82 

152834.3 

7.7 

7.5 

0.52 

5 

21 

:    5.6 

235946.96 

I  12  42.4 

ii.i 

10.8 

0.72 

20 

21  19.0 

3  14  34.46 

15  47  54.3 

7.7 

7.5 

0.52 

6 

21 

5.6 

0    343.84 

-0  51  30.9 

XI.O 

ia7 

0.71 

21 

21  19.6 

3  19  ".27 

+16    6  55.7 

7.7 

7.5 

0.52 

7 

2] 

[    5.6 

0    741.40 

0  30    6.6 

10.9 

I0.6 

0.71 

22 

21  20.3 

32349.27 

162537.8 

7.6 

7.4 

0.52 

8 

2J 

:    5.6 

oil  39.61 

-0    8  30.3 

10.8 

10.5 

0.70 

23 

21  21.0 

3  28  28.46 

16  43  59.8 

7.6 

7.4 

0.51 

9 

21 

t    5.7 

0  15  38.46 

+013  17.3 

T0.7 

10.4 

0.70 

24 

21  21.7 

3  33    8.84 

17    2    1.2 

7.5 

7.3 

0.51 

10 

2] 

c    5.7 

0  19  37.95 

0  35  15.6 

10.6 

10.3 

0.69 

25 

21  22.5 

3  37  50.43 

17  19  41.2 

7.5 

7.3 

0.51 

II 

2] 

[    5.8 

0  23  38.08 

+0  57  23.8 

10.5 

10.2 

0.68 

26 

21  23.3 

3  42  33.22 

+17  36  59.0 

7-4 

7.2 

0.51 

12 

2] 

[    5.8 

0  27  38.84 

I  19  41.2 

10.4 

10. 1 

0.67 

27 

21  24.1 

34717.21 

17  53  54.1 

7.4 

7.2 

0.51 

13 

21 

[    5.9 

03140.25 

142    7.3 

10.3 

10.0 

0.67 

28 

21  24.9 

352    2.41 

18  10  25.7 

7.4 

7.2 

0.51 

14 

2] 

[    6.0 

03542.31 

2    441.3 

10.2 

9.9 

0.66 

29 

21  25.7 

3  56  48.81 

18  26  33.1 

7.4 

7.1 

0.50 

15 

2] 

c    6.1 

0  39  45.03 

2  27  22.4 

10. 1 

9.8 

0.66 

30 

21  26.5 

4    I  36.40 

18  42  15.7 

7.3 

7.1 

0.50 

16 

2] 

[    6.2 

04348.41 

+2  50  10. 1 

10.0 

9.7 

0.65 

July  I 

21  27.4 

4    625.16 

+18  57  32.8 

7.2 

7.0 

0.50' 

17 

2] 

i    6.4 

0  47  52.46 

+313    3.7 

9.9 

9.6 

0.64 

2 

21  28.3 

4  11  15.09 

+19  12  23.7 

7.2 

7.0 

0.50  1 
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FOR  TRANSIT  AT  WASHINGTON.                                            ' 
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1 

h    m 

h    m     s 

0            .             M 

" 

M 

s 

\     h    m 

h     m    s            0     .      .. 

.' 

".    s        1 

July  I 

21  27.4 

4    625.16 

+18  57  32.8 

7.2 

7.0       0.50 

Aug.  161  22  20.2 

8    0  44.03+2041  21.7 

6.0 

5.8    0.41 

2 

21  28.3 

4  II  15.09 

19  12  23.7 

7.2 

7-0 

0.50 

17 

22  21.4 

8    550.90 

2029  12.3 

5.9 

5.8,  0.41  I 

3 

21  29.2 

416    6.16 

19  26  47.7 

7-2 

7-0 

0.50 

18 

22  22.5 

81057.14 

20  16  27.6 

5-9 

5.8'  0.41  1 

4 

21  30.1 

42058.37 

194044.2 

7-2 

7.0 

0.49 

19 

22  23.7 

8  16    2.71 

20    3    7.9 

5.9 

5.7'  0.41 

5 

21  31. 1 

42551.69 

1954  12.5 

7-1 

6.9 

0.49 

20 

22  24.8 

821    7.60 

19  49  13.5 

5.9 

5.7    0.41  1 

6 

21  32.0 

43046.11 

+20    7  12. 1 

7-1 

6.9 

0.49 

21 

22  26.C 

8  26  11.77 

+19  34  44.8 

5.9 

5-7 

0.40 

7 

21  33.0 

43541.60 

201942.3 

7.0 

6.8 

0.49 

22 

22  27.1 

8  31  15.20 

19  1942.2 

5-9 

5-7 

0.40  ■ 

8 

21  34.0 

44038.14 

203142.5 

7.0 

6.8 

0.49 

23 

22  28.2 

8  36  17.88 

19    4    6.3 

5-8 

5.7 

0.40 

9 

21  35.0 

4  45  35-70 

2043  12.2 

7.0 

6.8 

0.49 

24 

22  29.3 

841  19.78 

18  47  57.6 

5-8 

5.6 

0.40  ' 

lO 

21  36.1 

4  50  34-27 

20  54  10.7 

7.0 

6.7 

0.48 

25 

22  30.3 

8  46  2a  88 

18  31  16.4 

5.8 

5-6 

0.39 

n 

21  37.1 

4  55  33.«2 

-f2I     437.6 

6.9 

6.7  0.48 

26 

2231.4 

8  51  21.17 

+18  14    3.3 

5.8 

5.6 

0.39' 

12 

21  38.2 

5    034-32 

211432.3 

6.9 

6.7 

0.47 

27 

22  32.4 

8  56  20.64 

17  56  18.9 

5.8 

5-6 

0.39 

13 

21  39.2 

5    5  35-74 

21  23  54.4 

6.8 

6.6 

0.47 

28 

22  33-5 

9    119.27 

1738    3.6 

5.7 

5.6 

0.39 

M 

21  40.3 

5  10  38.06 

213243.3 

6.8 

6.6 

0.47 

29 

22  34-5 

9    617.04 

17  19  18.1 

5.7 

5.6 

0.39  1 

15'  2141.4 

51541.24 

21  4058.7 

6.8 

6.6 

0.47 

30 

22  35-5 

911  13.94 

17    0    2.9 

5.7 

5.6 

0.39 

16;  21  42.6 

5  20  45.25 

+21  48  40.0 

6.7 

6.5 

0.47 

31 

22  36.5 

9  16    9.96 

+16  40  18.6 

5-7 

5-5,  0.38   1 

17 

21  43.7 

5  25  50.06 

21  5546.7 

6.7 

6.5 

0.47 

Sept.  I 

22  37-5 

921    5-10 

1620    5.8 

5-7 

5.5 

0.38 

18 

21  44.8 

5  30  55-63 

22     2  18.5 

6.7 

6.5 

0.47 

2 

22  38.4 

92559-35 

155925.2 

5.7 

5-5 

O.3S1 

19 

21  46.0 

536    1.91 

22     8  14.9 

6.6 

6.5 

0.47 

3 

22  39-4 

93052.71 

153817.3 

5-7 

5-5 

0.38 

20 

2147.2 

•541    8-87 

22  13  35-7 

6.6 

6.4 

0.46 

4 

2240.3 

93545.18 

15  1642.8 

5.6 

5.5 

0.38] 

21 

21  48.4 

5  46  16.48 

+22  18  20.4 

6.6 

6.4 

0.46 

5 

2241.2 

94036.77 

+14-5442.3 

5.6 

5-5 

0.38 

22 

21  49.5 

5  51  24.69 

22  22  28.8 

6.6 

6.4 

0.46 

6 

22  42.1 

9  45  27.47 

14  32  16.6 

5-6 

5-5 

0.37; 

23 

21  50.7 

5  56  33-46 

22  26     0.6 

6.5 

6.3 

0.46 

7 

2243.0 

95017.30 

14    926.3 

5.6 

5.4 

0-37  ; 

24 

21  52.0 

6    142.75 

222855.3 

6.5 

6.3 

0.46 

8 

22  43.9 

9  55    6.27 

1346  12.0 

5.6 

5.4 

0.37' 

25 

21  53.2 

6   652.51 

22  31  12.8 

6.5 

6.3 

0.46 

9 

22  44.7 

95954-38 

132234.3 

5.6 

5-4I  0.37,1 

26 

21  54.4 

6  12    2.70 

+22  32  52.8 

6.4 

6.3 

0.45 

10 

22  45.5 

10    441-65 

+12  58  34.0 

5.6 

5.4 

0.37" 

27 

21  55.6 

6  17  13.26 

223355.1 

6.4 

6.2 

0.45 

II 

22  46.4 

10    928.09 

123411.7 

5.6 

5-4 

0.37' 

28'  21  56.9 

6  22  24.14 

22  34  19.6 

6.4 

0.2 

0.45 

12 

22  47.2 

10  14  13.72 

12    928.2 

5.5 

5.4 

0.37 

29'  21  58.1 

62735.29 

22  34     6.0 

6.4 

6.2 

0.45 

13 

22  48.0 

10  18  58.57 

11  44  24.1 

5.5 

5.4 

0.37 

30 

21  59-3 

6  32  46.67 

22  33  14. 1 

6.3 

6.2 

0.44 

14 

22  48.8 

10  23  42.65 

11  19    0.1 

5.5 

5.4 

0.37' 

31 

22     0.6 

6  37  58.22 

+22  31  44.0 

6.3 

6.1 

0.44 

15 

22  49.6 

1028  25.99 

+10  53  16.9 

5.5 

5-3 

0.36 

lAug.   I 

22      1.8 

643    9.88 

22  29  35.5 

6.3 

6.1 

0.44 

16 

22  50.3 

1033    8.60 

10  27  15.2 

5.5 

5.3   0.36 

2  22    3.1 

64821.60 

22  26  48.6 

6.3 

6.1 

0.44 

17 

22  51. 1 

103750.51 

10    0  55.6 

5-5 

5-3  0-36 

3  22    4.3 

65333.33 

222323.3 

6.2 

6.1 

0.43 

18 

2251.8 

104231.75 

9  34  18.7 

5.5 

5-3   0.36 

4 

22     5.6 

6  58  45.01 

22  19  19.5 

6.2 

6.0 

0.43 

19 

22  52.5 

1047  12.36 

9    725.4 

5-5 

5. 31  0.36 

5 

22     6.8 

7    356.59 

+221437.4 

6.2 

6.0 

0.43 

20 

22  53.3 

105152.35 

-^  8  40  16.3 

5.5 

5.3  0.36' 

6 

22     8.1 

7    9    8.02 

22     9  17.0 

6.2 

6.0 

0.43 

21 

22  54.0 

1056  31.75'     8  12  52.1 

5.4 

5.3I  0.36 

7 

22     9.3 

7  14  19.26 

22     318.4 

6.1 

6.0 

0.43 

22 

22  54-7 

11    I  10.61      74513.5 

5.4 

5.3!  0.36 

8 

22  10.6 

7  19  30.25 

21  5641.8 

6.1 

5-9 

0.43 

23 

22  55.4 

II    548.95      7  17  21. 1 

5-4 

5.3  0.36 

9 

22  II. 8 

7  24  40.94 

214927.2 

6.1 

5.9 

0.42 

24 

22  56.1 

II  10  26.80      649  15.7 

5.4 

5-3   0.35 

10 

22  13.0 

72951-30 

+21  41  34.8 

6.1 

5.9 

0.42 

25 

22  56.8 

11  15    4.20+  6  20  58.1 

5.4 

5-2j  0.35 

II 

22  14.2 

7  35    1.27 

21  33    5.0 

6.1 

5-9 

0.42 

26 

22  57.4 

111941.18      55229.0 

5.4 

5.2,  0.35 

12 

22  15.4 

7  40  10,82 

21  23  58.0 

6.0 

5.9 

0.42 

27 

2258.1 

II  24  17.77 

5  23  49.0 

5-4 

5.2  0.35 

^3 

22  16.6 

7  45  19.91 

21  14  13.8 

6.0 

5.8.  o.^zl 

28  22  58.8 

II  28  54.00 

4  54  58.8 

5.4 

5-2 

0.35 

14 

22  17.8 

7  50  28.50 

21    3  52.8 

6.0 

5.8 

0.42 

29I  22  59.4 

II  3329.90 

4  25  59.3 

5-4 

5-2 

0.35 

15 

22  19.0 

7  55  36.55 

+205255.3 

6.0 

5.8 

0.41 

30  23    0.0 

II  38    5-50 

+  35651-2 

5-4 

5-2 

0.35: 

16,  22  20.2 

!            1 

8    044.03:4-204121.7 

6.0 

5.8 

0.41 

Oct.   ij  23    0.7 

II  4240.83+  327  35.2 

5.4 

5-2 

.„j 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

.of 

Transit. 

Ap^,aren. 
Ascension. 

Apparent 
Declination. 

0         >         n 

Hor. 
Par. 

Semi- 
diam. 

Sid.  T 
ofS.D. 
Pass. 

Mer. 

Date. 

Mean 

Time 

of 

Transit. 

h     m 

Ascension, 
h    m     s 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

Sid.T. 

of  S.D. 

Pass. 

Mer. 

s 

h    m 

h    m     s 

" 

M 

8 

0            t             M 

" 

" 

Oct.   I  23    0.7 

II  42  40.83 

+  3  27  35.2 

5.4 

5-2 

0.35 

Nov. 16 

23  36.7 

15  20    9.46 

-17  43  39.7 

5-1 

5.0 

0.35 

2  23    1.3 

II  47  15.94 

2  58  12.0 

5.3 

5.2 

0.35 

17 

23  37.8 

1525  14.08 

18    447.2 

5.1 

5.0 

0.35 

3  23    2.0  II  51  50.88 

2  28  42.5 

5-3 

5.2 

0.35 

18 

23  39-0 

15  30  19.94 

182525.4 

5.1 

5.0 

0.35' 

4;  23    2.6 

II  5625.67 

159   7-4 

5-3 

5.2 

0.35 

19 

2340.2 

153527.03 

184533-5 

5.1 

5.0 

0.35 

5 

23    3-3 

12    I    0.35 

12927.3 

5-3 

5-2 

0.35 

20 

2341-4 

154035.36 

19    510.7 

5.1 

5.0 

0.35 

6 

23    3.9 

12     534-96 

+  05943-0 

5-3 

5-2 

0.35 

21 

23  42-6 

154544.93 

-19  24  16.4 

5.1 

5.0 

0.36 

1            7 

23    4-5 

12  10    9.53 

02955.3 

5.3 

5.2 

0.35 

22 

23  43.8 

155055.73 

194249.8 

5.1 

5.0 

0.36 

8 

23    5-1 

12  14  44.10 

+  00    5.0 

5.3 

5-1 

0.34 

23 

2345.1 

1556    7.74 

20    0  50. 1 

5-1 

5.0 

0.36 

9 

23    5.8 

12  19  18.71 

-  0  29  47.3 

5.3 

5.1 

0.34 

24 

23  46.4 

16    I  20.95 

20  18  16.6 

5.1 

5.0 

0.36 

;       10 

23    6.4 

122353.41 

0  59  40.7 

5-3 

5-1 

0.34 

25 

23  47.6 

16    635.34 

2035    8.6 

5.1 

5.0 

0.36 

II 

23    7.0 

122828.23 

-  I  29  34.6 

5-3 

5.1 

0.34 

26 

23  48.9 

16  II  50.90 

-20  51  25.4 

5.1 

5-0 

0.36 

1       12 

23    7-7 

12  33     3.22 

I  59  28.2 

5-3 

5-1 

0.34 

27 

23  50.3 

16  17    7.60 

21    7    6.1 

5.1 

5.0 

0.36 

13 

23    8.3 

12  37  38.41 

2  29  20.8 

5-3 

5-1 

0.34 

28 

23  51-6 

16  22  25.42 

21  22  10.3 

5-1 

5.0 

0.36 

14 

23    9-0 

12  42  13.84 

2  59  1 1.6 

5-3 

5-1 

0.34 

29 

23  53.0 

162744.33 

21  36  37.2 

5.1 

5.0 

0.36 

i       ^5 

23    9-6 

124649.56 

3  28  59.9 

5.3 

5-1 

0.34 

30 

23  54.4 

1633     4.28 

21  5026.2 

5.1 

5.0 

0.36 

16 

23  10.3 

12  51  25.62 

-  3  58  44-9 

5-2 

5-1 

0.34 

Dec.   I 

23  55-8 

16  38  25.25 

-22     336.7 

5.1 

5.0 

0.36 

17 

23  10.9 

12  56     2.05 

4  28  25.9 

5-2 

5.1 

0.34 

2 

23  57.2 

164347.21 

22  16     8.2 

5.1 

5.0 

0.36 

18 

23  11.6 

13     038.90 

458    2.1 

5;2 

5.1 

0.34 

3 

2358.6 

1649  10.12 

22  28     O.I 

5-1 

5.0 

0.36 

1          19 

2312.3 

13     5  16.21 

5  27  32.9 

5-2 

5.1 

0.34 

5 

0    0.1 

16  54  33-93 

22  39  II.6 

5.1 

5.0 

0.36 

1         20 

23  13-0 

13    9  54-OI 

5  56  57.5 

5.2 

5.1 

0.34 

6 

0    1.6 

165958.59 

22  49  42.2 

5.1 

5.0 

0,36 

:             21 

23  13-7 

131432.35 

-626  15.0 

5.2 

5.1 

0.34 

7 

0    3.1 

17    524.06 

-22  59  31.6 

5.1 

5.0 

0.36 

22 

23  14.4 

13  19  11.28 

6  55  24.8 

5.2 

5-1 

0.34 

8 

0    4.5 

17  10  50.28 

23     839.4 

5.2 

5.0 

0.36 

23 

23151 

13  23  50.83 

7  24  26.0 

5.2 

5-1 

0.34 

9 

0    6.0 

17  16  17.20 

2317    5-1 

5.2 

5.0 

0.36 

24 

23  15-8 

13  28  31.04 

7  53  17-9 

5.2 

5-1 

0.34 

10 

0    7.5 

17  21  44.77 

232448.1 

5-2 

5-0 

0.36 

25 

23  16.5 

13  33  11.96 

8  21  59.8 

5-2 

5.1 

0.34 

II 

0    9.1 

17  27  12.93 

23  31  48.2 

5.2 

5.0 

0.37 

26 

23  17-3  13  37  53-60 

-  85030.9 

5.2 

5.1 

0.34 

12 

0  10.6 

17  32  41.63 

-2338     5.0 

5-2 

5.0 

0.371 

27 

2318.1 

1342  36.00 

9  18  50.3 

5.2 

5.0 

0.34 

13 

0  12. 1 

17  38  io.8i 

234338.4 

5-2 

5.0 

0-37 

1             28 

23  18.8 

13  47  19.21 

94657.2 

5-2 

5.0 

0.34 

14 

013.7 

17  43  40.42 

23  48  27.9 

5.2 

5.0 

0.37 

29 

23  19.6 

1352    3.25 

10  14  50.8 

5.2 

5.0 

0.34 

15 

0  15.2 

17  49  10.39 

23  52  33.3 

5.2 

5.0 

0.37 

30 

23  20.4 

13  56  48.16 

1042  30.3 

5.2 

5-0 

0.34 

16 

0  16.8 

17  54  40.67 

23  55  54.5 

5-2 

5.0 

0.37 

31 

2321.2 

14    I  33.96 

-II    954.9 

5-2 

5.0 

0.34 

17 

018.4 

18    0  H.20 

-23  58  31. 1 

5.2 

5.0 

0.37 

Nov.  I 

2322.1 

14    6  20.68 

"37    3-9 

5-2 

5.0'  0.34 

i8 

019.9 

18    541-90 

24    023.1 

5-2 

5.0 

0.37 

2 

2322.9  14  11    8.35 

12    356.3 

5-2 

5.0  0.34 

19 

0  21.5 

18  II  12.72 

24    I  30.5 

5.2 

5.0 

0.37 

3 

2323.8  14  1557-00 

12  30  31.4 

5.2 

5.0  0.34 

20 

023.1 

18  1643.60 

24    153-0 

5.2 

5.0 

0.37 

4 

23  24.7 

14  2046.67 

12  56  48.2 

5-2 

5.0  0.34 

21 

024.6 

18  22  14.47 

24    I  30.6 

5-2 

5.0 

0.37 

5 

23  25.C 

142537.38 

—13  22  46.1 

5-2 

5.0  0.34 

22 

026.2 

18  27  45.27 

-24    023.5 

5.2 

5.0 

0.37 

6 

2326.5 

143029.15 

134824.3 

5-2 

5.o|  0.34 

23 

027.8 

18  33  15.93 

235831-5 

5-2 

5.0 

0.37 

7 

23  27.4 

14  35  22.01 

14  13  41.8 

5-2 

5.0  0.35 

24 

029.3 

183846.39 

23  55  54-7 

5.2 

5.0 

0.37 

8 

23  28.4 

14  40  15.98 

14  38  37-9 

5.2 

5.0  0.35 

25 

030.9 

18  44  16.58 

23  52  33.2 

5-2 

5.0 

0.37 

9 

2329.4  1445  11.07 

15    3  "-9 

5-2 

5.0  0,35 

26 

032.4 

18  49  46.45 

23  48  27.2 

5.2 

5.0 

0.37 

10 

23  30.4  14  50    7-29 

-15  27  22.8 

5-2 

5.0  0.35 

27 

034.0 

18  55  15.92 

-234336.8 

5.2 

5.0 

0.37 

II 

2331.4  1455    4-67 

15  51    9.8 

5-2 

5.0  0.35 

28 

035.5 

19    044.92 

23  38    2.2 

5.2 

5.0 

0.37 

12 

2332.4  15    0    3.23 

16  14  32.2 

5,2 

5.o|  0.35 

29 

037.0 

19    6  13.40 

23  3M3-7 

5.2 

5.0 

0.37 

'■          13 

23  33-4  15    5    2.97 

16  37  29.1 

51 

5.0 

0.35 

30 

038.5 

ig  II  41.29 

232441.5 

5-2 

5.0 

0.37 

14 

23  34-5  15  10    3.92 

16  59  59.8 

5.1 

5.0 

0.35 

31 

0  40.0 

19  17    8.53 

23  16  55.9 

5-2 

5.0 

0.37 

15 

23  35-6'  15  15    6.08 

-1722    3.6 

5-1 

5.0  0.35 

32 

041.5 

19  22  35.07 

-23    827.3 

5-2 

5.0 

0.37 

16 

23  36.7i  1520    9.46 

-17  43  39-7 

5.1 

5.0  0.35 

33 

043.0 

1928    0.85 

-22  59  16. 1 

5.2 

5.1 

0.37 

fEph  lol 
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FOR  TRANSIT  AT  WASHINGTON. 

Mean 

Ascension. 

Sid.T 

Mean 

Sid.  T.  1 

Date 

Time 

of 

Transit 

Apparent 
Declination. 

Her. 
Par. 

Semi- 
diam. 

ofS.D. 
Pass. 
Mer. 

Date. 

Time 

of 

Transit. 

Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

ofS.D. 
Pass. 
Mer. 

h    m 

h    m     8 

0     .     .. 

.' 

8 

h    m 

h    m     8 

0      *     •• 

n 

« 

1 
s 

Jan.    o 

18  lO.I 

12  51    2.58 

-4    3  II. I 

1.6 

17.3 

1.23 

Feb.  1 5 

15  12.3 

1254    6.09 

-4    937.8 

1.9 

19.8 

I.41 

I 

18    6.5 

12  51  21.47 

4    4  54-2 

1.6 

17.4 

1.24 

16 

15    8.2 

12  53  53.97 

4    8    6.6 

i.gj  19.8,  1.42 

2 

18    2.9  12  51  39.75 

4    633.4 

1.6 

17.4 

1.24 

17 

15    4.1 

12  53  41.21 

4    631.5 

1.9;  19.9    1.42 

3 

17  59-3 

12  51  57-43 

4    8    8.6 

1.6 

17.5 

1.24 

i8 

14  59.9 

125327.81 

4    452.5 

1.9 

19.9!  1.43 

4 

17  55.6 

12  52  14.50 

4    939.8 

1.6 

17.5 

1.25 

19 

14  55.8 

12  53  13.78 

4    3    9.8 

1.9 

20.0    1.43 

5 

17  51.9 

12  52  30.95 

-4  11    7.1 

1.6 

17.6 

1.25 

20 

14  51.6 

125259.13 

-4    123.3 

1.9 

20.0 

1.43 

6 

1748-3 

12  52  46.78 

41230.3 

1.6 

17.6 

1.25 

21 

14  47.4 

12  52  43.87 

35933.1 

1.9 

20.1 

1.44 

7 

17  44.6 

1253    1.97 

41349.3 

1.7 

17.7 

1.26 

22 

14  43.2 

12  52  28.00 

3  57  39.3 

1.9 

20.1 

1.44 

8 

17  40.9 

12  53  16.53 

415    4.1 

1.7 

17.8 

1.26 

23 

14  39-0 

125211.53 

3  55  42.0 

1.9 

20.2 

1.44  , 

9 

^7  37.2 

12  53  30.45 

4  16  14.7 

1.7 

17.8 

1.26 

24 

14  34.8 

12  51  54.47 

35341.2 

1.9 

20.2 

1.44 

lO 

17  33.5 

12  53  43.72 

-41721.1 

1.7 

17.9 

1.27 

25 

14  30.6 

12  51  36.83 

-3  51  37.0 

1.9 

20.3 

1.45' 

II 

17  29.8 

12  53  56.34 

4  18  23.4 

1.7 

17.9 

1.27 

26 

14  26.3 

12  51  18.64 

3  49  29.3 

1.9 

20.3 

1.45 

12 

17  26.1 

1254    8.30 

4  19  21.5 

1-7 

18.0 

1.28 

27 

14  22.1 

12  50  59.89 

3  47  18.4 

1.9 

20.4    1.45 

13 

1722.3 

12  54  19.59 

42015.5 

1-7 

18.0 

1.28 

28 

14  17.9 

125040.59 

3  45    4.4 

1.9 

20.4    1.45 

14 

17  18.6 

12  54  30.22 

421    5.2 

1-7 

18. 1 

1.28 

Mar.  I 

14  13.6 

12  50  20.75 

34247.3 

1.9 

20.4'  1.45 

15 

17  14.8 

125440.18 

-42150.7 

1.7 

18. 1 

1.29 

2 

14    9.3 

12  50     0.39 

-34027.1 

1.9 

20. 5 j  1.46  ! 

i6 

17  II.O 

12  54  49.46 

4  22  31.9 

1.7 

18.2 

1.29 

3 

14    5.0 

12  49  39.51 

338    3.9 

1.9 

20. 5I  1.46 

17 

17    7.2 

12  54  58.07 

423    8.8 

1.7 

18.2 

1.30 

4 

14    0.7 

1249  18.14 

3  35  37.9 

1.9 

20.6 

1.46 

i8 

17    3.4 

12  55    6.00 

42341.3 

1.7 

18.3 

1.30 

5 

13  56.4 

12  48  56.28 

3  33    9.0 

1.9 

20,6 

1.46 

19 

16  59.6 

12  55  13.25 

424    9.5 

1.7 

18.4 

1.30 

6 

13  52.1 

12  48  33.96 

3  30  37.4 

1.9 

20.6 

1.47 

20 

16  55.8 

125519.82 

-4  24  33.4 

1.7 

18.4 

I.3I 

7 

13  47-8 

1248  II. 18 

-328    3.2 

1.9 

20.7 

1.47 

21 

16  51.9 

12  55  25.70 

42453.1 

1.7 

18.5 

I.3I 

8 

1343.5 

12  47  47.95 

3  25  26.5 

1.9 

20.7 

1-47 

22 

16  48. 1 

12  55  30.89 

425    8.5 

1.7 

18.5 

1.32 

9 

1339.2 

124724.30 

32247.4 

1.9 

20.7 

1-47 

23 

1644.3 

12  55  35.39 

42519.5 

1.7 

18.6 

1.32 

10 

13  34.8 

1247    0.24 

320   6.0 

1.9 

20.8 

1.48' 

24 

16  40.4 

12  55  39.20 

4  2526.1 

1.7 

18.7 

1.33 

II 

13  30.5 

12  46  35.79 

31722.3 

1.9 

20.8 

1.48: 

25 

16  36.5 

125542.32 

-42528.3 

1.7 

18.7 

1.33 

12 

13  26.2 

12  46  10.96 

-3  14  36.6 

2.0 

20.8 

X.48 

26 

16  32.6 

"55  44-74 

4  25  26.2 

1.7 

18.8 

1.34 

13 

13  21.8 

12  45  45.78 

3  II  49.0 

2.0 

20.8 

1.48  1 

27 

16  28.7 

12  55  46.46 

4  25  19.8 

1.8 

18.8 

1.34 

14 

13  17.4 

12  45  20.26 

3    859.6 

2.0 

20.9 

1.49 

28 

16  24.8 

125547.48 

425    9.1 

1.8 

18.9 

1-35 

15 

1313.1 

12  44  54.43 

3    6    8.4 

2.0 

20.9 

1.49 

29 

16  20.8 

12  55  47.80 

4  24  54.0 

1.8 

18.9 

1.35 

16 

13    8.8 

124428.30 

3    315.7 

2.0 

20.9 

1.49 

30 

x6  16.9 

125547-41 

-42434.5 

1.8 

19.0 

1.35 

17 

13    4.4 

1244     1.89 

-3   021.5 

2.0 

2a9 

1.49 

31 

16  13.0 

125546.31 

4  24  10.6 

1.8 

19.0 

1.36 

18 

13    0.0 

12  43  35.20 

2  57  25.9 

2.0 

21.0 

1.49  1 

Feb.  I 

16   9.0 

12  55  44.51 

4  23  42.4 

1.8 

19. 1 

1.36 

19 

12  55.6 

1243  8.28 

25429.1 

2.0 

21.0 

1.49 

2 

16    5.0 

12  55  42.01 

423    9-9 

1.8 

19. 1 

1.36 

20 

12  51.2 

12  42  41.13 

2  51  31.3 

2.0 

21.0 

1.50 

3 

16     I.O 

12  55  38.81 

4  22  33.0 

1.8 

19.2 

1.37 

21 

12  46.8 

1242  13.78 

2  48  32.5 

2.0 

21.0 

1.50 

4 

15  57.0 

12  55  34.90 

-4  21  51.8 

1.8 

19.2 

1-37 

22 

12  42.4 

124146.24 

-2  45  32.8 

2.0 

21. 1 

1.50 

5 

15  53.0 

12  55  30.29 

4  21    6.2 

1.8 

19.3 

1.38 

23 

12  38.0 

12  41  18.54 

2  42  32.4 

2.0 

21.1 

1.50 

6 

1549.0 

12  55  24.97 

42016.3 

1.8 

19.3 

1.38 

24 

12  33.6 

12  4050.68 

23931.4 

2.0 

21.1 

1.50 

7 

15  44-9 

12  55  18.95 

4  19  22.0 

1.8 

19.4 

1.38 

25 

12  29.2 

12  40  22.70 

2  36  30.0 

2.0 

21.1 

1.50 

8 

1540.8 

125512.23 

4  18  23.5 

1.8 

19.4 

1.39 

26 

12  24.8 

12  39  54.61 

2  33  28.2 

2.0 

21.1 

1.50 

9 

15  36.8 

1255    4.82 

-4  17  20.8 

1.8 

19.5 

1.39 

27 

12  20.4 

12  39  26.41 

-2  30  26.2 

2.0 

21.1 

1.50 

10 

15  32.8 

12  54  56.72 

4  16  13.9 

1.8 

19.5 

1.40 

28 

12  16.0 

12  38  58.14 

2  27  24.2 

2.0 

21.1 

1.50 

II 

1528.7 

12  54  47.94 

415    2.9 

1.8 

19.6 

1.40 

29 

12  IJ.6 

12  38  29.82 

2  24  22.1 

2.0 

21. 1 

1.50 

12 

15  24.6 

12  54  38.48 

41347.7 

1.8 

19.6 

1.40 

30 

12    7.2 

12  38    1.46 

2  21  20.0 

2.0 

21.1 

1.50 

13 

15  20.5 

12  54  28.35 

4  12  28.4 

1.8 

19.7 

1.41 

31 

12    2.8 

12  37  33.09 

2  18  18.2 

2.0 

21.1 

1.50 

14 

15  16.4 

12  54  17.55 

-411    5.1 

1.8 

19.7 

1.41 

Apr.  I 

II  58.4 

1237    4.72 

-2  15  16.8 

2.0 

21.1 

1.50 

15  15  12.3  1254    6.09 

-4    937.8 

1.9 

19.8 

1.41 

2  II  54.0 

12  36  36.38 

-2  12  15.9 

2.0   21. 1 

1.50 
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FOR  TRANSIT  AT  WASHINGTON. 

Mean 

Sid.T 

Mean 

Sid.T. 

Date. 

Time 

of 

Transit. 

Apparent 

Right 
Ascension. 

Apparent 
Decimation. 

Hor. 
Par. 

Semi- 
diam. 

ofS.D. 
Pass, 
Mer. 

Date. 

Time 

of 

Transit. 

Ascension. 

Apparent 
Decfination. 

Hor. 
Par. 

Semi- 
diam. 

ofS.D. 
Pass. 
Mer. 

h    m 

h    ra     s 

0     »      « 

" 

" 

s 

h     m 

h    m     s 

0        1         n 

" 

n 

s 

Apr,  1 

II  58.4 

1237    4.72 

-2  15  16.8 

2.0 

21.1 

1.50 

May  16 

845.2 

122041.35 

-03623.1 

1.9 

19.8 

I.41 

2 

II  54.0 

12  36  36.38 

2  12  15.9 

2.0 

21. 1 

1.50 

n 

8  41. 1 

12  20  30.96 

03531.1 

1.9 

19.7 

1.40 

3 

II  49.6 

1236    8.08 

2     915.7 

2.0 

21. 1 

1.50 

18 

837.0 

12  20  21.21 

0  34  43.4 

1.9 

19.7 

1.40 

4 

II  45.2 

12  35  39-84 

2    6  16.2 

2.0 

21. 1 

1.50 

19 

832.9 

1220  12.10 

0  33  59.9 

1.8 

19.6 

1.40 

5 

II  40.8 

123511.67 

2     317.6 

2.0 

21. 1 

1.50 

20 

828.8 

12  20     3.63 

0  33  20.7 

1.8 

19.6 

1.39 

6 

11  36.4 

12  34  43.61 

—2     020.0 

2.0 

2I.I 

1.50 

21 

824.7 

12  19  55.81 

-0  32  45.8 

.1.8 

19.5 

1.39 

7 

II  32.0 

12  34  15.69 

I  57  23.5 

2.0 

21.1 

1.50 

22 

820.7 

12  19  48.64 

032  15.2 

1.8 

-19.5 

1.39 

8 

II  27.6 

12  33  47.89 

I  54  28.4 

2.0 

21. 1 

1.50 

23 

816.6 

12  1942.12 

0  31  48.9 

1.8 

19,4 

1.38 

9 

II  23.2 

12  33  20.27 

I  51  34.7 

2.0 

21. 1 

1.50 

24 

812.6 

12  19  36.24 

0  31  27.0 

1.8 

19.4 

1.38 

lO 

II  18.8 

12  32  52.83 

14842.5 

2.0 

21.1 

1.50 

25 

8    8.6 

12  19  31.02 

031    9.4 

1.8 

19.3 

1.37 

11 

II  14.4 

12  32  25.60 

-I  45  51.9 

2.0 

21. 1 

1.50 

26 

8    4.6 

12  19  26.45 

—0  30  56.0 

1.8 

19.3 

1.37 

12 

11  lO.I 

12  31  58.59 

143    3.2 

2.0 

2I.I 

1.49 

27 

8    0.6 

12  1922.53 

0  30  47.0 

1.8 

19.2 

1.37 

13 

II    5.7 

12  31  31.83 

I  40  16.5 

2.0 

21.0 

1.49 

28 

756.6 

12  19  19.27 

03042.4 

1.8 

19.2 

1.36 

14 

II     1.3 

12  31    5-33 

I  37  31.8 

2.0 

21.0 

1.49 

29 

7  52.6 

12  19  16.67 

0  30  42. 1 

1.8 

19.  I 

1.36! 

15 

10  56.9 

12  30  39.11 

I  34  49.2 

2.0 

21.0 

1-49 

30 

748.6 

12  19  14.73 

0  30  46. 1 

1.8 

19.  I 

1.36 

i6 

10  52.6 

12  30  13.20 

-1  32    8.9 

2.0 

21.0 

1.49 

31 

744.6 

12  19  13.45 

-03054-3 

1.8 

19.0 

1-35 

17 

10  48.2 

12  29  47.60 

I  29  31.0 

2.0 

21.0 

1.49 

June  I 

740.7 

12  19  12.83 

0  31    6.8 

1.8 

19.0 

1.35 

i8 

lo  43.8 

122922.33 

12655.5 

2.0 

20.9 

1.49 

2 

736.8 

12  19  12.86 

0  31  23.7 

1.8 

18.9 

1.34 

19 

10  39.5 

12  28  57.39 

12422.5 

2.0 

20.9 

1.49 

3 

732.9 

121913.54 

0  31  44.9 

1.8 

18.9 

1.34 

20 

10  35.2 

12  28  32.80 

I  21  52.1 

2.0 

20.9 

1.49 

4 

729.0 

12  19  Z4.88 

0  32  10.4 

1.8 

18.8 

1.34 

21 

10  30.8 

1228    8.59 

-11924.5 

1.9 

20.9 

1.48 

5 

725.1 

12  19  16.88 

-03240.1 

1.8 

18.8 

1.34 

22 

10  26.5 

12  27  44.77 

I  16  59.7 

1.9 

20.8 

1.48 

6 

721.2 

12  19  19.55 

033  14. 1 

1.8 

18.7 

1.33 

23 

10  22.2 

122721.35 

I  14  37.8 

1.9 

20.8 

1.48 

7 

717.3 

12  1922.88 

03352.3 

1.8 

18.7 

1.33 

24 

10  17.9 

12  26  58.34 

I  12  19.0 

1.9 

20.8 

1.48 

8 

713.4 

12  19  26.86 

0  34  34.8 

1.7 

18.6 

1.33 

25 

10  13.6 

12  26  35.77 

I  10    3.3 

1.9 

2a7 

1.48 

9 

7   9.5 

12  19  31.48 

03521.5 

1.7 

18.6 

1.32 

26 

10     9.3 

12  26  13.64 

-1    750.7 

1.9 

20.7 

1-47 

10 

7    5.7 

12  19  36.75 

-0  36  12.5 

1.7 

18.5 

1.32 

27 

10   5.0 

12  25  51.96 

I    541-3 

1.9 

20.7 

1.47 

II 

7    1.9 

12  19  42.66 

037    7.7 

1-7 

18.5 

1.31 

28 

10   0.7 

12  25  30.74 

I    335.2 

1.9 

20.6 

1.47 

J2 

658.1 

12  19  49.22 

0  38    7.0 

1.7 

18.4 

1.31 

29 

956.4 

12  25  10.00 

I    132.4 

1.9 

20.6 

1.47 

13 

654.3 

12  19  56.42 

0  39  10.4 

1.7 

18.4 

1.30 

30 

952.1 

12  24  49.76 

0  59  33.0 

1.9 

20.6 

1.46 

14 

650.5 

Z2  20     4.26 

04017.9 

1.7 

18.3 

1.30 

May  I 

947.9 

12  24  30.02 

-05737.1 

1.9 

20.5 

1.46 

15 

646.7 

12  20  12.73 

-0  41  29.4 

1.7 

18.2 

1.30 

2 

9  43-7 

12  24  10.80 

0  55  44.9 

1.9 

20.5 

1.46 

16 

642.9 

12  20  21.82 

0  42  44.9 

1.7 

18.2 

1.29 

3 

9  39-4 

12  23  52.11 

0  53  56.4 

1.9 

20.4 

1.46 

17 

639.1 

12  20  31.53 

044    4.4 

1-7 

18.  I 

1.29 

4 

9  35-2 

12  23  33.95 

0  52  11.6 

1.9 

20.4 

1.46 

18 

635.3 

122041.85 

0  45  28.0 

1.7 

18. 1 

1.29 

5 

931.0 

1223  16.34 

0  50  30.6 

1.9 

20.3 

1.45 

19 

631.6 

12  20  52.79 

04655.4 

1.7 

iS.o 

1.28 

6 

926.8 

12  22  59.28 

-04853.4 

1.9 

20.3 

1.45 

20 

627.8 

12  21     4.34 

-0  48  26.6 

1.7 

18.0 

1.28 

7 

922.6 

12  22  42.79 

0  47  20.0 

1.9 

20.2 

1.44 

21 

624.1 

12  21  16.50 

050    1.7 

1.7 

17.9 

1.27 

8 

-918.4 

12  22  26.88 

0  45  50.6 

1.9 

20.2 

1.44 

22 

620.4 

12  21  29.25 

0  51  40.7 

1.7 

17.9 

1.27 

9 

914.2 

1222  11.57 

04425.1 

1.9 

20.1 

1.43 

23 

616.7 

12  21  42.60 

0  53  23.4 

1.7 

17.8 

1.27 

10 

9  lO.O 

12  21  56.84 

043    3.7 

1.9 

20.1 

1.43 

24 

6  13.0 

12  21  56.54 

055    9.9 

1.7 

17.8 

1.26 

II 

9    5-8 

12  21  42.71 

-04146.5 

1.9 

ao.o 

1.43 

25 

6   9.3 

12  22  11.07 

-0  57    0.0 

1.7 

17.7 

1.26 

12 

9    1.6 

12  21  29.19 

04033.4 

1.9 

20.0 

1.42 

26 

6    5.6 

122226.18 

0  58  53.8 

1.7 

17.7 

1.26 

13 

857.5 

12  21  16.28 

03924.5 

1.9 

19.9 

1.42 

27 

6    2.0 

12  2241.87 

I    051.2 

1.7 

17.6 

1.25 

14 

853.4 

12  21     4.01 

0  38  19.8 

1.9 

19.9 

1.42 

28 

558.3 

12  22  58.13 

I    2  52.2 

1.6 

17.6 

1.25 

15 

849.3 

122052.37 

0  37  19.3 

1.9 

19.8 

1.41 

29 

554.6 

12  23  14.96 

I    456.8 

1.6 

17.5 

1.25 

16 

845.2 

122041.35 

-03623.1 

1.9 

19.8 

1.41 

30 

551.0 

1223  32.36 

-1    7    5.1 

1.6 

17.5 

1.24 

17 

8  41. 1 

12  20  30.96 

^35  31-1 

1.9 

19.7 

1.40 

July    I 

547.4 

12  23  50.32 

-I    917.1 

1.6 

17.4 

1.24 

[Eph  lol 


426 


SATURN,  1910. 


FOR  TRANSIT  AT  WASHINGTON. 

'    Mean 

1 

lSid,T. 

Mean 

Sid.T. 

Transit. 

1 

t  Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

of  S.D 
Pass. 
Mer. 

Date. 

Time 

of 

Transit 

'  Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

otaD. 

Pass.. 
Mer.  ' 

1     h    m 

h    m     8 

e      >       w 

ft 

" 

8 

h    m 

h    m     s 

0     *      »> 

s        ' 

Jan.    o     6  25.8 

I    444.86 

+  48  59.0 

I.O 

8.5   0.61 

Aug.  16 

1640.8 

2  20  25.82 

+11  1746.0 

I.O 

8.7 

0.63 

l\    621.9 

I    449.55      4    946.2 

I.O 

8.5I  0.61 

17 

16  36.9 

2  20  26.82 

II  17  34.8 

I.O 

8.8 

0.63, 

a    618.1 

I    4.54-65      41035.7 

1.0 

8.5!  0.61 

18 

16  33.0 

2  20  27.41 

II  17  21.6 

i.o 

8.8 

0.64' 

3    614.2 

I    5    0.14      4  II  27.6 

I.O 

8.5   0.61 

19 

16  29.0 

2  20  27.60 

II  17    6.4 

I.O 

8.8 

0.64 

4    610.4 

I    5    6.03'     4  12  21.9 

I.O 

8.5;  o.6i 

20 

16  25.1 

2  20  27.38 

II  1649.3 

I.O 

8.8 

0.64 

5     6    6.6 

I    5  12.31'+  4  13  18.7 

I.O 

8.5  0.61 

21 

16  21.2 

2  20  26.76 

+11  16  30.2 

I.O 

8.8 

0.64  ' 

6     6    2.7 

I    518.99      4  14  17.9 

I.O 

8.4   0.61 

22 

16  17.2 

2  20  25.73 

II  16    9.1 

I.O 

8.9 

0.64 1 

7,'    558-9 

I    526.07      41519.5 

I.O 

8.4I  0.60 

23 

16  13.3 

2  20  24.30 

II  1546.0 

I.O 

8.9 

0.64 

8     555.1 

I    533.55I     41623.4 

1.0 

8.4'  0.60 

24 

16    9.3 

2  20  22.47 

II  15  20.9 

I.O 

8.9 

0.64, 

9.  5  51-3 

I    541.42',     41729.6 

I.O 

8.4  0.60 

25  16    5.3 

2  20  20.23 

II  14  53.8 

I.O 

8.9 

0.64 

xo     547.5 

I    5  49.68,+  41838.3 

I.O 

8.4   0.60 

26|i6    1.4 

2  20  17.59 

+11  1424.8 

1.0 

8.9 

0.651 

ii|    543.7 

I    558.33      41949-2 

I.O 

8.4  0.60 

27I  15  57-4 

2  20  14.55 

II  1353.8 

I.O 

8.9 

0.65, 

12     5  39.9 

I    6    7.36'     421    2.3 

I.O 

8.4'  0.60 

28 

1553.4 

2  20  11.11 

II  13  20.9 

I.O 

8.9 

0.65  ' 

13J    536.1 

I    6  16.78^     4  22  17.7 

I.O 

8.4  0.60 

29 

1549.4 

2  20     7.26 

II  12  46.1 

I.O 

9.0 

0.65  1 

14     5  32.4 

1  626.58+  42335.4 

2  16  39.91  l+i  I    648.0 

I.O 

0.9 

8.3  0.60 
8.3'  0.60 

30 
31 

1545.4 
15  41.4 

220     3.00 
21958.34 

II  12    9.3 
+11  11  30.6 

I.O 
I.O 

9.0 
9.0 

0.65 

0.65  1 

July  16  18  39.0 

17  1835.3 

21652.79I    II    739.0 

0.9 

8.3|  0.60 

Sept.  I 

15  37-4 

2  19  53.30 

II  1050.0 

I.O 

9.0 

0.65 

i8  18  31.5 

217    5.31^    II    828.1 

0.9 

8.3  0.60 

2 

1533.4 

2  19  47.87 

II  10    7.5 

I.O 

9.0 

0.65' 

19  1827.8 

21717.48    II    915.3 

0.9 

8.4 

0.61 

3 

15  29.3 

2  19  42.03 

II    923.1 

I.O 

9,0 

0.65 

20j  18  24.1 

2  1729.31J    II  10    0.5 

0.9 

8.4 

0.61 

4 

1525.3 

2.1935.81 

II    836.9 

I.O 

9.0 

0.66  1 

21   18  20.3 

2  17  40.78 +11  1043.8 

0-9 

8.4 

o.6i 

5 

15  21.2 

2  19  29.22 

+11    748.9 

I.O 

9.0 

0.66: 

22   18  16.6 

2  17  51.89    II  II  25.1 

0.9 

8.4 

o.6i 

6 

15  17.2 

2  19  22.25 

II    6  59.0 

I.O 

9.1 

0.66 

23'  18  12.8 

2 18    2.64'    II  12    4.5 

0.9 

8.4  0.61 

7 

15  13.1 

2  19  14.89 

II    6    7.3 

I.O 

9.1 

0.66 

24  18    9.1 

2  18  13.02    II  12  41.9 

0.9 

8.4!  0.61 

8 

15    9.1 

219     7.15 

II    513.9 

I.O 

9.1 

0.66 

25  18    5.3 

2  1823.04    II  13  17.4 

0.9 

8.41  0.62 

9 

15    5.0 

2  18  59.04 

II    418.8 

I.O 

9.1 

0.66 

261  18    1.5 

2  18  32.691+11  13  50.9 

0.9 

8.5I  0.62 

10 

15     I.O 

2  18  50.56 

+11    322.0 

I.O 

9.1 

0.661 

27  i7  57.'8 

2  1841.97    II  14  22.4 

0.9 

8.5!  0.62 

II 

14  56.9 

2  1841,71 

11    223.5 

I.O 

9.1 

0.66  1 

28  1754.0 

21850.88    II  14  51.9 

0.9 

8.5  0.62 

12 

14  52.8 

2  18  32.51 

11    123.3 

I.O 

9.1 

0.67  ' 

29  17  50.2 

21859.41'    II  15  19.4 

0.9 

8.5  0.62 

13 

14  48.7 

2  1822.95 

II    021.6 

I.O 

9.1 

0.67 

30  17  46.4 

219    7.56    11  1544.9 

0.9 

8.5!  0.62 

14 

1444.6 

2  18  13.04 

10  59  18.2 

I.O 

9.2 

0.67 

31   1742.6 

2  19  15.32 +11  16    8.3 

I.O 

8.5   0.62 

15 

1440.5 

2  18     2.79 

+105813.2 

I.O 

9.2 

0.67  1 

Aug.  ii  1738.8 

2  1922.70    11  1629.7 

I.O 

8.5   0.62 

16  14  36.4 

2  17  52.20 

1057    6.7 

I.O 

9.2 

0.67 

2  1735.0 

2  19  29.69    II  1649.2 

I.O 

8.6.  0.62 

17  14  32.3 

21741.27 

10  55  58.7 

I.O 

9.2 

0.67 

3  1731-1 

2  19  36.28    II  17    6.6 

I.O 

8.6'  0.62 

18  1428.2 

2  17  30.00 

10  54  49.2 

I.O 

9.2 

0.67 

4  1727.3 

2  1942.48    II  17  21.9 

I.O 

8.6.  0.62 

19  14  24.0 

2  17  18.40 

10  53  38.2 

I.O 

9.2 

0.67  1 

5  1723.5 

2  19  48.29 +11  1735.1 

I.O 

8.6'  0.63 

20  14  19.9 

217     6.49 

+10  52  25.7 

1.0 

9.2 

0.67; 

6'  17  19.6 

21953.70    11  1746.3 

I.O 

8.6l  0.63 

21  14  15.8 

2  16  54.27 

1051  11.9 

1.0 

9.2 

0.67 

7  17  15.8 

21958.72    II  1755.4 

I.O 

8.6  0.63 

22  14  II. 6 

21641.74 

10  49  56.7 

I.O 

9.2 

0.67  1 

8  17  11.9 

220    3.34I    II  18    2.5 

I.O 

8.6  0.63 

23:14    7-5 

2  1628.90 

10  48  40.1 

I.O 

9.2 

0.67, 

9  17    8.1 

2  20    7.56    II  18    7.7 

I.O 

8.6  0.63 

24,14    3-3 

2  16  15.75 

104722.2 

1.0 

9.2 

0.67 

10  17    4.2 

220  11.37 +11  18  10.7 

I.O 

8.6  0.63 

25,1359.2 

2  16     2.31 

+10  46    3.0 

I.O 

9.2 

0.67 

ir  17    0.3 

2  20  14.78    II  18  11.6 

I.O 

8.7   0.63 

26ji3  55.o 

21548.58 

10  44  42.6 

I.O 

9.2 

0.671 

12  1656.4 

2  20  17.79    11  18  10.5 

I.O 

8.7I  0.63 

27|i3  50-8 

2  15  34-58 

10  43  20.9 

I.O 

9.2 

0.67  1 

13  1652.5 

2  2020.4I1    II  18    7.4 

1.0 

8.7,  0.63 

28  1346.7 

2  1520.31 

1041  58.1 

I.O 

9.2 

o.6sl 

'          14   1648.6 

220  22.62     II  i8    2.3 

I.O 

8.7   0.63 

29  1342-5 

215     5.7S 

104034.2 

I.O 

9.2 

0.68' 

15  1644.7 

2  2024.42  +11  17  55.2 

I.O 

8.7   0.63 

30,1338.3 

2  14  50.98 

+1039    9.2 

I.O 

9.2 

0.68, 

16  16  40.8 

2  20  25.82  +11  17  46.0 

I.O 

8.7   0.63 

Oct.  i;  1334.2 

2  14  35.93 

+103743.1 

I.O 

9.3 

0.68; 
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1 

FOR  TRANSIT  AT  WASHINGTON. 

Mean 

Ascension. 

Sid.T. 

Mean 

Sid.T.  1 

Date. 

Time 

of 

Transit 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

ofS.D. 
Pass. 
Mer. 

Date. 

Time 

of 

Transit. 

h    m 

Apparent 

Right 
Ascension. 

h    m     s 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

of  S.D.! 
Pass,  i 
Mer.  1 

h    m 

h    m     s 

0         »          n 

" 

" 

s 

0     ,      ., 

" 

« 

s 

Oct.    I 

13  34-2 

2  14  35.93 

+  10   37   43.1 

I.O 

9.3 

0.68 

Nov.  16 

10  19.9 

2     I  11.59 

+927    5.5 

I.I 

9.4 

0.68 

2 

1330.0 

2  14  20.64 

10  36  16.0 

I.I 

9.3 

0.68 

17 

10  15.7 

2    055.36 

92547.1 

I.I 

9.4 

0.68 

3 

1325.8 

2  14    5.12 

10  34  47.9 

I.I 

9.3 

0.68 

18 

10  II. 5 

2    039.33 

9  24  30.0 

I.I 

9.4 

0.68 

4 

13  21.6 

21349.37 

10  33  18.8 

I.I 

9.3 

0.68 

19 

10    7.3 

2    023.53 

92314-4 

I.I 

9.4 

0.68 

5 

13  17.4 

2  13  33-39 

10  31  49.0 

I.I 

9.4 

0.68 

20 

10    3.1 

2     0    7.95 

922    0.3 

I.I 

9.4 

0.68 

6 

13  13.2 

2  13  17.21 

-f  10  30  18.4 

I.I 

9.4 

0.68 

21 

959.0 

I  59  52.60 

+9  20  47.7 

I.I 

9.4 

0.68 

7 

13    9.0 

2  13    0.83 

10  28  47.0 

I.I 

9.4 

0.68 

22 

954.8 

I  59  37.49 

9  19  36.7 

I.I 

9.4 

0.68 

8 

13    4.8 

2  12  44.26 

10  27  14.8 

I.I 

9.4 

0.68 

23 

950.6 

I  59  22.63 

9  18  27.3 

I.I 

9.3 

0.67 

9 

13    0.6 

2  12  27.50 

10  25  41.9 

I.I 

9.4 

0.68 

24 

946.5 

I  59    8.02 

9  17  19.6 

I.I 

9-3 

0.67 

lO 

12  56.4 

2  12  10.58 

1024    8.4 

I.I 

9.4 

0.68 

25 

942.3 

I  58  53.67 

9  16  13.6 

I.I 

9.3 

0.67 

II 

12  52.2 

2  II  53.50 

+10  22  34.4 

I.I 

9.4 

0.68 

26 

938.1 

I  58  39.60 

4^15    9-3 

I.I 

9.3 

0.67 

12 

1248.0 

2  II  36.27 

10  20  59.9 

I.I 

9.4 

0.68 

27 

933.9 

I  58  25.81 

914    6.8 

I.I 

9.3 

0.67 

13 

1243.8 

2  11  18.89 

10  1924.9 

I.I 

9.4 

0.68 

28 

929.8 

I  58  12.31 

913    6.0 

1.0 

9.3 

0.67  1 

M 

12  39.6 

2  11     1.38 

10  17  49.5 

I.I 

9.4 

0.69 

29 

925.6 

15759.10 

912    7.0 

1.0 

9-3 

0.671 

15 

1235.3 

2  10  43.74 

10  16  13.8 

I.I 

9.4 

0.69 

30 

921.4 

15746.19 

9  II  10.0 

1.0 

9.3 

0.67 

i6 

12  3I.I 

2  10  25.98 

+10  14  37.7 

I.I 

9.5 

0.69 

Dec.  I 

917.3 

I  57  33.60 

49  10  15.0 

1.0 

9-2 

0.67 

17 

12  26.9 

210     8.  II 

10  13    1.3 

I.I 

9.5 

0.69 

2 

913.2 

15721.33 

9   921.9 

1.0 

9.2 

0.67  1 

i8 

12  22.6 

2     950.15 

10  II  24.7 

I.I 

9.5 

0.69 

3 

9   9-1 

I  57    9.38 

9    830.7 

1.0 

9.2 

0.67  ' 

19 

12  18.4 

2     932.10 

10    947.9 

I.I 

9.5 

0.69 

4 

9    5.0 

I  56  57.76 

9    741.6 

1.0 

9.2 

0.67 

20 

12  14. 1 

2     913.97 

10    8  ii.o 

I.I 

9.5 

0.69 

5 

9   0.8 

I  56  46.48 

9   654.6 

1.0 

9.2 

0.67 

21 

12     9.9 

2     855.77 

+10    6  34.0 

i.i 

9.5 

0.69 

6 

856.7 

I  56  35.54 

+9   6   9.6 

1.0 

9.2 

0.67  1 

22 

12     5.7 

2     837.51 

10    457.0 

I.I 

9.5 

0.69 

7 

852.6 

I  56  24.95 

9    526.8 

1.0 

9.2 

0.67 

23 

12     1.4 

2    8  19.20 

10    3  20.0 

1. 1 

9.5 

0.69 

8 

848.5 

I  56  14.71 

9   446.1 

1.0 

9.2 

0.66 

24 

II  57.2 

2    8    0.84 

10    I  43.1 

i.i 

9.5 

0.69 

9 

844.4 

156    4.83 

9    4    7.6 

1.0 

9.2 

0.66 

25 

II  53.0 

2     742.45 

10    0    6.3 

I.I 

9.5 

0.69 

10 

840.3 

I  55  55.31 

9    331.3 

1.0 

9.1 

0.66 

26 

II  48.7 

2     724.06 

+  9  58  29.8 

I.I 

9.5 

0.69 

II 

836.2 

I  55  46.16 

+9   257.2 

1.0 

9.1 

0.66 

27 

II  44.5 

2    7    5.65 

9  56  53.5 

I.I 

9.5 

0.69 

12 

832.1 

I  55  37.38 

9    225.3 

1.0 

9.1 

0.66 

28 

II  40.2 

2     647.23 

9  55  17.4 

I.I 

9.5 

0.69 

13 

828.1 

I  55  28.98 

9    155.6 

I.O 

9.1 

0.66  I 

29 

II  36.0 

2     628.82 

95341.7 

I.I 

9-5 

0.69 

14 

824.0 

I  55  20.95 

9    I  28.2 

1.0 

9.1 

0.66 

.       30 

II  31.8 

2    6  10.44 

952    6.4 

I.I 

9.5 

0.69 

15 

819.9 

I  55  13.30 

9    I    3.0 

I.O 

9.1 

0.66 

31 

II  27.5 

2     552.10 

+  9  50  31.6 

I.I 

9-5 

0.69 

16 

815.9 

I  55    6.03 

4-9    040.1 

I.O 

9.1 

0.65 

!Nov.  I 

II  23.3 

2     533-81 

9  48  57.4 

I.I 

9.5 

0.69 

17 

8  1 1.9 

15459.16 

9    019.4 

I.O 

9.1 

0.65  I 

2 

II  19.0 

2     515.57 

9  47  23.8 

I.I 

9.5 

0.69 

18 

8    7.8 

I  54  52.69 

9    0    I.I 

I.O 

9.0 

0.65 

3 

II  14.8 

2     457.40 

9  45  50.8 

I.I 

9-5 

0.69 

19 

8    3.8 

I  54  46.61 

85945.1 

I.O 

9.0 

0.65 

4 

II  10.6 

2    4  39-3'"^ 

94418.5 

I.I 

9.5 

0.69 

20 

759.8 

I  54  40.91 

85931.5 

I.O 

9.0 

065 

5 

II     6.4 

2    421.28 

+  9  42  46.9 

I.I 

9.5 

0.69 

21 

755.7 

I  54  35-62 

+8  59  20.3 

I.O 

9.0 

0.65 

6  II    2.1 

2    4    3-35 

941  16. 1 

I.I 

9-5 

0.69 

22 

751.7 

I  54  30.74 

85911.3 

I.O 

9.0 

0.65 

7  IP  57-9 

2    345.53 

93946.2 

I.I 

9.4 

0.68 

23 

747.7 

I  54  26.27 

859    4.6 

I.O 

9.0 

0.65  ; 

8  1053.7 

2    327.83 

93817.3 

I.I 

9.4 

0.68 

24 

7  43-7 

I  54  22.21 

8  59    0.2 

I.O 

9.0 

0.64  , 

9  10  49-4 

2    3  10.26 

93649.4 

I.I 

9.4 

0.68 

25 

739.7 

I  54  18.56 

8  58  58.2 

I.O 

8.9 

0.64  ! 

10  1045.2 

2    2  52.83 

■1-  9  35  22.6 

I.I 

9.4 

0.68 

26 

735.8 

I  54  15.32 

+8  58  58.5 

I.O 

8.9 

0.64' 

III  10  41.0 

2    2  35-54      93356.9 

I.I 

9.4 

0.68 

27 

731.8 

I  54  12.49 

859    1-3 

I.O 

8.9  0.64  j 

12   10  36.8 

2  -2  18.40      9  32  32.2 

I.I 

9.4 

0.68 

28 

727.8 

I  54  10.08 

859    6.5 

I.O 

8.9I  0.64  1 

13   10  32.6 

2     2     1.42 

931    8.5 

I.I 

9.4 

0.6S 

29 

723-8 

I  54    8.09 

855  14. 1 

I.O 

8.g!  0.64  ! 

14'  10  28.4 

2      I  44.62 

92946.2 

I.I 

9.4 

0.68 

30 

719.9 

I  54    6.52 

85924,1 

I.O 

8.9   0.64 

15  lo  24.1 

2      I  28.01  +   9  28  25.2 

I.I 

9.4 

0.68 

31 

715-9 

I  54    5-37 

+8  59  36.4 

I.O 

8.9   0.64 

16  10  19.9 

1              1 

2    I  11.59+  927    5-5 

1 

I.I 

9.4 

0.68 

32 

7  12.0 

154    4.65 

+85951.2 

I.O 

8.8    0.63 

1           1 

[Eph  10] 


428 


URANUS,  1910. 


FOR  TRANSIT  AT  WASHINGTON. 

Mean 
Da.e.   1    Time 

j  Transit. 

1 

'^PrISK;"'        Apparent 
Asc^eSsL.    Declination. 

h   m      s      1      •     '      " 

ya°^- 

! 

ISid.T 
Senii-of  S.D 
diam.    Pass. 
Mer 

Date. 

^;!^-        Apparent 

0?      ,        R'«ht 

Transit!   Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

Sid.  T. 
Semi- of  S.D. 
diam.   Pass. 

1  .Mer. 

h     m 

" 

"  1    s 

h      m      h   m      s     |      "     ' 

" 

"    1      s 

Apr.15  i8  13.8I  194845.75-21  3530.8 

0.4 

I.7I  0.12 

June  I 

15    7.6  19  47  18.28I-21  40  42.2 

0.5 

1.8   O.X3  ! 

16  18  10.0 

194848.63,    21  3525.3 

0.4 

1.7,  0.12 

2 

15    3.61194711-88 

21  41     0.0 

0.5 

1.8  0.13 

17  18    6.1 

1948  51.29     21  35  20.4 

0.4 

1.7    0.12 

3 

1459-5  1947    5-32 

21  41  18.2 

0.5 

1.8  0.13 

18  i8    2.2 

19  48  53-741   21  3516.0 

0.4 

1.7    0.12 

4 

M55-5|  194658.61 

21  41  36.8 

0.5 

1.8  0.X3 

19,  1758-3'  194855-99,   2135  12.2 

0.. 

1.7'  0.12 

5 

1451.4J  194651.74 

21  41  55-7 

0.5 

1.8  0.13 

20  17  54.4  19  48  58.02-21  35    8.9 

0.5 

1.7,  0.12 

6 

14  47.4:  19  46  44.72 

-21  42  X5.0 

0.5 

1.8  0.13 

21   1750.5  194859.83    21  35    6.2 

0.5 

1.7    0.12 

7 

1443.3  194637.55 

21  42  34-6 

0.5 

1.8  0.13 

22   17  46.6' 19  49    1.44!   2135    4.0 

0.5 

1.7,  O.I2 

8 

1439-3  194630.23 

214254.5 

0.5 

i.8|  0.13 

23  1742.7I  1949    2-84    2x35    2.3 

0.5 

1.7  0.12 

9 

14  35-2 

19  46  22.77 

21  43  14.8 

0.5 

1.81  0.13  . 

24  1738.8  1949    4.03 

21  35    1-2 

0.5 

1.7  0.12 

10 

14  31.2 

1946x5.18 

21  43  35-4 

0.5 

1.8   0.13 

25  1734.9  1949    5.00-2135    0.7 

0.5 

1.7    O.I2 

II 

1427.1 

.1946    7-45 

-21  43  56.2 

0.5 

x.8'  O.X3 

26    1730.9    1949     5.76I    21  35     0.7 

0.5 

I.7I   0.12 

12 

14  23.0  19  45  59.59 

2144x7.3 

0.5 

i.8|  0.13 

27    1727.0    19  49 '6.31 

21  35    1.2 

0.5 

1.7    0.12 

13 

14  19.0 

194551.60 

21  44  38.7 

0.5 

x.8j  0.13  . 

28    17  23.1    1949     6.65 

21  35    2.2 

0.5 

1.7!  0.12 

14 

14  14.9 

19  45  43.48 

2145    0.4 

0.5 

X.81  0.13 

29    17  19.2'  1949     6.78 

2135    3-8 

0.5 

1.7'   0.12 

15 

14  10.9 

19  45  35-24 

214522.4 

0.5 

1.8  0.13 

30    17  15.2!  1949     6.69 

-21  35    6.0 

0.5 

I.7I  0.12 

16 

14    6.8 

19  45  26.88 

-2X  45  44.6 

0.5 

x.8j  0.X3 

May  i|. 1711-3,  1949   6.39 

21  35    8.7 

0.5 

1.7,  0.12 

17 

14    2.7 

19  45  18.42 

21  46    7.1 

0.5 

1.8^  O.X3 

2  17    7.4I  19  49    5.89 

213511-9 

0.5 

1.7    0.12 

18 

1358.6 

1945    9.87 

21  4629.8 

0.5 

1.8 

0.X3 

3 

17    3.4I1949    5-17 

21  35  15-7 

0.5 

1.7,  0.12 

19 

1354.5 

1945    1.14 

21  46  52.7 

0.5 

x.8 

O.X3' 

4 

1659.5  1949    4.24 

21  35  20.0 

0.5 

1.7    0.12 

20 

13  50.5 

194452.32 

21  47  15.8 

0.5 

x.8 

0.13 

5 

1655-5  1949    3-" 

-21  35  24  9 

0.5 

1.7    0.12 

21 

13  46.4 

194443.42 

-21  47  39-1 

0.5 

x.8 

0.X3  1 

6 

1651.6J1949    1.77 

21  35  30.3 

0.5 

1.7    0.12 

22 

1342.3 

194434.43 

2148    2.6 

0.5 

1.8'  0.X3. 

7   1647.6  1949    0.22 

21  3536.3 

0.5 

1.7!  0.12 

23 

13  38.2 

194425.34 

21  4826.3 

0.5 

1.8  0.X3 

8  16  43.6  19  48  58.46 

213542.7 

0.5 

I.7I  0.12 

24 

13  34-1 

1944  16.16 

2X  48  50.2 

0.5 

x.8   0.X3 

9  1639.7 

194856.50 

21  35  49-6 

0.5 

i.8|  0.12 

25 

13  30.1 

1944    6.88 

2X  49  14.2 

0.5 

1.8  0.13 

10  1635.7  194854.33 

-21  35  57.1 

0.5 

1.8  0.13 

26 

13  26.0 

194357.52 

-214938.3 

0.5 

1.8  0.13 

11'  x6  3Z.7!  1948  51.96 

2136    5.2 

0.5 

1.8'  0.13 

27 

13  21.9 

19  43  48.09 

21  50     2.5 

0.5 

1.8.  0.^3 

12!  1627.8J194849.39 

21  3613-7 

0.5 

1.8'  0.13 

28 

13  17.8 

194338.58 

2X  50  26.8 

0.5 

x.8 

0.13 

13  1623.8  19  48  46.62 

21  36  22.7 

0.5 

1.81  0.X3 

29 

13  13-7 

19  43  28.99 

21  5051.2 

0.5 

x.8 

0.13 

14  16  19.8  19  48  43.65 

21  36  32.2 

0.5 

X.8 

O.X3 

30 

13    9.6 

19  43  19.33 

2X  51  15.8 

0.5 

1.8 

0.X3  1 

15 

i6  15.8 

194840.48 

-21  3642.2 

0.5 

1.8 

0.X3 

July  I 

13    5.5 

1943    9.60 

-21  51  40.5 

0.5 

1.8 

0.13 

16 

16x1.8 

194837.12 

21  36  52.7 

0.5 

i.8l  0.13 

2 

13    1.4 

19  42  59.81 

21  52    5-3 

0.5 

x.8 

0.13 

17 

16    7-8j  194833.57 

21  37    3.6 

0.5 

1.8'  0.13 

3 

1257.3 

19  42  49-96 

21  5230.1 

0.5 

x.8 

0.13 

18 

16    3.8,  19  48  29.82 

21  37  15-0 

0.5 

1.8I  0.13 

4 

12  53-2 

19  42  40.06 

21  52  55-0 

0.5 

x.8  0.13   1 

19 

1559.8 

19  48  25.88 

21  37  26.9 

0.5 

x.8|  0.13 

5 

12  49.1 

19  42  30. 1 1 

21  53  20.0 

0.5 

x.8 

0.13  1 

20 

15  55.8 

1948  21.76 

-2X37  39-3 

0.5 

x.8i  0.13 

6 

12  45.0 

1942  20.12 

-21  53  45.0 

0.5 

x.8 

0.X3 

21   1551.8  194817.45 

21  37  52.2 

0.5 

1.8  0.13 

7 

12  40.9 

19  42  X0.09 

2x54  XO.I 

0-5 

1.8 

0.X3 

22  1547.8  1948  12.96 

2138    5-5 

0.5 

1.8  0.13 

8 

12  36.8 

19  42    0.01 

21  5,4  35.2 

0.5 

1.8 

o.X3i 

23'  1543-8  1948    8.29 

21  38  19.2 

0.5 

1.8  0.13 

9 

12  32.7 

19  41  49.90 

2155    0.3 

0.5 

x.8 

0.X3; 

24]  15  39-8  1948    3.43 

21  38  33-4 

0.5 

1.8'  0.13 

10 

12  28.6 

19  41  39-77 

21  55  25.4 

0.5 

x.8 

O.X3, 

251  1535-8  194758.39 

-213848.2 

0.5 

1.8  0.X3 

II 

12  24.5 

19  41  29.62 -21  55  50.5 

0.5 

1.8  0.13  ;| 

26  I5  3i-8|  194753.18 

2139    3.4 

0.5 

1.8  ai3 

12 

12  20.4 

19  41  19.45    21  56  15.5 

0.5 

1.8 

O.X3' 

27  1527.8  194747.79 

2X  39  X8.9 

0.5 

1.8  0.13 

13    12  16.3 

19  41    9.26    21  56  40.5 

0.5 

1.8 

0.X3' 

28  1523.71  194742.22 

21  39  34-7 

0.5 

1.8  0.13 

I4I  12  12.2 

194059.05^   2157    5-5 

0.5 

1.8 

0.13' 

29'  15  I9'7  19  47  36.49 

21  39  50.9 

0.5 

1.8  0.13 

15    12     8.1 

194048.84    215730.4 

0.5 

1.8 

0.13 

30'  1515-7  194730.59 

-21  40   7.6 

0.5 

1.8  0.13 

16    12     4.0 

194038.63-21  57  55-3 

0.5 

1.8 

0.13, 

31   15  11.6  194724.52 

-21  4024.7 

0.5 

1.8  0.13 

17    1159.9    1940  28.43-21  58  20.2 

0.5 

1.8 

0.13I 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Transit.    Ascension. 

I 

Apparent 
Decimation. 

Hor. 
Par. 

Seroi- 
diam. 

Sid.  T, 
ofS.D. 

Pass. 

Mer. 

Date. 

Mean 

Time 

of 

Transit 

Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

Sid.T. 

ofS.D. 

Pass. 

Mer. 

1 
h     m   i    h  m      s 

e        t        n 

" 

» 

B 

h    m 

h    m     E 

0     >      » 

" 

" 

s 

July  17 

II  59.9.194028.43 

-21  58  20.2 

0.5 

1.8 

0.13 

Sept.  I 

852.4 

19  33  48.85 

-22  13  31.0 

0.5 

1.8   0.13 

z8 

II  55.8,  194018.23 

215844.9 

0.5 

1.8   0.13 

2 

848.4  193343.05 

22  13  43.1 

0.5 

1.8  0.13 

19 

1151.7I1940    8.04 

2159   9-5 

0.5 

1.8  0.13 

3 

844-4   193337.43 

221354.9 

0.5 

1.8   0.13 

20 

II  47.6!  19  39  57.86 

21  59  34.0 

0.5 

1.8  0.13 

4 

8  40.3  19  33  31.99 

22  14     6.0 

0.5 

1.8   0.13 

21 

II43.5JI9  39  47-69 

21  59  58.5 

0.5 

1.8 

0.13 

5 

836.3 

19  33  26.73 

22  14  16.9 

0.5 

1.8 

0.13 

22 

II  39-4  19  39  37-55 

-22     0  22.8 

0.5 

1.8 

0.13 

6 

832.3 

193321.65 

-22  14  27.3 

0.5 

1.8 

0.13 

23 

II  35.3  193927.43 

22     046.9 

0.5 

1.8 

ai3 

7 

828.3 

19  33  16.75 

221437.3 

0.5 

1.8 

0.13 

24 

1131.21193917.34 

22     I  19.9 

0.5 

1.8 

0.13 

8 

824.3 

19  33  12.04 

22  14  46.8 

0.5 

1.8 

a  13 

25 

II  27.1  1939    7.28 

22     134.7 

0.5 

1.8 

0.13 

9 

820.3 

1933    7.52 

22  14  55.9 

0.5 

1.8 

0.13 

26 

II  23.0  1938  57.26 

22     I  58.4 

0.5 

1.8 

0.13 

10 

816.3 

1933    3.18    2215    4.6 

0.5 

1.8 

0.13 

27 

II  18.9 

19  38  47.28 

-22     221.9 

0.5 

1.8   0.13 

II 

812.3 

19  32  59.03 

-22  15  12.8 

0.5 

1.8 

0.13 

28 

II  14.8  193837.35 

22     245.3 

0.5 

1.8 

0.13 

12 

8    8.3  1932  55.08 

22  15  20.5 

0.5 

1.8 

0.13 

29 

II  10.7  19  38  27.47 

22     3     8.5 

0.5 

1.8 

0.13 

13 

8    4.3  193251.33 

22  1527.8 

0.5 

1.8 

0.13 

30 

II    6.6.  19  38  17.64 

22     331.5 

0.5 

1.8 

0.13 

14 

8    0.3  193247.77 

22  15  34.7 

0.5 

1.8   0.13  II 

31 

11    2.5I  1938    7.87    22    354.2 

0.5 

1.8 

0.13 

15 

7  56.3' 19  32  44.41    221541.1 

0.5 

1-7 

0.13 

Aug.  I 

1058.5  193758.16-22    416.7 

0.5 

1.8 

0.13 

16 

752.3  19  32  41.25-22  15  47.1 

0.5 

1.7 

0.13 

2 

10  54-41  19  37  48.52I.  22    4  39.0 

0.5 

1.8 

0.13 

17 

748.31  193238.28    221552.6 

0.5 

1.7;  0.13 

3 

10  50.31  19  37  38.951   22    5    I.I 

0.5 

1.8,  0.13 

18 

7  44.4J  19  32  35-521   22  15  57.6 

0.5 

i.7|  0.13 

4 

1046.2  1937  29.45|   22    523.0 

0.5 

1.8   0.13 

19 

7  40.4' 19  32  32.97    2216    2.2 

0.5 

1.7  0.13 

5 

10  42.1I  19  37  20.03    22    5  44.6 

0.5 

1.8]  0.13 

20 

7  36.4  19  32  30.61    22  16    6.3 

0.5 

1.7  0.13 

6 

10  38.0  19  37  10.70-22    6    6.0 

0.5 

1.8'  0.13 

21 

7  32.4  19  32  28.46-22  16    9.9 

0.5 

1.7!  0.13 

7 

10  33.9' 19  37    i.45j   22    627.2 

0.5 

1.8   0.13 

22 

7  28.4  19  32  26.52    22  16  13.0 

0.5 

1.7  0.13 

8 

1029.8  193652.30'   22    648.1 

0.5 

1.8   0.13 

23 

7  24.5]  19  32  24.79I   22  16  15.7 

0.5 

1.7  0.13 

9 

1025.8^193643.24'   22    7    8.7 

0.5 

1.8   0.13 

24 

7  20.6  19  32  23.261   22  16  17.9 

0.5 

1.7 

0.13 

10 

10  21.7  19  36  34.28    22    7  29.0 

0.5 

1.8'  0.13 

25 

716.6 

19  32  21.95'   22  16  19.7 

0.5 

1.7 

0.12 

II 

10  17.6  19  36  25.42  -22    7  49.0 

0.5 

1.8' 

0.13 

26 

712.7 

19  32  20.84 

-22  16  2 1. 1 

0.5 

1.7 

0.12 

12 

10  13.5  19  36  16.67    22    8    8.7 

0.5 

1.8   0.13 

27 

7    8.7 

1932  19.95'   22  1621.9 

0.5 

1.7 

0.12 

13 

10    9.4  19  36    8.03    22    8  28.2 

0.5 

1.8   0.13 

28 

7    4.8|  19  32  19.27    22  16  22.2 

0.5 

1-7 

0.12 

14 

10    5.4  193559.49    22    847.3 

0.5 

1.8   0.13 

29 

7    0.8'  19  32  18.80    22  16  22.0 

0.5 

1.7 

0.12 

15 

10    1.3  193551.07    22    9    6.1 

0.5 

1.8'  0.13 

30 

656.9  193218.55'   22  16  21.5 

0.5 

1.7I  0.12 

16 

957.2  193542.78-22    924.5 

0.5 

1.8   0.13 

Oct.   I 

6  53.0  19  32  18.52  -22  16  20.4 

0.5 

i.7|  0.12 

17 

953.2193534.61 

22     942.7 

0.5 

1.8   0.13 

2 

6  49.0  19  32  18.71J   22  16  18.8 

0.5 

1.7  0.12 

18 

949.1  193526.57 

22  10     0.5 

0.5 

1.8 

0.13 

3 

645.1 

19  32  19.11 

22  16  16.8 

0.5 

1.7  0.12 

19 

9  45.0  19  35  18.65 

22  10  17.9 

0.5 

1.8 

0.13 

4 

641.2 

193219.73 

22  16  14.3 

0.5 

1.7  0.12 

20 

941.0  1935  10.86 

22  10  35.0 

0.5 

1.8 

0.13 

5 

637.3 

19  32  20.57 

22  16  II. 2 

0.5 

1.7;  0.12 

21 

936.91935    3.21 

-22  10  51.7 

0.5 

1.8 

,0.13 

6 

633.4 

19  32  21.63'-22  16     7.7 

0.5 

1.7  0.12 

22 

9  32.9'  19  34  55.70 

22  II     8.2 

0.5 

1.8 

0.13 

7 

629.5 

19  32  22.90!    22  16     3.8 

0.5 

1.7  0.12 

23 

928.8  193448.33 

22  II  24.3 

0.5 

1.8 

0.13 

8 

625.5 

193224.39,     221559.4 

0.5 

1.7,  0.12 

24 

924.8  193441.11 

22  II  39.9 

0.5 

1.8 

0.13 

9 

621.6 

19  32  26.11 

22  15  54.4 

0.5 

1.7  0.12 

25 

9  20.7  19  34  34.04 

22  II  55.1 

0.5 

1.8 

0.13 

10 

617.7 

19  32  28.04 

22  15  49.0 

0.4 

1.7  0.12 

26 

916.7  19  34  27.11 

-22  12  10.0 

0.5 

1.8 

0.13 

II 

613.8 

1932  30.18 

-221543.1 

0.4 

1.7'  0.12 

27 

9  12.6 

193420.33 

22  12  24.5 

0.5 

1.8 

0.13 

12 

6  10.0 

193232.54 

22  15  36.8 

0.4 

1.7'  0.12 

28 

9    8.6 

19  34  13.71 

22  12  38.6 

0.5 

1.8 

0.13 

13 

6    6.1 

193235.12 

22  15  29.9 

0.4 

1.7  0.12 

29 

9    4.5 

1934    7.25 

22  12  52.3 

0.5 

1.8 

0.13 

14 

6    2.2 

19  32  37.92 

22  15  22.6 

0.4 

1. 71  0.12 

30 

9    o.sj  1934    0.95 

2213      5.6 

0.5 

1.8 

0.13 

15 

558.3 

19  32  40-93 

22  15  14.8 

0.4 

1.7I  0.12 

31 

856.5 

19  33  54.82 

-22  13  18.5 

0.5 

1.8 

0.13 

16 

554.4 

193244.14 

-22  15     6.5 

0.4 

1.7J  0.12 

Sept.  I 

852.4 

193348.85 

-22  13  31.0 

0.5 

1.8 

0.13 

17 

550-5 

19  32  47-56 

-22  14  57-7 

0. 

1.7  0.12 
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FOR  TRANSIT  AT  WASHINGTON. 

1 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

Sid.T. 

ofS.D 

Pass. 

Men 

Date. 

Mean 

Time 

of 

Transit. 

Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

Sid.T. 
ofSD.! 

Pass. 

Mer.  , 

h    m 

h    m     8 

0     t      »» 

" 

" 

s 

h    m 

h     m    s 

0            f             M 

" 

.. 

s 

Jan.  o 

12  38.3 

7  18  19.85 

+21  30  33-7 

0.3 

1.3 

0.10 

Feb.14 

.9  36.4 

7  13  19.50 

+21  40  26.8 

0.3 

1.3 

0.09  1 

I 

12  34-3 

7  18  12.72 

213047.5 

0.3 

1.3 

O.IO 

15 

932.4 

7  13  14.24 

21  40  37.6 

0.3 

1-3 

0.09 

2 

12  30.2 

718    5-57 

21  31    1.4 

0.3 

1-3 

O.IO 

16 

928.4 

713    9.09 

214048.3 

0.3 

1.3 

0.09 

3 

12  26.2 

71758.41 

21  31  15.3 

0.3 

1.3 

0.10 

17 

924.4 

713    4.04 

214058.8 

0.3 

1-3 

0.09 

4 

12  22.1 

7  17  51.22 

21  31  29.2 

0.3 

1.3 

0.10 

18 

920.3 

7  12  59.09 

21  41     9.1 

0.3 

1.3 

0.09 

5 

12  18.0 

7  17  44.02 

+21  31  43.1 

0.3 

1.3 

0.10 

19 

9  16.3 

7  12  54.25 

+21  41  19.3 

0.3 

1.3 

0.09 

6 

12  14.0 

7  17  36.82 

21  31  57.1 

0.3 

1.3 

0.10 

20 

912.3 

7  12  49.52 

21  41  29.3 

0.3 

1.3 

0.09 

7 

12  10.0 

7  17  29.61 

21  32  ii.i 

0.3 

1.3 

0.10 

21 

9    8.3 

7  12  44.89 

214139.1 

0.3 

1.3 

0.09  1 

8 

12    5.9 

7  17  22.40 

21  3225.1 

0.3 

1-3 

O.IO 

22 

9    4.3 

71240.38 

21  41  48.7 

0.3 

1.3 

0.09  j 

9 

12    1.9 

7  17  15.18 

21  32  39.2 

0.3 

1.3 

aio 

23 

9    0.3 

7  12  35.98 

21  41  58.1 

0.3 

1.3 

0.09  ' 

lO 

II  57-8 

717    7.97 

+21  32  53.3 

0.3 

1.3 

O.IO 

24 

856.3 

7  12  31.69 

+2142     7.3 

0.3 

1.3 

0.09  ' 

II 

II  53.8 

717    0.75 

21  33    7.4 

0.3 

1.3 

0.10 

25 

852.31 

7  12  27.52 

21  42  16.3 

0.3 

1.3 

0.09  1 

12 

II  49.7 

7  16  53-55 

21  33  21.4 

0.3 

1.3 

0.10 

26 

848.3 

7  12  23.47 

21  4225.2 

0.3 

1.3 

0.09  ' 

13 

II  45-7 

71646.37 

21  33  35.4 

0.3 

1.3 

0.10 

27 

844.3 

7  12  19.54 

21  42  33.8 

0.3 

1-3 

0.09  1 

14 

II  41.6 

7  16  39.21 

21  33  49.4 

0.3 

1.3 

0.10 

28 

840.3 

71215.73 

21  42  42.2 

0.3 

1.3 

0.09 

15 

II  37-5 

7  16  32.07 

+2134    3.4 

0.3 

1.3 

0.10 

Mar.  I 

836.3 

7  12  12.04 

+21  42  5a4 

0.3 

1.3 

0.09 

i6 

II  33-5 

7  16  24.94 

21  34  17-4 

0.3 

1.3 

O.IO 

2 

832.3 

7  12    8.48 

21  42  58.4 

0.3 

1.3 

0.09  1 

17 

II  29.4 

7  16  17.83 

21  34  31.3 

0.3 

1.3 

O.IO 

3 

828.3 

712    5.04 

21  43    6.2 

0.3 

1.3 

0.09 ; 

i8 

II  25.3 

7  16  10.75 

21  34  45.2 

0.3 

1.3 

O.IO 

4 

824.3 

712    1.73 

21  43  13.8 

0.3 

1.3 

0.09 

19 

II  21.3 

716    3.70 

21  34  59.0 

0.3 

1.3 

O.IO 

5 

820.4 

71158.54 

21  43  21. 1 

0.3 

1.3 

0.09 

20 

II  17.3 

7  15  56.68 

4-21  35  12.8 

0.3 

1.3 

0.10 

6 

8  16.4 

71155.48 

+21  43  28.3 

0.3 

1.3 

0.09 

21 

II  13-3 

71549.68 

213526.5 

0.3 

1.3 

0.10 

7 

812.4 

7  II  52.56 

21  43  35.1 

0.3 

1.3 

0.09 

22 

II    9.2 

7  15  42.73 

21  35  40.2 

0.3 

1.3 

O.IO 

8 

8    8.4 

7  II  49.76 

21  43  41.8 

0.3 

1-3 

0.09 

23 

II    5.2 

71535.83 

21  35  53.8 

0.3 

1.3 

0.10 

9 

8    4-4 

7  II  47.10 

214348.3 

0.3 

1-3 

0.09 

24 

II    I.I 

71528.97 

2136    7.3 

0.3 

1.3 

0.10 

10 

8    0.5 

71144.57 

21  43  54.7 

0.-3 

1.3 

o.og 

25 

10  57.1 

71522.14 

+21  36  20.8 

0.3 

1.3 

O.IO 

II 

756.5 

7  II  42.18 

+21  44    0.8 

0.3 

1.3 

0.09  1 

26 

10  53.1 

7  15  15.37 

21  36  34.2 

0.3 

1.3 

O.IO 

12 

752.5 

71139.92 

21  44    6.6 

0.3 

1.3 

0.09  ' 

27 

10  49.0 

715    8.65 

2136475 

0.3 

1.3 

0.10 

13 

748.5 

7  II  37.80 

21  44  12.2 

0.3 

1.3 

0.09  ' 

28 

1044.9 

715    1.99 

21  37    0.7 

0.3 

1.3 

O.IO 

14 

744.6 

7  II  35.82 

214417-5 

0.3 

1.3 

0.09 

29 

10  40.9 

71455.39 

21  37  13.7 

0.3 

1.3 

0.09 

15 

740.6 

7  II  33.98 

21  44  22.7 

0.3 

1.3 

0.091 

1 

30 

10  36.9 

7  14  48.85 

+21  37  26.6 

0.3 

1.3 

0.09 

16 

736.7 

711  32.28 

+21  4427.6 

0.3 

1.3 

0.09 

31 

10  32.8 

71442.36 

21  37  39.5 

0.3 

1.3 

0.09 

17 

732.7 

71130.72 

21  44  32.3 

0.3 

1.3 

0.09 

Feb.  I 

10  28.8 

7  14  35.94 

213752.3 

0.3 

1.3 

0.09 

18 

728.7 

7  II  29.30 

21  44  36.8 

0.3 

1.3 

0.09  1 

2 

10  24.7 

7  14  29.59 

21  38    5.0 

0.3 

1.3 

0.09 

19 

724.8 

711  28.01 

21  44  41.0 

0.3 

1.3 

0.091 

3 

10  20.7 

71423.31 

21  38  17.6 

0.3 

1.3 

0.09 

20 

720.8 

711  26.87 

21  44  45-0 

0.3 

1.3 

0.09 

4 

10  16.7 

71417.11 

+21  38  30.0 

0.3 

1.3 

0.09 

21 

716.9 

71125.87 

1-21  44  48.7 

0.3 

1.3 

0.09 

5 

10  12.6 

7  14  10.97 

213842.3 

0.3 

1-3 

0.09 

22 

712.9 

7  II  25.01 

21  44  52.2 

0.3 

1.3 

0,09 

6 

10    8.6 

714    4.91 

21  38  54.5 

0.3 

1.3 

0.09 

23 

7    9.0 

7  II  24.29 

214455.5 

0.3 

1.3 

0.09 

7 

10    4.6 

7  13  58.93 

21  39    6.5 

0.3 

1.3 

0.09 

24 

•7    5.1 

711  23.71 

21  44  58.5 

0.3 

1-3 

0.09  , 

8 

10    0.6 

7  13  53.03 

21  39  18.4 

0.3 

1.3 

0.09 

25 

7    i-i 

7  II  23.28 

2145    1.3 

0.3 

1-3 

0.09  1 

9 

956-5 

71347.21 

+21  3930.2 

0.3 

1.3 

0.09 

26 

657.2 

7  II  22.99 

+2145    3.8 

0.3 

1.3 

0.09  1 

lO 

952.5 

71341.48 

21  3941.8 

0.3 

1-3 

0.09 

27 

653.3 

7  II  22.84 

21  45    6.0 

0.3 

1.3 

0.091 

II 

948.5 

7  13  35.84 

21  39  53-3 

0.3 

1.3 

0.09 

28 

649-3 

7  II  22.84 

21  45    8.0 

0.3 

1.3 

0.09 

12 

944.4 

7  13  30.30 

21  40    4.6 

0.3 

1.3 

0.09 

29 

645-3 

711  22.98 

2145    9.8 

0.3 

1.3 

0.09 

13 

940.4 

71324.85 

21  40  15.8 

0.3 

1.3 

0.09 

30 

641.4 

7  II  23.26 

214511.3 

0.3 

1-3 

0.091 

M 

936.4 

71319.50 

+21  40  26.8 

0.3 

1.3 

0.09 

31 

637.5 

7  II  23.69 

+21  45  12.6 

0.3 

1.3 

0,09 ! 

15 

932.4 

71314.24 

+21  40  37.6 

0.3 

1-3 

0.09 

Apr.  I 

633-6 

711  24.26 

+214513-6 

0.3 

1-3 

0.09  ; 
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FOR  TRANSIT  AT  WASHINGTON. 

Mean 

Sid.T. 

Mean 

Sid.  T.i 

Date. 

Time 

of 

Transit. 

Apparent 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

ofS.D. 
Pass. 
Mer. 

Date. 

Time 

of 

Transit. 

Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

ofS.D. 
Pass. 
Mer. 

1 

h'    m 

h    m     s 

0    .    .. 

" 

" 

s 

h     m 

h    m     s 

« 

,       ,/ 

„ 

" 

s 

Apr.  I 

633.6 

7  II  24.26 

+2 

I  45  13-6 

0.3 

1-3 

0.09 

N0V.16 

15  50.0 

73213.42 

+21 

616.2 

0.3 

1.3 

0.09 

2 

629.7 

71124.97 

2 

[  45  14.4 

0.3 

1-3 

0.09 

17 

1546.1 

7  32  10.21 

21 

622.8 

0.3 

1.3 

0.09 

3 

625.7 

71125.83 

2] 

c  45  14.9 

0.3 

1.3 

0.09 

18 

15  42.1 

7  32    6.87 

21 

629.7 

0.3 

1.3 

0.09 

4 

621.8 

7  II  26.83 

2] 

[  45  15.2 

0.3 

1.3 

0.09 

19 

15  38.1 

732    3.41 

21 

636.9 

0.3 

1.3 

0.09 

5 

617.9 

71127.97 

2 

[  45  15.2 

0.3 

1.3 

0.09 

20 

15  34.1 

7  31  59.83 

21 

644.3 

0.3 

1.3 

0.09 

6 

6  14.0 

711  29.26 

+21 

[  45  15.0 

0.3 

1.3 

0.09 

21 

1530.1 

7  31  56.12 

+21 

6  52.0 

0.3 

1.3 

0.09 

7 

6  10. 1 

7  II  30.69 

2] 

[  45  14.6 

0.3 

1.3  0.09 

22 

1526.1 

7  31  52.27 

21 

7    0.0 

0.3 

1-3 

0.09 

8 

6    6.2 

7  II  32.26 

2 

t  45  13-9 

0.3 

1.3]  0.09 

23 

15  22.1 

73148.31 

21 

7    8.3 

0.3 

1-3 

0.09 

9 

6    2.3 

71133.97 

2 

[  45  13.0 

0.3 

1.3 

0.09 

24 

15  18. 1 

7  31  44.24 

21 

716.8 

0.3 

1.3 

0.09 

lO 

558.4 
18    8.1 

7  "  35-83 
73239.34 

2 
+2 

t  45  11.8 
f    5  4M 

0-3 
0.3 

1.3 
1.3 

0.09 
0.09 

25 
26 

15  14.  I 

15  lo.i 

7  31  40.05 
7  31  35-74 

21 
+21 

725.6 
734.7 

0.3 
0.3 

1.3 
1.3 

0.09 
0.09 

Oct.  12 

13 

18    4.2 

7  3241.01 

2J 

t    5  37-1 

0.3 

1.3 

0.09 

27 

15    6.1 

7  31  31.32 

21 

744.0 

0.3 

1.3 

0.09 

M 

18    0.3 

73242.54 

21 

I    5  33-1 

0.3 

1-3 

0.09 

28 

15    2.1 

7  31  26.79 

21 

7  53-5 

0.3 

1-3 

0.09 

15 

17  56.4 

7  32  43-92 

2] 

[    529.3 

0.3 

1-3 

0.09 

29 

14  58.1 

7  31  22.14 

21 

8    3.4 

0.3 

1.3 

0.09 

i6 

17  52.4 

73245.16 

2] 

[    525.8 

0.3 

1.3 

0.09 

30 

1454.1 

73117.38 

21 

813.5 

0.3 

1.3 

0.09 

17 

1748.5 

7  32  46.26 

+2] 

[    522.8 

0.3 

1.3 

0.4 

Dec.  I 

14  50.1 

731  12.51 

+21 

823.8 

0.3 

1.3 

0.09 

i8 

17  44.6 

73247.21 

2] 

c    520.1 

0.3 

1.3 

0.09 

2 

14  46.0 

731    7-54 

21 

834.4 

0.3 

1-3 

0.09 

19 

17  40.7 

7  32  48.02 

2] 

[    517.6 

0.3 

1.3 

0.09 

3 

14  42.0 

731    2.46 

21 

845-3 

0.3 

1.3 

0.09 

20 

17  36.8 

7  32  48.69 

21 

f    5  15-3 

0.3 

1.3 

0.09 

4 

14  38.0 

7  30  57.28 

21 

856.4 

0.3 

1.3 

0.09 

21 

17  32.8 

7  32  49-22 

2] 

^    513.4 

0.3 

1-3 

0.09 

5 

14  34.0 

7  30  52.01 

21 

9    7.6 

0.3 

1.3 

0.09 

22 

17  28.9 

7  32  49.61 

+2] 

r    511.8 

0.3 

1.3 

0.09 

6 

14  30.0 

7  30  46.65 

+21 

919.0 

0.3 

1-3 

0.09 

23 

17  25.0 

7  32  49.86 

2] 

[    5  10.6 

0.3 

1.3 

0.09 

7 

1425.9 

7  3041.20 

21 

930.6 

0.3 

1-3 

0.09 

24 

17  21. 1 

7  32  49-97 

2] 

^    5    9.7 

0.3 

1.3 

0.09 

8 

14  21.9 

7  30  35.65 

21 

942.4 

0.3 

1.3 

0.09 

25 

17  17.2 

7  32  49.93 

21 

[    5    9-1 

0.3 

1-3 

0.09 

9 

14  17.9 

7  30  30.01 

21 

954.5 

0.3 

1.3 

0.09 

26 

17  13.2 

7  32  49.75 

21 

[    5    8.8 

0.3 

1-3 

0.09 

10 

14  13.9 

7  30  24.28 

21 

10    6.8 

0.3 

1.3 

0.09 

27 

17    9-3 

7  32  49.42 

•+-21 

I    5    8.9 

0.3 

1.3 

0.09 

II 

14    9.8 

7  30  18.46 

+21 

10  19.4 

0.3 

1.3 

0.09 

28 

17    5.3 

7  32  48.95 

21 

t    5    9.4 

0.5 

1-3 

0.09 

12 

14    5.8 

7  30  12.56 

21 

10  32.1 

0.3 

1.3 

0.09 

29 

17    1.4 

73248.34 

21 

I    5  10.2 

0.3 

1.3 

0.09 

13 

14    1.8 

730    6.58 

21 

1045.0 

0.3 

X.3 

0.09 

30 

16  57.4 

73247.58 

21 

^    511.3 

0.3 

1.3 

0.09 

14 

1357.7 

'730    0.52 

21 

10  58.1 

0.3 

1.3 

0.09 

31 

16  53.5 

7  32  46.68 

21 

[    5  12.6 

0.3 

1-3 

0.09 

15 

13  53.7 

72954.38 

21 

II  II. 4 

0.3 

1-3 

0.09 

Nov.  I 

16  49.6 

7  32  45.64 

+2 

[    514.2 

0.3 

1-3 

0.09 

16 

1349.7 

72948.17 

+21 

II  24.7 

0.3 

1.3 

0.09 

2 

16  45.6 

7  32  44-46 

2 

[    5  16. 1 

0.3 

1.3 

0.09 

17 

1345.7 

72941.88 

21 

II  38.2 

0.3 

1.3 

0.09 

3 

16  41.7 

73243-14 

2 

[    518.3 

0.3 

1.3 

0.09 

18 

13  41.6 

7  29  35.53 

21 

H51.9 

0.3 

1.3 

0.09 

4 

16  37.7 

7  32  41.67 

2 

[    520.8 

0.3 

1.3 

0.09 

19 

1337.6 

7  2929.12 

21 

12    5.8 

0.3 

1-3 

0.09 

5 

16  33.8 

7  32  40-07 

2 

[    523.7 

0.3 

1.3 

0.09 

20 

1333.5 

7  29  22.64 

21 

12  19.9 

0.3 

1.3 

0.09 

6 

16  29.8 

73238.33 

+2 

[    526.9 

0.3 

1.3 

0.09 

21 

1329.5 

7  29  16.10 

+21 
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0.3 
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0.09 
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2: 
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0.3 

1.3 

0.09 

22 

1325.5 

729    9.50 

21 

12  48.3 

0.3 

1.3 

0.09 

8 

16  21.9 

7  32  34.42 

2: 
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0.3 

1.3 

0.09 

23 

13  21.4 

729    2.84 

21 

13    2.6 

0.3 

1.3 

0.09 

9 

16  17.9 

7  32  32.25 

2 

[    538.4 

0.3 

1.3 

0.09 

24 

13  17.4 
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21 

13  17.0 

0.3 
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0.09 

10 

16  13.9 

7  32  29.96 

21 

[    542.9 

0.3 

1.3 

0.09 

25 

13  13.4 

7  28  49.36 

21 

13  31.6 

0.3 

1-3 

0.09 

II 

16    9.9 

7  32  27.54 

+2 

I    5  47-7 

0.3 

1-3 

0.09 

26 

13    9-3 

72842.55 

+21 

1346.3 

0.3 

1.3 

0.09 

12 

16    6.0 

7  32  24.98 

2 

[    552.8 

0.3 

1-3 

0.09 

27 

13    5.2 

7  28  35.69 

21 

14    I.I 

0.3 

1-3 

0.09  ' 

13 

16    2.0 

7  32  22.28 

2 

[    558.2 
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0.09 
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13    1.2 
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o.og 

29 

12  57.1 

72821.87 
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0.09 

31 

12  49.0 

728    7.87+21 

15    1.6 

0.3 

1.3 
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434  ECLIPSES,  1910. 


ECLIPSES  IN  1910. 


In  the  year  1910  there  will  be  four  eclipses,  two  of  the  Sun  and  two  of  the  Moon. 
I  — A  Total  Eclipse  of  the  Sun,  19 10,  May  8,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

d       h       m         8 

Greenwich  mean  time  of  6  in  right  ascension,  May     817     3  22.5 

h      m         s  s  s 

Sun  and  Moon's  R.  A.        30  53.90  Hourly  motions  9.71  and  147.52 

Sun's  declination               17     6  59.6  N.                  Hourly  motion  o  40-7    N. 

Moon's  declination            16     4  48.7  N.                  Hourly  motion  13  56.3    N. 

Sun's  equa.  hor.  parallax               8.7                 Sun's  true  semidiameter  15  50.4 

Moon's  equa.  hor.  parallax    61   17.9                 Moon's  true  semidiameter  16  41.4 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

Greenwich  Mean  Longitude  from  •  ««:*,.^^ 

Time.  G?eenwich.  Latitude, 

d       h         m  o  .  o  » 

Eclipse  begins  May  815  38.4  61   33.7  E.  55  56.4  S. 

Central  eclipse  begins  8  17     9.3  112     1.5  E.  72  37.1  S. 

Central  eclipse  at  noon —    

Central  eclipse  ends  8  18  15.6  156  12.6  E.  46  31.2  S. 

Eclipse  ends  8  19  46.4  147  33.2  E.  15  36.0  S. 

II. — A  Total  Eclipse  of  the  Moon,  1910,  May  23,  visible  at  Washington;  the  begin- 
ning visible  generally  in  the  central  and  western  portions  of  Africa,  southwest  Europe, 
South  America,  North  America  excepting  Alaska,  and  the  southern  Pacific  Ocean;  the 
ending  visible  generally  in  South  America,  North  America  excepting  Alaska,  and  the 
central  and  southern  Pacific  Ocean. 

ELEMENTS  OF  THE  ECLIPSE, 

d       h      m         8 

Greenwich  mean  time  of  8  iii  right  ascension.  May  23  17  48  53.2 

h       m        s  • 

Sun's  right  ascension  4     o  20.72  Hourly  motion  10.06 

Moon's  right  ascension     16     o  20.72  Hourly  motion  122.93 

Sun's  declination  20  36  26.9  N.  Hourly  motion  o  28.6  N. 

Moon's  declination  20  59     4.2  S.  Hourly  motion  8  37.3  S. 

Sun's  equa.  hor.  parallax  8.7  Sun's  true  semidiameter  15  47-5 

Moon's  equa.  hor.  parallax     54  17.4  Moon's  true  semidiameter  1446.9 

CIRCUMSTANCES  OF  THE  ECLIPSE, 


Greenwich  Mean  Time. 


The  Moon  being  in  the  zenith 
„itude 
from  Greenwich,  and  in  latitude. 

o  o  •  e  • 

First  84  to  E.  58  26  W.  20  41  S. 

Last  49  to  W.  no  42  W.  21   12  S. 

Magnitude  of  the  eclipse  =  1.099   (Moon's  diameter  =  i.o). 

[Eph  lo] 


Moon  enters  penumbra 
Moon  enters  shadow 

May 

d 
23 

23 

h        m 

14  32.5 

15  46.4 

Total  eclipse  begins 
Middle  of  the  eclipse 
Total  eclipse  ends 
Moon  leaves  shadow 

23 
23 
23 
23 

17      9.0 

17  34-3 
17  59.6 
19  22.3 

Moon  leaves  penumbra 

23 

20  36.2 

Contacts  of  shadow                    Angles  of  position 
with  Moon's  limb.                    from  the  north  point 

in  long 
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III. — A  Partial  Eclipse  of  the  Sun,  1910,  November  i,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

d     h      m        s 

Greenwich  mean  time  of  6  in  right  ascension,  November  i   13  11  35.1 

h      m         8  8  8 

Sun  and  Moon's  R.  A.       14  25  25.58  Hourly  motions    9.80  and  iii. 78 

Sun's  declination  14  25 

Moon's  declination  13  22 

Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax    54 


Eclipse  begins 
Greatest  eclipse 
Eclipse  ends 

Magnitude  of  greatest  eclipse 


21. 1  S. 
36.3  s. 

8.9 

4-3 
TANCES 

Hourly  motion 

Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 

OF  THE  ECLIPSE. 

0  48.2    S. 

12       2.5     S. 
16      7.2 
14    43.4 

Greenwich  Mean           Longitude  from 
Time.                        Greenwich. 

Latitude. 

d      h        m      .           •         ' 

November  11151.1       118  30.2  E. 
I   14     8.6       155  14.0  W. 
I   16  26.4       165  23.2  W. 

63  3.5  N. 
62  2.0  N. 
17  35-3  N. 

0.852  (Sun's  diameter  =  i.o). 


IV. — A  Total  Eclipse  of  the  Moon^  1910,  November  16,  visible  at  Washington;  the 
beginning  visible  generally  in  Africa,  Europe,  central  and  western  Asia,  South  America 
and  eastern  North  America;  the  ending  visible  generally  in  Africa,  Europe,  western 
Asia,  North  and  South  America. 

ELEMENTS  OF  THE  ECLIPSE. 

d       h      m        8 

Greenwich  mean  time  of  <$>  in  right  ascension,  November  16  12  36  ii.i 

h      m        8  8 

Sun's  right  ascension      15  25  38.35  Hourly  motion  10.31 

Moon's  right  ascension     3  25  38.35  Hourly  motion  152.73 


Sun's  declination  18  43  52.7  S. 

Moon's  declination  19  10  37.0  N. 

Sun's  equa.  hor.  parallax  8.9 

Moon's  equa.  hor.  parallax    61  28.3 


Hourly  motion  o  37.5  S. 

Hourly  motion  12  52.8  N. 

Sun's  true  semidiameter  16  10.8 

Moon's  true  semidiameter  16  44,2 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


Moon  enters  penumbra 
Moon  enters  shadow 
Total  eclipse  begins 
Middle  of  the  eclipse 
Total  eclipse  ends 
Moon  leaves  shadow 
Moon  leaves  penumbra 

November 

d      h        m 
16      9   45.6  ^ 
16    10   44.0 
16    II    54.9 
16    12    20.8 
16    12    46.8 
16    13    57.7 
16    14    56.1   ^ 

■  Greenwich  Mean  Time. 

Contacts  of  shadow                   Angles  of  position 
with  Moon's  limb.                  from  the  north  point 

The  Moon  being  in  the  zenith 
in  longitude 
from  Greenwich,                                and  in  latitnd 

First 
Last 

93  to  E. 
134  to  W. 

14 
32  2 

6  E.                           18  46  N 
3  W.                         19  28  N 

Magnitude  of  the  eclipse  =  1.131  (Moon's  diameter  =  i.o). 

The  regions  within  which  the  eclipses  of  the  Sun  are  visible  are  laid  down  on  the 
accompanying  charts,  from  which,  by  means  of  the  dotted  lines,  the  Greenwich  mean 
time  of  beginning  and  ending  at  any  place  may  be  found  with  an  uncertainty  which 
will  vary  from  three  or  four  minutes  for  a  high  Sun  to  fifteen  or  twenty  minutes  when 
the  Sun  is  near  the  horizon. 
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BESSELIAN  ELEMENTS  OF  THE  TOTAL  ECLIPSE 

f 

OF  THE  SUN,  1910,  MAY  8. 

1 

1 

1 

Greenwich 
Mean 
Time. 

Co-ordinatea  of 
Center  of  Shadow  on 
Fundamental  Plane. 

Direction  of  Axis  of  Shadow. 

Radius  of  Penumbra  and 

Shadow  on  Fundamental 

Plane. 

jr 

y 

Log  sin  d 

Log  cos  d 

H- 

A 

/. 

h     m 
15    30 

-0.842    38 

-1.354   22 

+9.468    46 

+9.980    36 

o             t 

233  24.4 

+0.531    82 

—0.014    03 

40 

0.752    18 

1.318   07 

9.468    51 

9.980    35 

235   54-4 

0.531    83 

0.014    02 

50 

0.661    97 

1. 281   93 

9.468    55 

9.980   35 

238   24.4 

0.531    84 

0.014    01 

16      0 

-0.571    76 

-1.245   80 

+9.468    60 

+9.980   35 

240  54-5 

+0.531    85 

-0.013   99 

10 

0.481    55 

1.209  66 

9.468    64 

9.980   34 

243   24-5 

0.531   86 

0.013  98 

20 

0.391    34 

1.173   53 

9.468   68 

9.980    34 

245   54-5 

0.531    87 

0.013  97 

30 

0.301    12 

1. 1 37   40 

9.468   73 

9.980    33 

248   24.5 

0.531   88 

0.013  96 

40. 

0.210  90 

i.ioi   27 

9.468   77 

9.980    33 

250   54-5 

0.531   89 

0.013  96 

50 

0.120   68 

1.065   14 

9.468   82 

9.980    32 

253   24.6 

0.531   90 

0.013  95 

17      0 

-0.030  45 

-1.029  02 

+9.468   86 

+9.980    32 

255   54.6 

+0.531   91 

-0.013  94 

10 

+0.059   78 

0.992  90 

9.468   90 

9.980   32 

258   24.6 

0.531   91 

0.013  93 

20 

0.150   01 

0.956  79 

9.468  95 

9.980   31 

260   54.6 

0.531   92 

0.013  93 

30 

0.240   24 

0.920  67 

9.468   99 

9.980    31 

263   24.6 

0.531   92 

0.013  92 

40 

0.330  47 

0.884  56 

9.469  04 

9.980   30 

265   54-7 

0.531   93 

0.013  92 

50 

0.420  71 

0.848  46 

9.469  08 

9.980    30 

268   24.7 

0.531   93 

0.013  92 

18     0 

-1-0. 510  94 

-0.812   36 

+9.469   13 

+9.980   30 

270   54-7 

+0.531   94 

-0.013   91 

10 

0.601    18 

0.776  26 

9.469   17 

9.980   29 

273   24.7 

0.531   94 

0.013  91 

20 

0.691   41 

0.740   16 

9.469  21 

9.980   29 

275   54-7 

0.531   94 

0.013  91 

30 

0.781   65 

0.704  07 

9.469   26 

9.980   28 

278   24.8 

0.531   94 

aoi3  91 

40 

0.871   89 

0.667  98 

9.469   30 

9.980   28 

280   54.8 

0.531   94 

0.013  91 

50 

0.962    12 

0.631  90 

9.469   35 

9.980   27 

283  24.8 

0.531   94 

0.013  91 

19     0 

+1.052   36 

-0.595  82 

+9.469   39 

+9.980   27 

285   54.8 

+0.531   94 

-0.013  91 

10 

1. 142   59 

0.559  74 

9.469  43 

9.980   27 

288   24.8 

0.531   93 

0.013  91 

20 

1.232   83 

0.523  67 

9.469  48 

9.980   26 

290   54.9 

0.531   93 

0.013  91 

30 

1.323  06 

0.487  60 

9.469   52 

9.980   26 

293   24.9 

0.531   93 

0.013  92 

40 

1.413   29 

0.451   54 

9.469   57 

9.980   25 

295   54.9 

0.531   92 

0.013  92 

50 

+1.503   52 

-0.415   49 

+9.469  61 

+9.980   25 

298   24.9 

+0.531   92 

-0.013  93 

Greenwich 
Mean 
Time. 

LORX' 

for 
z  Minute. 

Log>'' 
for 

I  Minute. 

Log  fi' 

for 

I  Minute. 

Log  Taneen 
of  0 

ts  of  Angles 
anes. 

Penumbra. 

Shadow. 

h      m 
15      0 

+7-9551 

+7.5581 

+1.1761 

+7.66559 

+7.66342 

16      0 

7.9552 

7.5580 

1.1761 

7.66559 

7.66342 

17     0 

7.9553 

7-5578 

I.1761 

7-66558 

7.66342 

18     0 

7-9554 

7-5576 

I.1761 

7.66558 

7.66341 

ig     0 

7.9554 

7.5573 

I.1761 

7.66558 

7.66341    1 

20     0 

+7.9553 

+7-5570 

+I.1761 

+7.66557 

+7.66340 
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PATH  OF  THE  SHADOW  DURING  THE  TOTAL  ECLIPSE 
OF  THE  SUN,  1910,  MAY  8. 


Greenwich 
Mean 
Time. 


Limits. 
I7*»  10" 

20 
25 


30 

35 
40 

45 
50 
55 

18     o 

5 

10 

15 
Limits. 


Northern  Limit 

of 
Shadow  Path. 


Latitude. 


-72  51.9 

62  32 

58  11 

55  o 

52  25 

-50  14 

48  21 

46  43 

45  17 

44  2 

42  59 

-42  8 

41  32 

41  14 

41  28 

-44  24.6 


Longitude  from 
Greenwich. 


105    11.9  E. 
108    II 
111    12 
113    29 
"5   45 

"7  .55  E. 
120  3 
122  II 
124  23 
126  41 
129   10 

131  54     E. 

135  2 

138  50 

144  2 

156  38.7  E. 


Central  Line. 


Latitude. 


-72  37.1 

68  47.9 

61  49.3 

57  57-4 

55  2.3 

-52  39-5 

50  38.8 

48  55.3 

47  26.4 

46  10.7 

45  8.2 

-44  2a  1 

43  49-9 

43  47-6 

45  11-5 

-46  31-2 


Longitude  from 
Greenwich. 


112  1.5  E. 
in      4.6 

113  8.4 
115  28.3 
117  42.1 


119 
122 
124 


52.1  E. 

1-5 
13.1 


126  30.0 
128  55.6 
131    34.8 


134 
138 


34.8  E. 
9.2 


142    50.3 

151    37-0 
156   12.6  E. 


Southern   Limit 

of 
Shadow  Path. 


Latitude. 


-  71  59.1 

67  35 

61  41 
58      6 

-55  25 

53  13 

51  23 

49  50 

48  33 

47  32 

-46  49 

46  34 

47  26 

-48  53-9 


Longitude  from 
Greenwich. 


119  20.8  E. 
117    12 

n8   17 

120  13 

122  18  E. 
124  27 
126  41 
129  4 
131  39 
134   34 

138     o     E. 
142   27 
150     I 

155   36.6  E. 


Duration 

of  Totality    ! 

on 

Central 

Line. 


3  26.8 

3  46.3 

3  56.7 

4  3-9 


9.0 
12.2 

13-9 
14.0 

12.5 
9.4 


4  4.4 

3  57-2 

3  46.4 

3  25.9 
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BESSELIAN  ELEMENTS  OF  THE  PARTIAL  ECLIPSE                       | 

OF  THE  SUN,  1910,  NOVEMBER  i. 

Greenwich 

Co-ordinates  of  Center  of  Shadow 
on  Fundamental  Plane. 

Direction  of  Axis  of  Shadow. 

Radius  of  Penumbra  on 
Fundamental  Plane. 

Mean 
Time. 

jr 

y 

Log  sin  d       1       Log  cos  d 

/* 

/ 

h     m 
II    50 

-0.625    43 

+1.446  83 

^.395    89 

+9.986    12 

0          t 
181    34.6 

+0.571    85 

• 

12       0 

-0.548    77 

+1.412  II 

-9.395  95 

+9,986    12 

184     4.6 

+0.571   86 

10 

0.472    12 

1-377   38 

9.396  02 

9.986    II 

186   34.7 

0.571   87 

20 

0.395    46 

1.342  66 

9.396  08 

9.986    II 

189     4.7 

0.571   88 

30 

0.318   8i 

1.307  94 

9.396   14 

9.986    10 

191    34.7 

0.571   90 

40 

0.242    15 

1.273   22 

9.396  21 

9.986    10 

194      4.7 

0.571   91 

50 

0.165   48 

1.238   51 

9.396  27 

9.986    10 

196   34.7 

0.571   92 

13     0 

-0.088   82 

+1.203   79 

-^.396   33 

+9.986  09 

199     4.7 

+0.571   93 

10 

-0.012    15 

1.169  08 

9.396  40 

9.986   09 

201    34-7 

0.571   94 

20 

+0.064   52 

1.134   37 

9.396  46 

9.986   08 

204     4.8 

0.571   95   1 

30 

0.141    19 

1.099  66 

9.396   52            9.986  08 

206   34.8 

0.571    96 

40 

0.217   86 

1.064  96 

9.396  59            9.986  08 

209     4.8 

0.571   96 

50 

0.294   53 

1.030   25 

9.396  65            9.986  07 

211    34.8 

0.571   97 

14      0 

+0.371    20 

+0.995   55  , 

-9.396  71         +9.986  07 

214     4.8 

+0.571.  98 

10 

0.447   87 

0.960  85 

9.396  78            9.986  06 

216   34.8 

0.571   98 

20 

0-524   55 

0.926   15 

9.396  84            9.986  06 

219     4.8 

0.571   99   ' 

30 

0.601    22 

0.891    46 

9.396  90   '         9.986  05 

221    34.9 

0.571   99 

40 

0.677   90 

0.856  77 

9.396  97 

9.986   05 

224     4.9 

0.572   00 

50 

0.754   57 

0.822   08 

9.397  03 

9.986   05 

226   34.9 

0.572   00 

15     0 

+0.831   25 

+0.787   39 

-9.397   09 

+9.986  04 

229     4-9 

+0.572   01 

10 

0.907  92 

0.752   71 

9.397   15            9.986  04 

231    34.9 

0.572   01 

20 

0.984   60 

0.718   03 

9.397   22            9.986  03 

234     4.9 

0.572   01 

30 

1.061   27 

0.683    35 

9.397    28     !            9.986    03 

236   34.9 

0.572   01 

40 

1-137  95 

0.648   67 

9.397   34   1         9.986  03 

239     5-0 

0.572   02 

50 

1. 214  62 

0.614   00 

9.397   41 

9.986   02 

241    35.0 

0.572   02 

16       0 

+1.291   29         +0.579   33 

-9.397  47 

+9.986  02 

244     5.0 

+0.572   02 

10 

1.367  97            0.544   67 

9.397   53 

9.986  01 

246   35.0 

0.572   02 

20 

1.444   64            0.510  01 

9.397   60 

9.986  01 

249     5.0 

0.572   02 

30 

+1.521    31         +0.475   35 

-9.397   66 

+9.986   00 

251    35.0 

+0.572   02 

Greenwich 
Mean 
Time. 

Logjr' 

for 

X  Minute. 

Log^' 

for 

X  Minute. 

for 
I  Minute. 

Log  Tangent  of  Angle 
of  Cone- 

Penumbra. 

h      m 
II      0 

+7.8844 

-7.5407 

+1.1761 

+7.67338 

12      0 

7.8845 

7.5406 

1.1761 

7.67338 

13      0 

7.8846 

7.5405 

I.1761 

767339 

14      0 

7.8846 

7.5403 

1.1761 

7.67339 

15      0 

7.8847 

7.5401 

'  1.1761 

7.67340 

16     0 

7.8846 

7.5399 

1.1761 

7.67340 

17       0 

+7.8846 

-7-5397 

+1.1761 

+7.67341 
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WASHINGTON  MEAN  TIME. 

PHASES  OF  THE  MOON. 

1 

New  Moon. 

First  Quarter. 

Full  Moon. 

Last  Quarter. 

d      h        m 

d       h       m 

d      h        m 

d      h        m 

January         2  20  18.5 

January       lo  i8  42.9 

January        17  17  12.3 

January        24  18  42.3 

February       i   18  18.8 

February      9     8     4.7 

February     16     i  24.2 

February     23  10  27.5 

March           3  14  43.9 

March          10  19     4.1 

March          17  10  29.0 

March          25     3  12.4 

April              2     7  39.3 

April              9     4  16.8 

April             15  20  55.7 

April            23  20  14.4 

May                I   20  21.3 

May               8  12  24.6 

May              15     9     4.8 

May              23  12  30.8 

May             31     5  16.2 

June               6  20     8.1 

June              13  23  II. I 

June             22     3     3.6 

June             29  II  30.6 

July                6     4  1 1.7 

July               13   15  16.1 

July               21   15  28.7 

July              28  16  a6.2 

August          4  13  28.5 

August         12     8  52.8 

August         20     2     5.8 

August        26  21  24.9 

September    3     0  57.4 

September  11     3     2.3 

September  18  11  44.0 

September  25     3  45.4 

October        2  15  23.7 

October       10  20  31.7 

October        17  21   16.1 

October       24  12  39.6 

iNovember     i     8  47.8 

November     9  12  21.1 

November    16     7  16.7 

November  23     i     5.1 

December     i     4     2.4  1  December     9     i  57.1 

December   15  17  56.8 

December  22  17  27.3 

December  30  23   12.9  ! 

APOGEE.   PERIGEE,   AND  GREATEST  LIBRATION.                                             1 

Apogee. 

Perigee. 

Greatest  Libration. 

d         h 

d        h 

d         h            1                                   d         h 

January             3  13.3 

January            16  20.4 

January          9  22.7  E. 

January         24  17.4  W. 

January           31   10.6 

February          1 2     4.9 

February        6  10.5  E. 

February      19  20.9  W. 

February         28     5.5 

March               12     6.1 

March             6   11.2  E; 

March           18  20.9  W. 

March              27  18.1 

April                   9  15.6 

April                3  16.7  E. 

April              15  20.1  W. 

April                 23  21. 1 

May                     8     2.3 

May                 I  21.7  E. 

May                14     1.5  W. 

May                  21     1.5 

June                    5  10.5 

May               29  19.7  E. 

June               II     6.2  W. 

June                 17  14.0 

July                     3   lo.o 

June               25  22.4  E. 

July                 9     5.6  W. 

July                   15     6.9 

July                30    5.3 

July               22     5.3  E. 

August            5  18.4  W. 

August             12     1.5 

August              24     8.1 

August           18     5.2  E. 

September      i   11.6  W. 

September        8  20.7 

September       20  17.3 

September    14  22.5  E. 

September    27   19.9  W. 

October             6  14.1 

October            18  22.1 

October         13     1.7  E. 

October        25     76  W. 

November         3     i.i 

November         16     9.7 

November     10     9.2  E.  1  November     22  ii.oW. 

November       30     1.9 

December         14  22.6 

December       8  15.3  E.  ,  December     20  18.9  W. 

December        27     9.2 

1 

FORMULiE  FOR  THE  LIBRATION  OF  THE  MOON. 

1            Let /=  the  inclination  of  the  Moon's  equator  to  the  ecliptic  (=1°  28'.8 ), 

Q  ^  the  mean  longitude  of  the  Moon's  ascending  node,  or  the  mean  longitude  of  the  descend- 

!                           ing  node  of  the  Moon's  equator, 

1                   C=  the  angle  at  the  center  of  the  Moon's  disk  made  by  a  lunar  meridian  with  the  circle  of 

!                           declination,  counted  from  north  to  east  on  the  apparent  disk, 

1      X,  /?,  a,  ($=the  apparent   longitude,  latitude,  right  ascension,  and  declination  of  the   Moon,  corrected 

for  parallax. 

'                  X'  =  the  selenocentric  longitude  of  the  Earth,  counted  on  the  Moon's  equator  from  its  descend- 

ing node,   Q. 

ii-^.Q'.  ([  =the  quantities  defined  on  page  2S4,  where  their  values  for  the  current  year  are  given. 

The  Moon's  libration  in  longitude  and  latitude  may  then  be  found,  for  any  time,  by  means  of  the 

following  formulae,  in  connection  with  the  tables  given  on  pages  284  and  285: 

/^  =  —  o'.574  sin  2(Q— ?.)    1 

.'/  =  sin  /cos  (Q— /) 

S^c  table,  page  28^, 

tan  79  =  tan  /  sin    (Q  —  /.) 

/.'  =  7.  -\-  fi  -\-  Ah 

The  libration  in  latitude         =  b  =1  B  -^  p 

The  libration  in  longitude       =  /  =  ?.'  —  ([ 

sin  C  =  sin  ,•  '=Pl.(^:  +  f-- «)  =  _  sin  i  S°^  (-"-^D 

cos  0                                                             COS   0 

[Eph  10] 
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STARS  OCCULTED  BY  THE  MOON,  1910. 


MEAN  PLACES  FOR  1910.0.     (January  0^521, 

Washington.) 

Name  of  Star. 

Maeni- 
tude. 

Right  Ascension. 

Annual 
Proper  Motion. 

Declination. 

Annual 
Proper  Motion. 

4          Ceti 

6.3 

h    m  ■  s 
0     3     7.474 

s 
+  0,0018 

0      »        ■• 
-    3     2  58.71 

+  0.009 

5          Ceti 

63 

0     3  35587 

+  0.0003 

2  56  53  86 

4-  0.014 

24   B.  Ceti 

6.0 

0     5  42.407 

+  0.0020 

5  44  5432 

0.000    . 

54   B.  Ceti 

6.3 

0  19  53.719 

—  0.0024 

2  43     0.92 

—  0.051 

10         Ceti 

6.4 

0  22     0.482 

+  0.0056 

0  32  52.09 

4-  0.0x1 

14         Ceti 

5-4 

0  30  55582 

+  aoo98 

-    0  59  59.82 

-  0.059 

155   B.  Piscium 

6.5 

0  46  40.178 

+  0.001 1 

+    2  53  48.02 

-  0.094    1 

26         Ceti 

6.0 

0  59  11.072 

+  aoo8i 

0  53     4.81 

-  0.037 

77         Piscium 

6.4 

I     I     9749 

+  O.OOII 

4  25  4584 

—  0.114 

33         Ceti 

6.1 

I     5  55598 

—  0.0010 

I  58     0.94 

—  0.006    1 

263   B.  Piscium 

6.4 

I  23  39.388 

4-  0.0027 

-h    7  29  42.96 

4-  0.008 

fi         Piscium 

5.0 

I  25  28.091 

4-  0.0199 

5  40  49-57 

—  0,027 

f         Arietis . 

55 

2  19  59438 

4-  0.0006 

10  12  12.07 

-  0.022 

29         Arietis . 

6.1 

2  27  58.220 

—  0.0013 

14  38  11.07 

4-  0.034 

31         Arietis . 

5.7 

2  31  43299 

+  0.0189 

12     3  28.01 

-  0.085 

0         Arietis  . 

5.8 

2  39  35254 

—  0.0002 

+  14  55  51.70 

-  ao26    i 

38         Arietis . 

5-2 

2  40     3.201 

+  0.0081 

12     4     3.16 

-  0.079    . 

124   B.  Arietis  . 

6.4 

2  48  10.648 

+  0.0012 

16    6  59.39 

—  0.053 

145   B.  Arietis  . 

6.5 

2  59  39.974 

—  0.0021 

15  30  24.56 

—  0.141    ■ 

53         Arietis  . 

6.0 

3     2  21.486 

—  0.0019 

17  31  59.01 

4-  0.004 

54         Arietis . 

6.5 

3     3  14826 

+  0.0018 

+  18  27     0.53 

—  0.0x4    1 

175    B.  Arietis  . 

6.4 

3  21  54813 

+  0.0026 

18  26  30.43 

—  aoii 

26  B.  Tauri    . 

6.4 

3  29    0.593 

+  0.0060 

17  32  17.05 

-  0.32a    1 

14  H'.  Tauri    . 

6.5 

3  33  46.543 

20  37  22.76 

...    1 

13         Tauri    . 

5.6 

3  37     7.373 

+  0.0003 

19  24  45.10 

—  aoi9    1 

14         Tauri    . 

6.2 

3  38  34  832 

+  0.0084 

-f-  19  22  51.92 

-  0.049    i 

22  H'.  Tauri    . 

6.1 

3  39  13.802 

4-  0.0008 

20  38  42.20 

—  0.006 

133   B.  Tauri    . 

59 

3  44  37  532 

4-  0.0026 

21  58  15.28 

—  0.042 

32         Tauri    . 

5.8 

3  51  32.817 

4-  0.0045 

22  13    9.64 

—  0.112 

39         Tauri    . 

6.1 

4     0    0.433 

+  0.0125 

21  45  59.94 

—  a  131 

43         Tadri    . 

5-5 

4     3  55256 

4-  0.0079 

+  19  22  18.37 

1 
-  0.044    j 

192   B.  Tauri    . 

6.1 

4     7  30.844 

-  0.0016 

22  10  57.55 

-  0.019  ! 

«         Tauri    . 

4.8 

4  II  59.130 

—  0.0022 

20  21  28.00 

—  0.055 

51         Tauri    . 

5.6 

4  13     3506 

4-  0.0071 

21  21  35.67 

—  0.041 

53         Tauri    . 

5.3 

4  14     7729 

4-  0.0028 

20  55  30.77 

-  0.051 

56         Tauri    . 

52 

4  14  16.917 

4-  aoo32 

+  21  33  24.15 

-  0.040 

224   B.  Tauri    . 

6.1 

4  17     4  967 

—  0.0002 

20  36  33.34 

—  0.001  1 

227   B.  Tauri    . 

5.9 

4  18  14.061 

4-  0.0019 

20  46  22.34 

—  0.031  ■ 

62         Tauri    . 

6.1 

4  18  34.066 

4-  0.0008 

24     5  30.94 

—  0.019 

K         Tauri    . 

41 

4  20     0.165 

4-  0.0062 

22.   5  18.99 

—  0.042 

67         Tauri    . 

5-4 

4  20     3.287 

4-  0.0093 

+  21  59  41.32 

1 
-  0.047  1 

V         Tauri    . 

4.2 

4  20  55.209 

+■  0.0079 

22  36  36.37 

-  0.047  ' 

72         Tauri    . 

5.4 

4  21  54407 

4-  0.0004 

22  47  39.06 

—  0.008 

247   B.  Tauri    . 

5-8 

4  22  40.145 

4-  0.0073 

21  25  10.29 

—  0.076 

284   B.  Tauri    . 

6.0 

4  31     3.892 

4-  0.0109 

23    9  27.07 

—  o.ioa 

95         Tauri    . 

6.2 

4  37  46  722 

4-  0.0014 

+  23  55     8.18 

—  0.030 

300  B.  Tauri    . 

6.2 

4  40  16.356 

4-  0.0005 

23  27  48.69 

4-  0,004 

315   B.  Tauri    . 

6.3 

4  50  46.635 

—  0.0001 

24  26  56.50 

—  0.033 

99         Tauri    . 

6.0 

4  52  20.919 

4-  0.0003 

23  48  30.89 

-  0.035 

k        Tauri    . 

5-6 

4  52  38.846 

4-  0.0023 

24  54  43.21 

—  0.061    1 

103         Tauri    . 

5.5 

5     2  37.502 

4-  0.0003 

+  24     8  48.45 

—  0.022 

118         Tauri    . 

5.4 

5  23  44.131 

4-  0.0016 

25     4  41.66 

—  0.038 

121         Tauri    . 

5.1 

5  29  57260 

4-  0.0010 

23  58  49.42 

—  0.031 

112  B.  Aurigae 

57 

5  31  31.507 

—  0.0004 

26  52     7.18 

—  0.040 

125         Tauri    . 

5.1 

5  34     9.528 

4-  0.00x8 

25  50  50.33 

—  aoa9 

132         Tauri    . 

5.0 

5  43  29.538 

0.0000 

-f  24  32  16.99 

-  0.023 

fEph  to] 
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MEAN  PLACES  FOR  i 

910.0.      (January  o'*.52i, 

Washington.) 

I 

Name  of  Star. 

Marai- 
tnoe. 

Right  Ascension. 

Annual 
Proper  Motion. 

Declination. 

Annual 
Proper  Motion  1 

136 

Tauri 

4.6 

h       ro       s 
5  47  40254 

s 
+  0.0013 

+  27  35  30.01 

—  o.oao 

412   B. 

Tauri    . 

5.8 

5  51  25.437 

24  14  13.79 

139 

Tauri    . 

47 

5  52  24.584 

0.0000 

25  56  36.46 

—  0.007 

415   B. 

Tauri    . 

6.1 

5  55  21.196 

+  0.00x8 

27  34     6.00 

—  0.001 

5 

Geminorum 

5.9 

6    6     1. 175 

+  0.0011 

24  26  26.68 

—  0.061 

49 

Aurigae 

5.1 

6  29  32.014 

—   O.OOOI 

+  28     5  35.2; 

—  0.027 

52   B. 

Geminorum 

6.5 

6  31  56.226 

—  0.0021 

24  39  58.14 

—  0.002 

54 

Aurigse 

5-8 

6  33  52.618 

—  0.0012 

28  20  35.79 

-  0.025 

37 

Geminorum 

5-7 

6  49  46.643 

—  0.0028 

25  29  20.33 

+  0.014 

39 

Geminorum 

6.2 

6  53  14.683 

—  0.0II7 

26  II  59.90 

+  0.086 

40 

Geminorum 

6.3 

6  53  54.564 

—   0.0012 

+  26     2  13.24 

-  0.015 

47 

Geminorum 

5.6 

7     5  48.257 

-   O.OOII 

27     0  18.28 

—  0.051 

52 

Geminorum 

6.1 

7    9  11-789 

+  0.0038 

25     2  31.54 

-  0.086 

53 

Geminorum 

59 

7  10  20.015 

—  0.0008 

28     3  16.87 

—  0.002 

134   B. 

Geminorum 

6.5 

7  II  28.989 

+  0.005S 

26  51     8.20 

-  0.134 

A 

Geminorum 

51 

7  17  59.372 

-  0.0051 

-f  25  13  27.07 

—  0.014 

59 

Geminorum 

5-7 

7  18  57.544 

+   O.OOIO 

27  48  45.31 

+  0.019 

I 

Geminorum 

3.8 

7  20    8.325 

-  0.0086 

27  58  3962 

-  0.088 

V 

Geminorum 

43 

7  30  22.731 

—  0.0016 

27     5  47.20 

—  0.109 

176   B. 

Geminorum 

6.3 

7  32  47.775 

+  0.0038 

24  33  44.60 

—  0.029 

181   B. 

Geminorum 

6.0 

7  33  45835 

+  24  25  3703 

—  0.029 

c 

Geminorum 

55 

7  38  37.622 

—  0.0017 

25  59  55.70 

-  0.028 

K 

Geminorum 

3.6 

7  39    0988 

—  0.0014 

24  36  51.99 

—  0.060 

5   B. 

Cancri 

6.4 

7  55  38.485 

—  0.0003 

23  49  51.62 

-  0.047 

4 

Cancri 

6.2 

7  56  18.208 

—   0.0012 

25  20  16.17 

+  0.007 

V' 

Cancri 

59 

8     5     2.060 

-   0.0055 

+  25  46  52.08 

—  0.351 

35   B. 

Cancri 

6.4 

8     8  21.889 

-   0.0017 

23  24  32.68 

-  0.022 

A 

Cancri 

59 

8  15  11.212 

—   O.OOII 

24  18  22.72 

~  0.028 

28 

Cancri 

6.1 

8  23  16.747 

-  0.0023 

24  26  38.62 

—  0.072 

V* 

Cancri 

5-7 

8  26  11.374 

-  0.0056 

24  23     6.36 

—  0.069 

v^ 

Cancri 

6.4 

8  27  41.046 

-  0.0047 

+  24  23  29.15 

-  0.068 

194   B. 

Cancri 

6.3 

9     2  15.847 

—  0.0122 

23  20  34.11 

+  0.016 

Cancri 

5-2 

9     4  11.260 

+    O.OOII 

22  24  36.11 

+  0.002 

79 

Cancri 

6.1 

9     5  10.780 

+  0.0003 

22  21  44.31 

—  0.005 

90  H' 

.  Cancri 

6.1 

9     8  29.001 

—  0.0007 

21  39  16.01 

-  0.013 

57   B. 

Leon  is 

6.5 

9  39  29.904 

4-  0.0020 

+  19  16  39.65 

-  0.077 

7 

Leonis 

3.6 

10     2  25.586 

-  0.0022 

17  12     6.89 

—  0.004 

42 

Leon  is 

6.1 

10  17     0.047 

—  0.0017 

15  25  46.41 

—  0.027 

46 

Leonis 

5.8 

10  27  23.632 

—  0.0024 

14  35  58.19 

+  0.022 

>t 

Leonis 

5-5 

10  41  39.383 

-  0.0089 

14  40  12.53 

.—  0.064 

< 

Leonis 

41 

II   19  13.991 

+  0.0103 

-h  II     I  30.37 

-  0.083 

(•> 

Virginia 

5-4 

II  33  49.206 

—  0.0005 

8  37  56.64 

—  0.012 

s 

Virginis 

4.8 

II  40  38.756 

■h  0.0045 

8  45  30.38 

-  0.034 

p 

Virgin  is 

42 

II  41   14.044 

—  0.0014 

7     2     1.69 

-  0.186 

b 

Virginis 

5-2 

II  55  20.366 

—  0.0008 

4     9  23.54 

—  0.012 

36   B. 

Virginis 

6.5 

II  59     8.877 

-  0.0095 

+    63  39.84 

—  0.076 

10 

Virginis 

6.2 

12     5     4.625 

+  0.0034 

2  24  11.86 

-  0.181 

c 

Virginis 

5.1 

12   15  46.714 

—  0.0198 

3  48  49  42 

-  0.072 

250   B. 

Virginis 

59 

12  33  47.003 

-  0.0042 

+    2  21     0.07 

-  0.021 

38 

Virginis 

6.1 

12  48  34.614 

-  0.0173 

-    3     3  50.75 

—  0.004 

>6 

Virginis 

57 

12  55     1.288 

—  0.0027 

-    3  19  35-97 

—  0.004 

46 

Virginis 

6.1 

12  55  57.787 

-  0.0026 

2  53     4  82 

+  0.046 

48 

Virginis 

6.5 

12  59  16.109 

-  aoo33 

3  10  4438 

—  0.028 

65 

Virginis 

6.0 

13  18  38.985 

—  0.0016 

4  27  1372 

-  0.016 

66 

Virginis 

57 

13  19  52.038 

+  0.0105 

4  41  37.90 

-  0.030 

72 

Virginis 

6.1 

13  25  43.892 

+  0.0023 

—    6     0  21.33 

+  0.014 

! 

[Eph  10] 


442 


STARS  OCCULTED  BY  THE  MOON,  1910. 


MEAN  PLACES  FOR 

[910.0.     (Januai-y  o'*.52i, 

Washington.) 

'\ 

Name  of  Star. 

Masni- 
tude. 

Right  Ascension. 

Annual 
Proper  Motion. 

Declination. 

Annual 
Proper  Motion. 

/ 

Virginis        .... 

4.8 

h     m       8 
13  27   17.059 

8 

-   0.0069 

0      •        « 
-    5  47  28.78 

-  0.045 

80 

Virginis        .... 

5.6 

13  30  50.271 

-f-  o.ooio 

4  56  16.63 

-^  0.075 

575    B. 

Virginis        .... 

6.2 

13  42  27.959 

+  o.ooii 

9  15  31.23 

-  0.044 

88 

Virginis        .... 

6.5 

13  43  35  369 

-  0.0032 

6  23  19.00 

-  0.033     ' 

598   B. 

Virginis        .... 

6.1 

13  50  14.839 

—   0.0I2I 

7  36  58.62 

-  0.048 

623    B. 

Virgiais        .... 

6.5 

13  59  35442 

—   0.0026 

—    8  49  31.56 

+  0.006 

95 

Virginis         .... 

5-4 

14     I  57.105 

—   O.OO9S 

8  53     3-36 

+  0.01 1 

96 

Virginis        .... 

6.5 

14     4  12.770 

-    0.0005 

9  54  30.66 

+  0.016 

2 

Librae 

6.3 

14  i8  34-9M 

—   0.0014 

zi  18  12.05 

-  0.066 

4  G. 

Librae 

6.5 

14  19  50.523 

—   0.0046 

"  15  40.73 

—  o.oa8 

6   B. 

Librae 

6.2 

14  32  12.412 

-   0.0591 

—  II  55  22.47 

+  0.384 

22   B. 

Librae 

6.4 

14  43     0.146 

+   0.0013 

12  27  41.02 

-  0,083 

^ 

Librae 

5.4 

14  44  22.902 

—   0.0053 

13  46  28.13 

-  o.oaS 

8 

Librae 

54 

14  45  42.370 

-   0.0073 

15  37  24.39 

-  0.074 

V 

Librae 

5-3 

15     I  36.215 

-   0.003.5 

15  54  30.21 

-  0.037    , 

22 

Librae 

6.5 

15     I  47.467 

—   0.0050 

—  16    8  10.85 

—  0.Q30 

26 

Librae 

6.3 

15     9  28.864 

—   0.0022 

17  25  57  97 

—  0.016    , 

28 

Librae 

6.2 

15  15  47328 

-   0.0015 

17  49  55  63 

—  0.061 

32 

Librae 

5-9 

15  23  10.704 

+   0.0006 

16  24  11.79 

—  0.043 

147   B. 

Librae 

6.2 

15  25  24.047 

+   0.0020 

20  25     9.32 

—  0.029 

34 

Librae  .     -    . 

6.0 

15  25  35.609 

+   0.0012 

—  16  18     3.93 

—  0.007    ' 

150  B. 

Librae 

6.1 

15  26  32.527 

—   0.0066 

19  51  26.64 

—  0.031 

II  H. 

Librae 

5-4 

15  27  26.401 

—    0.0012 

19  21  51.55 

—  0.036 

c 

Librae 

5-6 

15  27  49-999 

-   0.0012 

16  32  53.99 

-  0.033 

172  B. 

Librae 

5-9 

15  33     2.05& 

20  43     7.98 

41 

Librae 

53 

15  33  43-597 

+  o.(X)69 

—  19    0  20.75 

-  0.058 

K 

Librae 

50 

15  36  45.496 

-  0.0035 

19  23  14.71 

—  0.106 

X 

Librae 

49 

15  48     6.411 

—  0.0017 

19  53  55  43 

—  0.046 

1     47 

Librae 

5-8 

15  49  48.182 

—  0.0010 

19    7     3.58 

—  0.020 

10  G. 

Scorpii          .... 

59 

15  52  24.820 

+  0.0012 

20  43  21.22 

—  0.020    ■ 

,     56   B. 

Scorpii          .... 

50 

16     0  12.525 

—  0.0010 

-  19  33  21.29 

—  0.005 

1      w» 

Scorpii          .... 

43 

16     I  32.380 

—  0.0015 

20  25  33-99 

-  0.039 

CJ» 

Scorpii          .... 

4.6 

i6     2     7.515 

+  0.0030 

20  37  34-71 

—  0.061 

'    84   B. 

Scorpii          .... 

6.3 

16    9  11.256 

-  0.0013 

20  52  45.56 

-  0.043 

,     51   G. 

1 

Scorpii          .... 

6.5 

16  II  40.453 

—   O.OOII 

21     4  49.77 

—  0.029 

1     58  G. 

Scorpii          .... 

6.2 

16  13  51  366 

+  0.0002 

-  19  59  5582 

—  0.00S 

!     19 

Scorpii          .... 

4-9 

16  15  13.078 

-  0.0012 

23  57  10.42 

—  0.013 

1      P 

Ophiucbi      .... 

4-7 

16  20  II. 119 

—  0.0015 

23  14  23.65 

-  0.008 

Li 

Ophiuchi               .         . 

4.5 

i6  26  47.980 

+  0.0014 

21  16  27.84 

-h  0.026 

126   B. 

Scorpii          .... 

6.1 

16  36     8.821 

—  0.0024 

24  17  38.28 

-•  0.004 

24 

Ophiuchi      .... 

5-5 

16  51  22.287 

+   O.OOOI 

—  23    0  29.42 

-  0.034 

88   B. 

Ophiuchi      .... 

6.3 

16  54  27.002 

-h  o.«xx)5 

24  57  21.90 

—  0.015 

i     26 

Ophiuchi      .... 

58 

16  54  38.624 

-h  0.0036 

24  51     8.23 

-  0.053 

,  118   B. 

Ophiuchi      .... 

6.2 

17     I  18  506 

—  0.0008 

26  23  30.98 

—  0.046 

1  137   B. 

Ophiuchi      .... 

6.3 

17     6  42.114 

-h  0.0058 

25     8  40.20 

-  0.045 

'     36 

Ophiuchi  (/j/  star) 

54 

17     9  48.648 

-  0.0370 

—  26  28  17.30 

-  1.168 

1     39 

Ophiuchi      .... 

51 

17  12  31.263 

—  0.0046 

24  II  ^2.20 

—   O.OII 

191   B. 

Ophiuchi      .... 

6.3 

17   19  36.086 

+  0.0010 

24    9  42.83 

+  0.017 

1  136  G. 

Ophiuchi      .... 

6.3 

17  21  21.087 

—  0.0010 

25  51  51.66 

-  0.003 

51 

Ophiuchi      .... 

4.8 

17  25  55.414 

0.0000 

23  53  37.23 

—  0.030 

151  G. 

Ophiuchi      .... 

6.0 

17  26     9.079 

+  0.0012 

—  26  12     4.53 

-  0,026 

4  G. 

Sagittarii      .... 

6.2 

17  42  50.115 

—  0.0004 

26  56  36.96 

—  0.030 

63 

Ophiuchi      .... 

6.1 

17  49  21.756 

-    O.OOOI 

24  52  11.48 

~  0.015 

1     66   B. 

Sagittarii      .... 

4-7 

18    12    25.180 

0.0000 

27     4  32.16 

+  0,015 

67   B. 

Sagittarii      .... 

6.4 

18    13      7.407 

-  0.0044 

—  25  38  20.68 

—  0.062 
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1 

1 

MEAN  PLACES  FOR  i 

[910.0.     (January  0^521, 

Washington.) 

Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Proper  Motion. 

Declination. 

Annual 
Proper  Motion. 

70    B. 

Sigittarii      .... 

6.4 

h    m       s 
18   15   58.982 

s 
-h  0.0014 

0      f        f 
-  24  57  22.85 

—  o.ooi 

68    G. 

Sagittarii      .... 

6.2 

18    22      7.I16 

0.0000 

26  41  19.09 

—  0.046 

69   G. 

Sagittarii      .... 

6.3 

18    22    29.331 

+  0.0018 

26  48  41.83 

—  0.032 

86   B. 

Sagittarii      .... 

6.5 

18    23    20.614 

—  0.0063 

26  38  22.42 

-  0.054 

126   B. 

Sagittarii      .... 

5-7 

18    39    17.628 

—  0.0008 

25     6     7.43 

—  0.041 

<!> 

Sagittarii      .... 

33 

18   40      2.023 

+  0.0034 

-  27     5     2.27 

—  0.006 

162   B. 

Sagittarii      .... 

6.4 

18    52    49.455 

—  0.0009 

24  59  50.68 

—  0.020 

127   G. 

Sagittarii      .... 

6.4 

18    54    53.464 

4-  0.0023 

25     4     4-29 

■f  0.051 

172   B. 

Sagittarii      .... 

58 

18    56    57.321 

+  0.000^ 

24  58  17.28 

—  0.172 

r 

Sagittarii      .... 

3-5 

19       I    19.340 

-  0.0046 

27  48     9.60 

-  0.254 

189  B. 

Sagittarii      .         . 

6.1 

19      2    44.696 

+  0.0012 

-  24  47  54-43 

+   O.OOI 

201    B. 

Sagittarii              .        . 

5.9 

19    7  41.124 

-  0.0015 

26     3  30.15 

-  0.018 

^ 

Sagittarii      .... 

4.8 

19    10       1.367 

+  0.0025 

25  24  45  04 

—  0.035 

X 

Sagittarii      .... 

49 

19    19    47.967 

+  O.OQ33 

24  41     2.16 

—  ao63 

248   B. 

Sagittarii      .... 

5-7 

19  24  18.252 

+  0.0017 

27  10  12.35 

—  0.014 

51 

Sagittarii      .... 

5-8 

19  30  33  879 

+  0.0004 

-  24  54  59-91 

—  0.005 

A 

Sagittarii      .... 

4-7 

19  31   13.886 

.+  0.0044 

25     4  58.52 

'  —  0.027 

308    B. 

Sagittarii      .... 

6.3 

19  48  54.499 

-  0.0094 

24     9  56.10 

-  0.438 

u 

Sagittarii      .... 

4-8 

19  50  19.683 

+  0.0145 

26  32  19.70 

+  0,080 

A 

Sagittarii      .... 

4-9 

19  53  28.262 

+  0.0013 

26  26  22.98 

-f  0.036 

36   B. 

Capricorni   .... 

6.2 

20  24  14.600 

+  0.0003 

-  22  41  25.73 

—  0.027 

40   B. 

Capricomi    .... 

6.2 

20  27  30.980 

■f  0.0003 

25  14  54.48 

—  0.064 

56   B. 

Capricorni   .... 

6-3 

20  34  50.571 

+  0.0376 

24     6  11.94 

+  0.462 

17 

Capricomi    .... 

5-8 

20  40  57.045 

+  0.001 1 

21  50  29.88 

-  0.014 

86   B. 

Capricomi   .... 

6.2 

20  47  44.628 

+  0.0071 

24     7  14.67 

—  0.048 

t      X 

Capricorni   .... 

5-3 

21     3  24.444 

■f  0.0013 

-  21  33  20.47 

-  0.059 

27 

Capricorni   .... 

6.1 

21     4  24.390 

-f  0.0085 

20  55     5.63 

-  0.123 

9 

Capricomi   .... 

53 

21  lo  30.634 

0.0000 

21     I  32.49 

0.000 

i     33 

Capricomi   .... 

5.3 

21  19     3.453 

—  0.0013 

21   14     5.08 

—  0.112 

35 

Capricorni   .... 

6.0 

21  22     8.804 

—  0.0016 

21  35  n.57 

—  ao30 

128    B. 

Capricorni   .... 

6.5 

21    24    56.619 

+  0.0019 

—  19  32  26.81 

—  0.027 

i     37 

Capricorni   .... 

5-7 

21    29    47.975 

—  0.0016 

20  29    9.41 

+  0.025 

f 

Capricorni   .... 

4-7 

21    32       2.576 

0.0000 

19  52  11.04 

0.000 

K 

Capricomi   .... 

4.8 

21  37  38.058 

+  0.0094 

19  16  36.80 

—  0.006 

143   B. 

Capricorni   .... 

6.1 

21    38    H.636 

+  0.0067 

20     I  56.31 

-  0.039 

154   B. 

Capricomi   .... 

6.1 

21    46    42.036 

+  0.0103 

—  19     2  33.79 

—  0.076 

1  161    B. 

Capricomi    .... 

6.4 

21    57    14.661 

+  0.0060 

18  20     9.71 

—  0.090 

'     29 

Aquarii  {ntean) 

6.5 

21  57  31.098 

+  0.0008 

17  23  54  65 

+  0.009 

145  G. 

Aquarii         .... 

6.5 

22    21    41.034 

-f  0.0180 

17  II  55.26 

+  0.015 

/ 

Aquarii         .... 

6.3 

22    21    41.424 

+  0.0154 

17  12     0.83 

-  0.008 

56 

Aquarii         .... 

6.1 

22    25    28.062 

+  0.0022 

-  15     2  45.63 

-  0.034 

69 

Aquarii         .... 

56 

22    42   56.144 

+  0.0024 

14  31  51.96 

—  0.014 

r 

Aquarii          .... 

4-4 

22    44    49.702 

—  0.0008 

14     4     4.07 

-  0.033 

74 

Aquarii         .... 

5-8 

22    48    44.467 

+  0.00x3 

12     5  43.18 

0.000 

257   B. 

Aquarii          .... 

6.3 

22  54  51.354 

—  0.0026 

13  33  10.95 

+  0.034 

290   B. 

Aquarii         .... 

6.3 

23     9  58.827 

—  II   10  40.01 

r 

Aquarii          .... 

4.5 

23    II    10.652 

+  0.0250 

9  34  41  12 

—  0.005 

r 

Aquarii         .... 

4.6 

23    13    13.618 

4-  0.0012 

9  40  25.95 

—  0.002 

^ 

Aquarii         .... 

52 

23    14    16.848 

+  0.0027 

10    6  10.69 

—    O.OOI 

336   B. 

Aquarii         .... 

6.3 

23    24    21.502 

9  45  40.26 

351    B. 

Aquarii          .... 

6-5 

23  30  53  537 

—  0.0005 

-    7  57  45  56 

+  0.018 

376   B. 

Aquarii          .... 

6.3 

23  43  55  047 

+  0.0009 

6  52  48.93 

—  0.023 

27 

Piscjum 

51 

23  54     3-934 

-  0.0034 

4     3  18.88 

-  0.066 

1     29 

Piscium 

51 

23  57  12.695 

+  0.0009 

3  31  42.46 

-  0.012 

1     30 

Piscium        .... 

4-7 

23  57  20.673 

+  0.0030 

-    6  30  51.25 

-  0.037 

[Eph  loj 
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OCCULTATIONS,  1910. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY.                                                                                     ll 

The  Star's 

At  Conjunction  in  R.  A. 

LimitinK 
Parallels.  1 

Name. 

Mag. 

Red'ns  from 
1910.0. 

Apparent 
Declina- 
tion. 

Washington 
Mean  Time. 

Hour 

Y 

X* 

y 

N. 

S. 

0 

^a 

Ad 

S 

n 

0            r 

d      h      m 

h     m 

0 

u 

Virginis 

54 

-0.50 

+     1.9 

+  8  38.0 

1     0  56.0 

+  8     4.3 

-0.3242 

0.5012 

-0.2297 

+25 

-58 

^ 

Virginis 

4.8 

0.53 

1-7 

8  45.5 

4  38.1 

+11  40.2 

-1-3170 

0.4996 

0.2315 

-41 

-81 

V 

Virginis 

4.2 

0.54 

2.3 

7     2.1 

4  57-3 

+11  58.8 

+0.5004 

0.4995 

0.2316 

+72 

-14 

36    B. 

Virginis 

6.5 

0.64 

2.2 

6     3.7 

14  46.8 

-  2  28.0 

-0.7256 

0.4958 

0.2353 

+  4 

-84 

c 

Virginis 

51 

0.73 

2.7 

3  48.9 

%    0     0.7 

+  6  30.7 

-0.4349 

0.4932 

0.2374 

+19 

-67. 

250   B. 

Virginis 

5.9 

-0.83 

+  2.8 

+  2  21.0 

10     5.5 

-  7  408 

-1.2213 

0.4914 

-0.2385 

-30 

-88- 

65 

Virginis 

6.0 

I.II 

41 

"  4  27.2 

3  II  20.1 

-  7     6.8 

+0.3003 

0.4916 

0.2356 

+58 

-26 

66 

Virginis 

5.7 

1. 12 

4.2 

4  416 

12     I.I 

-  6  26.9 

+0.4052 

0.4917 

0.2354 

+65 

-21  1 

72 

Virginis 

6.1 

I.16 

4-4 

6     0.3 

15   18.3 

-  3  151 

+1.0852 

0.4922 

0.2343 

+84 

+19  1 

/ 

Virginis 

4.8 

I.16 

4-3 

5  47-4 

16  10.5 

-  2  24.3 

+0.6442 

0.4923 

0.2341 

+82 

-  8' 

80 

Virginis 

56 

-I.18 

+  3  9 

-  4  562 

18     9-7 

-  0  28.3 

-0.7644 

0.4928 

-0.2333 

+  I 

-90 

88 

Virginis 

6.5 

1.25 

4.0 

6  23.2 

4     I  15.7 

+  6  26.0 

-0.8061 

0.4945 

0.2304 

-  2 

-90; 

598   B. 

Virginis 

6.1 

1.30 

4.3 

7  36.9 

4  56.8 

+10     I.I 

-0.2944 

0.4957 

0.2287 

+25 

-59 

623   B. 

Virginis 

6-5 

1.35 

4-4 

8  49-5 

10     5.5 

-  8  58.7 

-0.1 27 1 

0.4974 

0.2259 

+33 

-49' 

95 

Virginis 

5.4 

1.37 

4-4 

8  53.0 

II  23.2 

-  7  43.1 

-0.3539 

0.4979 

0.2251 

+21 

-62 

96 

Virginis 

65 

-1.39 

+  4.6 

-  9  54-4 

12  37-4 

-  6  31.0 

+0.4998 

0.4984 

-0.2244 

+69 

-16 

K 

*  Virginis 

4-2 

1.40 

4.5 

9  51  2 

14  44  5 

-  4  27.5 

-0.0330 

0.4992 

0.2230 

+37 

-44  1 

2 

Librae 

6.3 

1-47 

4.6 

II  18. 1 

20  25.9 

+  I     4-4 

+0.3077 

0.5016 

0.2192 

+56 

-25 

4   G. 

Librae 

6.5 

1.48 

4-5 

II  15.6 

21     6.7 

+  I  44  I 

+0.1 1 24 

0.5019 

0.2187 

+44 

-36, 

6   B. 

Librae 

6.2 

1-55 

4.3 

II  55-3 

6     3  44  3 

+  8  10.3 

-0.5896 

0.5052 

0.2134 

+  7 

-80 

22   B. 

Librae 

6.4 

-1.60 

+  4.0 

-12  27.6 

9  27.2 

-10  16.6 

-1.2011 

0.5083 

-0.2084 

-34 

-90 

/^ 

Librae 

5.4 

1.62 

4-4 

13  46.4 

10  10.7 

-  9  34.4 

+0.0933 

0.5088 

0.2078 

+42 

-36 

V 

Librae 

5.3 

1-73 

4-3 

15  54.4 

19     8.3 

-  0  52.6 

+0.6167 

0.5I4I 

0.1987 

+71 

-  9 

22 

Librae 

6.5 

1-73 

4-4 

i6     8.1 

19  141 

-  0  46.9 

+0.8478 

0.5142 

0.1986 

+74 

+  5 

28 

Librae 

6.2 

1.82 

4-2 

17  49-9 

6     2  22.7 

+  6     8.9 

+1.3157 

0.5188 

0.1904 

+72 

+48 

32 

Librae 

5.9 

-1.83 

+  3-5 

-16  24.1 

6     5.9 

+  9  45-4 

-0.9488 

0.5214 

-0.1858 

-18 

-90 

34 

Librae 

6.0 

1.85 

3.4 

16  18.0 

7  18.4 

+10  55.6 

-1.2837 

0.5222 

0.1843 

-48 

-90 

c 

Librae 

5.e 

1.86 

3  3 

16  32.8 

8  25.4 

-II  59.4 

-1. 2178 

0.5230 

0.1828 

-40 

-90  1 

41 

Librae 

5-3 

1.92 

3-7 

19     0.3 

II  20.8 

-  9     9  4 

+0.9396 

0.5251 

0.1788 

+71 

+12 

K 

Librae 

50 

1.93 

3.7 

19  23.2 

12  505 

-  7  42.5 

+1.0901 

0.5262 

0.1768 

+71 

+23 

x 

Librae 

4-9 

-1.99 

+  3.2 

-19  53.9 

18  23.2 

-  2  203 

+0.6880 

0.5303 

-0.1688 

+70 

-  4, 

47 

Librae 

5.8 

1.98 

2.9 

19     7.0 

19  12.5 

-  I  32.5 

-0.3012 

0.5309 

0.1675 

+16 

-60 

10  G. 

Scorpii 

5-9 

2.02 

3.2 

20  43.3 

20  28.2 

-  0  19.2 

+1.2365 

0.5319 

0.1656 

+69 

+38 

a3« 

Scorpii 

2.9 

2.03 

2.5 

19  33.5 

7    0  12.4 

+  3  17.7 

-0.6369 

0.5347 

0.1597 

-  3 

-87 

56   B. 

Scorpii 

5.0 

2.03 

2.5 

19  33.3 

0  12.6 

+  3  17.9 

-0.6415 

0.5347 

0.1597 

-  3 

-87' 

w« 

Scorpii 

4-3 

-2.05 

+  2.7 

-20  25.5 

0  50.7 

+  3  54-8 

+0.2035 

0.5352 

-0.1587 

+41 

-30  1 

CJ» 

Scorpii 

4.6 

2.05 

2.7 

20  37.5 

I     7-4 

+   4    II.O 

+0.3770 

0.5354 

0.1582 

+51 

-21 

84   B. 

Scorpii 

6.3 

2.08 

2-4 

20  52.7 

4  28.2 

+  7  25.2 

+0.1312 

0.5379 

0.1526 

+36 

-34' 

51    G. 

Scorpii 

6-5 

2.09 

2.3 

21     4.8 

5  38.5 

+  8  33  3 

+0.1720 

0.5388 

0.1507 

+38 

-321 

58   G. 

Scorpii 

6.2 

2.08 

2.0 

19  59-9 

6  40.0 

+  9  32.8 

-1. 1546 

0.5396 

0.1488 

-39 

-90 

u 

Opbiuchi 

4.5 

-2.15 

+  1-5 

-21  16.4 

12  41. 1 

-  8  38.1 

-0.6346 

0.5442 

-O.I38I 

-  5 

-88  1 

24 

Ophiuchi 

5.5 

2.25 

+  0.5 

23     0.5 

23  510 

+  2     9.1 

-0.1830 

0.5526 

O.I  162 

+16 

-53i 

39 

Ophiuchi 

51 

2.33 

-  05 

24  11-4 

8    9  12.5 

+  11    II.O 

+0.0918 

0.5593 

0.0961 

+28 

-36 

^ 

Opbiuchi 

3-3 

2.35 

0.6 

24  54  6 

10  56.3 

-II     8.8 

+0.7014 

0.5605 

0.0922 

+64 

-  2, 

191   B. 

Ophiuchi 

6.3 

2-34 

0.9 

24    97 

12  17.7 

-  9  50.4 

-0.2235 

0.5613 

0.0892 

+11 

-55 

b 

Ophiuchi(c^'<j!r.) 

4-4 

-2.34 

-    I.O 

-24     5-6 

12  50.8 

-  9  18.4 

-0.3456 

0.5617 

-0.0879 

+  4 

-64 

51 

Ophiuchi 

4.8 

2.35 

1.4 

23  53.6 
NFAV 

15     2.0 
MOON. 

-  7  II-9 

-0.7452 

0.5632 

-0.0828 

-18 

-90I 

1 

37 

Capricomi 

5-7 

2.01 

12.8 

20  29.4 

12  19  49.0 

-  6  12.3 

+0.5536 

0.5677 

+0.1722 

+62 

-"1 

e 

Capricomi 

4-7 

-1.99 

-12.8 

-19  52.4 

20  46.2 

-  5  172 

+0.0864 

0.5672 

+O.I74I 

+35 

-37  t 

K 

Capricomi 

4.8 

1-97 

12.8 

19  16.8 

23     9-2 

-  2  59.4 

-O.IOIO 

0.5661 

0.1788 

+26 

-471 

143   B. 

Capricomi 

6.1 

1.97 

13.0 

20     2.2 

23  23.5 

-  2  45-7 

+0.7163 

0.5659 

0.1793 

+70 

-  2 

154   B. 

Capricomi 

6.1 

1-93 

13.0 

19     2.8 

13     3     2.3 

+  0  45.3 

+0.3683 

0.5642 

0.1862 

+52 

-22  1 

161    B. 

Capricomi 

6.4 

1.88 

13.1 

18  20.4 

7  35.3 

+  5     8.5 

+0.5III 

0.5619 

0.1945 

+62 

-14  1 

1  29 

Aquarii  {mean) 

6.5 

-1.87 

-12.9 

-17  24.1 

7  42.4 

+  5  15-4 

-0.4248 

0.5619 

+0.1948 

+11 

-68 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 

The  Star's 

At  Conjunction  in  R.  A. 

Limiting  1 
Parallels. 

Name. 

Mag. 

Red'ns  from 
1910.0. 

Apparent 
Declina- 

Washington 
Mean  Time. 

Hour 

Angle, 

II 

Y 

.r' 

y 

N. ' 

.1 

Aa 

^ 

tion. 

0        < 

s 

" 

d     h      m 

h      m 

0  1      0 

56    .     Aquarii 

6.1 

-174 

-12.9 

-15      30 

13  19  56.8 

-  6  56.1 

-0.3172 

0-5557 

+0.2147 

+19''  -60 

69          -'  quarii 

5-6 

1.65 

12.9      14  32.1 1 

14     3  43.6,+  0  34.4 

+0.87 1 1 

0.5520 

0.2255 

+75    +  6 

r          Aquarii 

4-4 

1.64 

12.8 

14     43 

4  34-5    +  I   23.6 

+0.5910;  0.5516 

0.2266 

+71    -10 

1  74          Aquarii 

5-8 

1.62 

12.4 

12     5-9 

6  20.0    +  3     5.4 

-1.0170 

0.5508 

0.2288 

-19   -90 

257   B.  Aquarii 

6.3 

1-59 

12.7 

'13  33.4 

9     5.5 

+  5  45-3 

+1.1027 

0.5495 

0.2322 

+76   +22 

290   B.  Aquarii 

6.3 

-1.52 

-I2.I 

-II   10.9 

15  57.8 

-11   36.5 

+0.3074 

0.5467 

+0.2395 

+56   -25 

rp^         Aquarii 

4-5 

I-5I 

II.7 

9  34-9 

16  30.6   -II     4.8 

-1.1877 

0.5466 

0.2401 

-31  j-<)0 

i//»        Aquarii 

4.6 

1.50 

II.7 

9  40.6 

17  26.8    -10  10.4 

-0.8648 

0.5461 

0.241 1 

-7-90 

rp^  '      Aquarii 

52 

1.49 

II.8 

10     6.4 

17  55.8 

-  9  42.5 

-0.3122  ,  0.5460 

0.2415 

+23    -60 

336   B.  Aquarii 

6.3 

1.44 

II.7 

9  45-9 

22  33.4 

-  5   141 

+0.46S0 

0.5442 

0.2457 

+67   -17 

351    B.  Aquarii 

6.5 

-1.42 

-n.2 

-  7  57.9 

IS     I  34.3 

-    2    19.2 

-0.6142 

0.5432 

+0.2482 

+  8   -82 

376   B.  Aquarii 

6.3 

135 

10.8 

6  53.0 

7  36.6 

+  3  3I-I 

-0.2006 

0.5414 

0.2524 

+30  1  -53 

30         Piscium 

47 

1.28 

10.5 

6  31.0 

13  52.4 

+  9  34.5 

+1.0201 

0.5398 

0.2560 

+83, +14 

33         Piscium 

4-7 

1.26 

10.4 

6  12.8 

15  27.4 

+11     6.3 

+1.1184    0.5394 

0.2567 

+84 

+21 

24   B.  Ceti 

6.0 

1.24 

10.2 

5  45- 1 

17  47.3 

-10  38.4 

+1.2490 

0.5390 

0.2577 

+84 

+32 

54   B.  Ceti 

6.3 

-1.18 

-  9.0 

-  2  43.2 

16     0  27.3 

-  4  11.5 

-0.0993 

0.5379 

+0.2598 

+36 

-47 

14         Ceti 

5-4 

1. 12 

8.3 

-  I     0.1 

5  390 

+  0  50.0 

-0.4868 

0.5373 

0.2608 

+16 

-71 

26         Ceti 

6.0 

0.98 

7.1 

+  0  53.0 

18  58.3 

-10  16.8 

+1.0803 

0.5373 

0.2605 

+90 

+18 

33          Ceti 

6.1 

0.95 

6.6 

I  57-9 

22     8.8 

-  7  12.5 

+0.8096 

0.5376 

0.2598 

+90 

+  I 

1    /         Piscium 

51 

0.92 

6.0 

3     8.3 

IT     I   32.7 

-  3  55.1 

+0.5019 

0.5380 

0.2588 

+72 

-15 

fji         Piscium 

5.0 

-0.87 

-  4-9 

+  5  407 

7  19.3 

+  I  40.0 

-0.5828 

0.5389 

+0.2565 

+11 

-77 

f         Arietis 

5-5 

0.60 

2.0 

10  12.2 

18     8  31.5 

+  2     1.8 

+1.0923 

0.5467 

0.2378 

+90 '  +23 

31          Arietis 

57 

0.54 

1.2 

12     3.4 

13  50.4 

+  7     9-9 

+0.4592 

0.5491 

0.2319 

+70  1  -14  . 

38         Arietis 

5.2 

0.50 

-    I.O 

12     4.0 

17  35.3 

+10  47.1 

+1.3103 

0.5508 

0.2274 

+90 '  +46 

a         Arietis 

5.5 

0.48 

+  0.1 

14  427 

20  28.9 

-10  25.3 

-0.7224 

0.5522 

0.2237 

+  3  1  -75 

145    B.  Arietis 

6.5 

-0.41 

■^  0.5 

+15  30.4 

19     2   18.9 

-  4  47.6 

-0.2492 

0.5552 

+0.2155 

+28 

-49  f 

175    B.  Arietis 

6.4 

0.30 

1.9 

18  26.5 

12     2.9 

+  4  35.8 

-1.2099 

0.5605 

0.2002 

-34 

-72 

26   B.  Tauri 

6.4 

0.26 

17 

17  32.3 

15     6.9 

+  7  33.2 

+0.3156 

0.5622 

0.1948 

+60 

-17 

13         Tauri 

5.6 

0.22 

2.4 

19  24.8 

18  36.0 

+10  54.8 

-0.9252 

0.5641 

0.1887 

-II 

-71 

14         Tauri 

6.2 

0.21 

2.4 

19  22.9 

19  13.4 

+11  30.8 

-0.7759 

0.5645 

0.1875 

-  I 

-71 

43         Tauri 

55 

-0.08 

+  2.7 

419  22.4 

ao   5  567 

-  2     9.4 

+1.1323 

0.5705 

+0.1662 

+90 

+36 

cj         Tauri 

4.8 

0.04 

30 

20  21.5 

9  18.8 

+  I     5.1 

+0.6741 

0.5723 

0.1590 

+90 

+  6 

51         Tauri 

5-6 

0.04 

3-3 

21  21.6 

9  45-6 

+  I  30.9 

-0.2784 

0.5726 

0.1580 

+26   -44 

53         Tauri 

5.3 

0.03 

3-2 

20  55.6 

10  12.3 

+  I  56.7 

+0.2357 

0.5728 

0.1570 

+56  1  -17 

56         Tauri 

5-2 

0.03 

3-4 

21  33-5 

10  16.1 

+  2     0.3 

-0.3992 

0.5728 

0.1570 

+20  1  -51 

224   B.  Tauri 

6.1 

-0.02 

+    3-2 

+20  36.6 

II  25.9 

+  3     7-5 

+0.7494 

0.5734 

+0.1544 

+90   +11 

227   B.  Tauri 

5-9 

-0.01 

32 

20  46.4 

II  54-5 

+  3  351 

+0.6558 

0.5737 

0.1533 

+90   +  6 

K         Tauri 

41 

O.CX) 

3.6 

22     5.4 

12  38-5 

+  4  17.4 

-0.5766 

0.5741 

0.1517 

+  10  ,  -61 

67         Tauri 

5-4 

0.00 

3-6 

21  59.7 

12  39.8  '  +  4  18.6 

-0.4775 

0.5741 

0.1516 

+  15 

-55 

V         Tauri 

4.2 

0.00 

3.8 

22  36.7 

13     1-2  1  +  4  39-2 

-1.0520    0.5742      0.1508 

-22 

-67 

72          Tauri 

5-4 

+0.01 

-H  3.8 

+22  47.7 

13  25.7 

+  5     2.8 

-1.1789 

0.5744    +0.1499 

-34 

-67 

247   B.  Tauri 

5-8 

O.OI 

3-4 

21  25.2 

13  44-6 

+  5  21.0 

+0.2729 

0.5746     0.1491 

+58  '  -14 

284   B.  Tauri 

6.0 

0.05 

3-9 

23     9.5 

17   12.1 

+  8  40.6 

-1.0017 

0.5763      0.1412 

-18   -67 

r          Tauri 

4-5 

0.08 

3.8 

22  47.2 

19  34.2    +10  57.4 

-0.2932 

05775      0.1357 

+25    -42 

300   B.  Tauri 

6.2 

0.10 

4.0 

23  27.9 

20  58.3    -II  41.8 

-0.7997    0.5782 

0.1323 

-  4    -67 

315   B.  Tauri 

6.3 

1  +0.15 

+  4-3 

+24  27.0 

21     I   14.81-  7  35.1 

-1.2664    0.5801 

+0.1218 

-48    -66 

99         Tauri 

6.0 

0.16 

41 

23  48.6 

I  530  i  -  6  58.4 

-0.5333    0.5805 

0.1203 

+12    -56 

103          Tauri 

5-5 

0.21 

4.2 

24     8.9 

6     2.2-2  58.7 

-0.4026   0.5821 

0.1097 

+19    -46 

118          Tauri 

54 

0.30 

4-3 

25     4-8 

14  30.2  1+5     9.6 

-0.5234  ,  0.5851 

0.0876 

+  12    -52 

121          Tauri 

51 

1   0.33 

4.0      23  58.9 

16  59.1    +7  32.6 

+0.8140 ,  0.5S57 

0.0809 

+90    +22 

;i25         Tauri 

51 

+035 

+  4.4    +25  50.9 

18  39.5  1+  9    9.1 

-0.9743    0.5861 

+0.0763 

-17    -64 

'132          Tauri 

5.0 

I    039 

4.01    24  32.4 

22  22.1    -II   17.0 

+0.6372    0.5869 

0.0662 

+90    +14 

412   B.  Tauri 

5-8 

1    0.42 

3-9 

24   143 

22     I   30.8    -  8   15.7 

+1.1423' 0.5875!    0.0574 

+90    +48 

!i39         Tauri 

47 

.    043 

42 

25   56.7 

I  54-2  1-  7  53-2 

-0.5938 

0.5875 

0.0564 

+  8  1  -54 

5          Geminorum 

5-9 

0.47 

3.8 

24  26.5 

7   17.5  i-  2  42.6 

+1.2196 

0.5882 

0.0412 

+90   +57 

52    B.  Geminorum 

6.5 

+0.56 

+  3-5 

f-24  40.0 

17  32.8    +7     8.5 

+  1.2638 

0.5879 

+0.0122 

+90  1  +64 
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ELEMENTS  FOR  THE  PRE 

DICTION 
^UARY. 

OF  OCCULTATIONS. 

JA] 

The  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels, 

N,     S. 

Name: 

Mag. 

Red'ns  from 
1910.0. 

Apparent 
Declina- 
tion. 

Washington       a""^,', 

1 

y' 

^a 

AJ 

Mean  Time, 
d     h      tn 

n 

s 

.,     1        0         . 

h      m 

0                   D 

e 

Geminorum 

32 

40.58 

+3-41+25  13.3 

22  20     6.4    +  9  36.0 

+0.7124 '  0.5877  +0.0049 

+90        +23 

37 

Geminorum 

5-7 

0.62 

3-3 

25   29.4 

23     0  37.6 

-ID     3.5 

f 0.4286  0.5868 

-0.0079 

+70   +  8 

39 

Geminorum 

6.2 

0.63 

33 

26    I2.I 

2     0.3 

-  8  441 

-0.3229   0.5866 

0.0118 

+23    -33 

40 

Geminorum 

6.3 

0.64 

3.2 

26      2.3 

2    16.2 

-  8  28.7 

-0.1570'  0.5865 

0.0125 

+33    -24 

47 

Geminorum 

5.6 

0.67 

3.1      27     0.4 

7     1.0 

-  3  55.0 

-1-2551  0.5853 

0.0258 

-52    -63 

52 

Geminorum 

6.1 

+0.67 

+2.8   +25     2.6 

8  22.5   -  2  36.7 

+0.7497 '  0.5849 

-0.0295 

+90    +23 

134    B. 

Geminorum 

6.5 

0.69 

2.9     26  51.2 

9  175 

-  I  43  9 

-1. 1627  0.5846 

0.0320 

-36    -63 

A 

Geminorum 

51 

o.6g 

2.6:    25  13.5 

II  54  3 

+  0  46.9 

+0  4394 

0.5836 

0.0392 

+71    +  5 

176   B. 

Geminorum 

6.3 

0.71 

2.2      24  33.8 

17  53  3 

+  6  32.0 

+0.8481 

0.5812 

0.0554 

+90  ,  +27 

181    B. 

Geminorum 

6.0 

0.71 

2.2  1    24  25.7 

18  16.8 

+  6  54.6 

+0.9677 

0.5810 

0.0564 

+90    +34 

c 

Geminorum 

5-5 

+0.74 

+2.2  1  +26     0.0 

20  15.5 

+  8  48.8 

-0.7914 

0.5801 

-0.0617 

-  4    -64 

K 

Geminorum 

3.6 

0.72 

2.0 

24    36.9 

20  25.0 

+  8  58.0 

+0.6458 

0.5799 

0.0621 

+90    +14 

CJ» 

Cancri 

6.0 

0.76 

1.7 

25    38.4 

24     3  10.3  |-  8  32.1 

-0.9064  '  0.5765 

0.0795 

-12    -64 

5   B. 

Cancri 

6.4 

0.74 

1.6 

23   49.9 

3  14.1  ,-  8  28.5 

+0.9843    0.5765 

0.0797 

+90    -^33 

4 

Cancri 

6.2 

0.76 

1.6 

25    20.3 

3  30.5  |-  8  12.6 

-0.6 1 68  1  0.5762 

0.0804 

+  7   -58 

35   B. 

Cancri 

6.4 

+0.75 

.1.2 

+23    24.6 

8  30.9  1  -  3  23.5 

+0.9734   05732 

-0.0928 

+90  •  +31 

X 

Cancri 

5-9 

0.76 

I.O 

24    18.4 

11  22.2  1  -  0  38.5 

-0.2441    0.5715 

0.0997 

+28   -36 

28 

Cancri 

6.1 

0.77 

0.8 

24   26.7 

14  47.0  1  +  2  38.7 

-0.7437   05692 

0.1077 

-  I j-66 

v^ 

Cancri 

5-7 

0.77 

0.7 

24   23.1 

16     1.0 

+  3  50.0 

-0.8167   0.5683 

0.1 106 

-  5    -66 

i» 

Cancri 

6.4 

0.77 

+0.7 

24   23.5 

16  39.1 

+  4  26.7 

-0.8943  1  0.5678 

0.1121 

-10    -66 

f 

Cancri 

5-2 

+0.76 

-a4 

+22    24.6 

25    8  29.6 

-  4  16.7 

-0.8543  , 0.5562 

-0.1458 

-7!-68 

79 

Cancri 

6.1 

0.76 

0.4 

22    21.7 

8  56.0 

-  3  51  2 

-0.8681 

0.5558 

0.1467 

-8-68 

90  H' 

.  Cancri 

6.1 

0.75 

0.5 

21    39  3 

10  24.2 

-  2  26.1 

-0.3348 

0.5546 

0.1495 

+23  '  -47 

57   B. 

Leon  is 

6.5 

0.70 

1-3 

19    16.6 

26     0  30.2 

+11  11.2 

-0.0928 

0.5435 

0.1743 

+36  1  -36 

V 

Leon  is 

3.6 

0.64 

1.8 

17    I2.I 

II    18.6   -  2  21.5 

+0*1573 

0.5350 

0.1904 

+51    -26 

42 

Leonis 

6.1 

+0.60 

-20 

+  15   25.7 

18  21.2    +  4  27.6 

+0.6893 

0.5295 

-0.1995 

+90, +  I 

46 

Leon  is 

5.8 

0.57 

2.1 

14    35.9 

23  27.8 

+  9  24.7 

+0.5501 

0.5258 

0.2054 

+77    -  7 

>& 

Leonis 

5-5 

0-53 

2.6 

14   40.2 

2T    6  35  4 

-  7  40.8 

-1.0181 

0.5208 

0.2129 

-16  1  -75 

t 

Leonis 

41 

0.39 

2.9 

II       1.5 

28     I  59.4 

+11     8.8 

-1.3597 

0.5088 

0.2283 

-49  1  -79 

u 

Virginis 

5-4 

0.32 

2.7 

8  37.9 

9  44.7 

-  5  19.2 

-0.5396 

0.5047 

0.2326 

+14  j  -72 

V 

Virginis 

4-2 

+0.29 

-2.5 

+  7     2.0 

13  43.8  '  -  I  26.8 

+0.2770 

0.5028 

-0.2344 

+57  1  -26 

36   B. 

Virginis 

6.5 

0.2I 

2.8 

6     3-6 

23  28.0 

+  8     1.0 

-0.9581 

0.4989 

0.2378 

-10  1  -84 

^ 

Virginis 

51 

+0.12 

2.5 

+  3  48.8 

29    8  37.4 

-  7     4-7 

-0.6786 

0.4961 

0.2397 

+  6 

-85 

46 

Virginis 

6.1 

-0.09 

1.5 

-  2  53.1 

30    7     25 

-  9  16.1 

+1.3225 

0.4923 

0.2394 

+87 

+40, 

48 

Virginis 

6.5 

O.II 

1-4 

3  10.8 

8  53.6 

-  7  28.0 

+1.2045 

0.4922 

0.239Z 

+87  '  +28 ' 

65 

Virginis 

6.0 

-0.21 

-1-5 

-  4  27.3 

19  45-5 

+  3     6.3 

+0.0309 

0.4923 

-0.2363 

+43    -40 

66 

Virginis 

5.7 

0.22 

1-4 

4  41.7 

20  26.4 

+  3  46.1 

+0.1354 

0.4925 

0.2361 

+49  '  -35 

72 

Virginis 

6.1 

0.26 

I.I 

6    0.4 

23  43.2 

+  6  57.6 

+0.8144 

0.4928 

0.2350 

+84    +  I 

/ 

Virginis 

4.8 

0.26 

1.2 

5  47-5 

31     0  35  2 

+  7  48.2 

+0.3734 

0.4928 

0.2346 

+63    -22, 

80 

Virginis 

5.6 

0.27 

1.6 

4  56.3 

2  34  3 

+  9  441 

-1.0356 

0.4932 

0.2338 

-16   -901 

88 

Virginis 

6.5 

-0.35 

-1.4 

-  6  23.3 

9  40  2 

-  7  21.6 

-1.0786 

0.4943 

-0.2305 

-20   -90  1 

598  B. 

Virginis 

6.1 

0.39 

1.2 

7  37  0 

13  21.5 

-  3  46.3 

-0.5667 

0.4952 

0.2286 

+11    -78 

623   B. 

Virginis 

6.5 

0.44 

1.0 

8  49.5 

18  30.7 

+  I   143 

-0.3987 

0.4966 

0.2255 

+19  1  -65 

95 

Virginis 

5-4 

0.46 

1.0 

8  53.1 

19  48.6 

+  2  30.0 

-0.6256 

0.4970 

0.2247 

+  7  -83 

96 

Virginis 

6.5 

0.48 

0.7 

9  54.5 

21     3.0 

+  3  42.4 

+0.2294 

0.4973 

0.2239 

+52   -30. 

K 

Virginis 

4-2 

-0.50 

-0.8 

-  9  51.3 

23  10.5 

+  5  46.3 

-0.3037 

0.4980 

-0.2225 

+24  j  -59  ■' 

FEBRUARY. 

2 

Librae 

6.3 

-0.56 

-0.6 

-n   18.2 

1     4  53.1 

+11   19.4 

+0.0394 

0.5000 

-0.2183 

+41 

-40 

4  G. 

Librae 

6.5 

-0.57 

-0.6 

-II   15.7 

5  34.1 

+11  59.3 

-0.1559 

0.5003 

-0.2178 

+30 

-51  i 

6   B. 

Librae 

6.2 

0.63 

0.7 

II  55.4 

12  13.6 

-  5  32.5 

-0.8565 

0.5031 

0.2123 

-  8 

-90 

^ 

Librae 

5.4 

0.71 

0.4 

13  46.5 

18  42.5 

+  0  45-3 

-0.1683    0.5062 

0.2063 

+28 

-51 

V 

Librae 

5.3 

0.81 

O.I 

15  54-5 

a    3  440 

+  9  31.0 

+0.3635  '0.5110 

0.1970 

+54 

-22, 

22 

Librae 

6.5 

0.81 

-0.1 

16    8.2 

3  49  9   +  9  36.7 

+0.5953 '0.5110 

0.1969 

+69 

-10 

26 

Libra 

63 

-0.86 

+0.2 

-17  26.0 

7  48.2    -10  32.0 

+1.2486   0.5134 

-0.1923 

+73 

+37 
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i 

ELEMI 

i:NTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY. 

The  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Red 'ns  from    1  a«„„^„* 

Washington  ,     il^Vf 
Mean  Time.       A"^^' 

Y 

x' 

y' 

N. 

S. 

8 

M          1                 0                   » 

d    h       m          h      m 

.,  Vl 

28 

Librae 

6.2 

-0.90 

■^  o.i    -17  49.9 

2  II      2.2    -  7  23.8 

+1.0715 

0.5153-0.18851+72  I+21 

;  32 

Libra 

5-9 

0.92 

-  0.6      16  24.2 

14  47-5  i  -  3  45.3 

-1.1974 

0.5177-    0.18381-38    -90 

41 

Librae 

5.3 

I.OO 

0.0     19    0.3 

20     5.5    +  I  23.1 

+0.7036    0.5212      0.1767 

+711-  3|| 

K 

Librse 

50 

1.02 

0.0     19  23.2 

21  36.1    +  2  51.0 

H  0.8562  1  0.5222        0.1746 

+71 

+  6 

1    .'■ 

Libra 

4-9 

1. 08 

0-2  1      19    53.9 

8    3  12.3 

+  8  16.7 

+0.4592 

0.5260     0.1665 

+57 

-17 

47 

Librae 

5.8 

-1.08 

-O.5I-I9      7.1 

4     2.1 

+  9     50 

-0.5327 

0.5266   -0.1652 

+  4 

-77 

10   G. 

Scorpii 

5-9 

I. II 

ail    20  43.4 

5   18.6   +10  19,1 

+  I.OI25 

0.5276     0.1633 

+69 

+17 

3^ 

Scorpii 

2.9 

M4 

0.7      19  33-6 

9     5.2    -10     1.6 

-0.8633 

0.5303      0.1574 

-16 

-90 

:  56  B. 

Scorpii 

5.0 

I.I4 

0.7      19  33  4 

9     5.4   -10     1.3 

-0.8681 

0.5303      0.1574 

-16 

-90 

'   w' 

Scorpii 

4.3 

I.I5 

0.5  ;    20  25.6 

9  43-9  \  -  9  24.0 

-0.0188 

0.53081    0.1563 

+29 

-43 

■     (J8 

Scorpii 

4.6 

-I.I6 

-  0.4  !  -20  37.6 

10    0.8-9     7-7 

+0.1556 

0.5309   -0.1559 

+38 

-33 

84    B. 

Scorpii 

6.3 

1. 19 

0.6'    20  52.8 

13  23.8  1-  5  512 

-0.0666.0.5334        0.1503 

+25 

-47 

51   G. 

Scorpii 

6.5 

1. 21 

0.6 1    21     4.8 

14  34.8  ;  -  4  42.5 

-0.044110.5343,      0.1483 

+27 

-44 

<M> 

Ophiuchi 

4-5 

1.28 

1. 1  1    21   16.5 

21  42.1    +  2  10.9 

-0-8437 

0.5396 

0.1357 

-17 

-90 

24 

Ophiuchi 

5.5 

I.4I 

1.5 

23     0.5 

4    8  59.2 

-10  54.7 

-0.3730 

0.5480 

0.1139 

+  6 

-65 

'137   B. 

Ophiuchi 

6.3 

-1.50 

-1.5 

-25     8.7 

15  517 

-  4  16.5 

+  I.I959 

0.5531 

-0.0995 

+65  '  +38 

i  39 

Ophiuchi 

5.1 

I.5I 

1.9 

24  1 1.4 

18  26.4 

-  I  47.2 

-0.0816 

0.5549 

0.0939 

+19   -47 

«? 

Ophiuchi 

3.3 

1.54 

19 

24  54-7 

20  II. I 

-  0     6.2 

+0.5327 

0.5562 

0.0900 

+53   -12 

.191    B. 

Ophiuchi 

6.3 

1-54 

2.2 

24     9-8 

21  33-3    +  I   131 

-0.3925 

0.5572 

0.0870 

+  2   -67 

1     ' 

Ophiuchi(z/<zr.) 

4;4 

1-54 

2.3;     24      5.6 

22     6.6    +  I  45.4 

-0.5140 

0.5576 

0.0857 

-  4   -77 

'  51 

Ophiuchi 

4.8' 

-1.56 

-  2.5  '  -23    53.7 

5    0  19.0   +  3  53.0 

-0.9106 

0.5590 

-0.0807 

-28   -90 

63 

Ophiuchi 

6.1 

1.66 

3.21     24    52.2 

10  24.3   -10  23.4 

-0.5565 

0.5656 

0.0566 

-10   -81 

67   B. 

Sagittarii 

6.4 

1.74 

4.1  1     25    38.4 

20  25.3 

-  0  44-5 

-0.1782 

0.5712 

0.0314 

+  81-53 

70   B. 

Sagittarii 

6.4 

1-74 

4-3 

24  57-5 

21  36.9 

+  0  24.4 

-0.9371 

0.5718 

0.0283 

-35 

-90 

'  68   G. 

Sagittarii 

6.2 

1.78 

4-2 

26  41.4 

6    0  10. 1 

+  2  51.8 

+0.8333 

0.5731 

0.0216 

+63 

+  7 

i     ?, 

Sagittarii 

2.9 

-1.77 

-  4.5 

-25  28.4 

0  17.5 

+  2  58.9 

-0.4562 

0.5731 

-0.0213 

-  8 

-72 

i  69   G. 

Sagittarii 

6.3 

1.78 

4.2      26  48.8 

0  19.3 

+  3     0.7 

+0.9600 

0.5732 

0.0212 

+63 

+17 

t  86   B. 

Sagittarii 

6.5 

1.79 

4.2      26  38.4 

0  40.6 

+  3  21.2 

+0.7705 

0.5733 

0.0203 

+63I+  3 

I126   B. 

Sagittarii 

5.7 

1.80 

5.3 

25     6.2 

7  15.6 

+  9  413 

-0.9283 

0.5762 

0.0028 

-36   -90 

1     ^ 

Sagittarii 

3.3 

1.83 

4.9 

27     5.1 

7  33.9 

+  9  '58.9 

+  I.I59O 

0.5763 

-00020 

+63  1  +35 

(T 

Sagittarii 

2.3 

-1.85 

-  5.4 

-26  24.6 

II  312 

-10  12.8 

+0.4606 

0.5777 

+0.0087 

+42  1  -16 

162   B. 

Sagittarii 

6.4 

1.84 

5-9 

24  59.9 

12  48.2 

-  8  58.7 

-1.0092 

0.5782 

0.0122 

-41! -90 

127   G. 

Sagittarii 

6.4 

1.84 

5.9 

25     4-2 

13  38.8 

-  8  lo.i 

-0.9235 

0.5784 

0.0145 

-35  '  -90 

172   B. 

Sagittarii 

5.8 

1.83 

6.1 

24  58.4 

M  29.3 

-  7  21.4 

-I.OIIO 

0.5787 

0.0168 

-41 

-90 

189   B. 

Sagittarii 

6.1 

1.85 

6.3 

24  48.0 

16  50.7 

-  5     5-4 

-1.1438 

0.5794 

0.0232 

-50 

-90 

201   B. 

Sagittarii 

5-9 

-1.88 

-6.3 

-26     3.6 

18  51.2 

-  3     9.6 

+0.2283 

0.5799 

+0.0287 

+29 

-29 

i^ 

Sagittarii 

4.8 

1.87 

6.5 

25  24.9 

19  48.1 

-  2  14.8 

-0.4190 

0.5801 

0.0313 

-  5 

-69 

,     X 

Sagittarii 

4.9 

1.88 

7.0 

24  41.2 

23  45.9 

+  I  33.8 

-1.0328 

0.5809 

0.0422 

-40 

-90 

1  5i 

Sagittarii 

5.8 

1.90 

7-4 

24  55.1 

7    4     7.0 

+  5  44.9 

-0.5784 

0.5816 

0.0541 

-10 

-83 

>i 

Sagittarii 

4-7 

1.90 

7-4 

25     5.1 
NEW 

4  23.2 
MOON. 

•t-  6    0.4 

-0.3906 

0.5816 

0.0549 

-  I 

-67 

351    B. 

Aquarii 

6.5 

-1.56 

-11.6 

-  7  58.0 

11    9     6.0 

+  7     0.1 

-0.4279 

0.5516 

+0.2540 

+18 

-67 

376   B. 

Aquarii 

6.3 

1.52 

11.3 

6  53.0 

14  58.0 

-II  19.9 

-0.0077 

0.5497 

0.2583 

+40 

-42 

;  30 

Pisciura 

4.7 

1.48 

II. I 

.    6  310 

21       3.1 

-  5  27.2 

+1.2088 

0.5481      0.2618 

+84 

+29 

i  33    „ 

Piscium 

4.7 

-1.47 

-II.O 

-  6  12.8 

22  35-5 

-  3  58.0 

+1.3088 

0.5477  '  +0.2625 

+84 

+39 

;  54  B. 

Ceti 

6.3 

1.41 

lO.O 

2  43-2 

12    7  20.3 

4  4  29.1 

+0.1233 

0.5460  1    0.2655 

+48 

-35 

14 

Ceti 

5.4 

1.38 

94 

-  I     0.2 

12  23.5'+  9  22,1 

-0.2510 

0.54521    0.2662 

+29  1  -56 

26 

Ceti 

6.0 

1.27 

8.4   +  0  52.9 

18     I  22.3    -  2     5.3 

+I.3I59 

0.5444     0.2653 

+90  1  +40 

33 

Ceti 

6.1 

1.25 

7.9        I   57  9 

4  28.1'+  0  54.3 

+1.0524 

0.5445      0.2643 

+901+17 

,    / 

Piscium 

5.1 

-1-23 

-74-^3     8.3 

7  47.3  ■  +  4     6-9 

+0.7519 

0.5446   +0.2631 

+90   -  2 

Saturn 

5  18.2 

8   13.4  1  +  4  32.0 

-1.3028 

0.5413  1    0.2614 

-38  1  -85 

H- 

Piscium 

5.0 

i.ig 

6.3        5  40.7 

13  26.1 

+  9  34-3 

-0.3I6I 

0.54501    0.2605 

+25 1 -59 

^ 

Arietis 

5-5 

0.96 

3.4  1    10  12. 1 

14  14   11.8 

+  9  29.4 

+1-3595 

0.5502  1    0.2397 

+90 ,  +52 

31 

Arietis 

5-7 

0.91 

2.5!    12     3.4 

19  26.7 

-  9  26.5 

+0.7312    0.5518'    0.2332 

+90   +  I 

0 

Arietis 

5.8 

-0.90 

-  1.3    414  55.8 

22  56.8    -  6     3.7 

-1.3C29   0.5531    +0.2287 

-54   -75 

[Eph  lol 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY.                                                                                   | 

The  Star's 

At  Conjunction  in  R.  A. 

Limiting  ' 
Parallels. 

Name. 

Mag. 

Red'ns  from 
1910.0. 

Apparent 
Declina- 

„,   ^.                   Hour 
Washington        Angle, 
Mean  Time.           ^ 

y 

1 

X'                   v' 

N. 

J 

Aa 

.. 

tion. 



y 

c'l":' 

s 

" 

0        > 

d     h      m 

h      m 

a         Arietis 

5-5 

-0.86 

-1.2 

+  14  42.7 

15      2       I.I 

-3     5-8 

-0.4456 

0.5543  1  +0.2244 

+18  ■  -62 

145    B.  Arietis 

6.5 

0.79 

-0.6 

15  30.4 

7  48.5 

+  2  29.4 

+0.0240 

0.5564.     0.2159 

+43  -34 

175    B.  Arietis 

6.4 

0.69 

+1.0 

18  26.5 

17  29.8 

-MI    50.1 

-0.9401 

0.5604  1     0.1998 

-11  -72 

26   B.  Tauri 

6.4 

0.64 

0.8 

17   32.3 

20  33  4 

-  9  12.9 

+0.5816 

0.5617 

0.1943 

+81 |-  31 

13          Tauri 

5.6 

0.60 

17 

19  24.8 

16    0     2.3 

-  5  51-6 

-0.6611 

0.5632 

0.1878 

+  6 '-69! 

14          Tauri 

6.2 

-0.60 

41.7 

+19  22.9 

0  397 

-  5  15  6 

-0.5125 

0.5635 

+0.1866 

+  14 

-^i 

192    B.  Tauri 

6.1 

0.44 

3-3 

22    II.O 

12  55.0 

+  6  32.8 

-1.2392 

0.5688 

0.1615 

-40 

-68' 

cj         Tauri 

4.8 

0.41 

27 

20  21.5 

14  47-4 

+  8  21.0 

+0.9263 

0.5696 

0.1574 

+90 

+21  j 

51          Tauri 

5-6 

0.40 

3.1 

21  21.6 

15   14.4 

-H  8  47.0 

-0.0287 

0.5697 

0.1564 

+40 

-301 

53         Tauri 

5-3 

0.40 

2.9 

20  55.6 

15  41.2 

+  9  12.9 

+0.4860 

0.5699 

0.1554 

+74 

-^1 

56          Tauri 

52 

-0.40 

-^3-2 

+21   33.5 

15  451 

^-  9  16.6 

-0.1504 

0.5699 

+0.1553 

+33 

-37 

224   B.  Tauri 

6.1 

0.38 

2.9,    20  36.6 

16  55.3 

+IO  24.2 

+0.9999 

0.5704 

0.1526 

+90 

+271 

227   B.  Tauri 

5-9 

0.37 

3.0     20  46.4 

17  24.1 

-f-io  52.0 

+0.9055 

0.5706 

O.I516 

+90 

+21 

K         Tauri 

41 

0.36 

3.4 

22     5-4 

18     8.3 

+11   34.5 

-0.3310 

0.5709 

0.1499 

+24 

-46 1 

67          Tauri 

5-4 

0.36 

3-4 

21   597 

18     96 

+11  35-8 

-0.2317 

0.5709 

0.1499 

+29 

-40 

t'         Tauri 

4.2 

-0.36 

+3.6 

+22  36.7 

18  31.2 

-HI  56.5 

-0.8082 

0.5710 

+0.1490 

-  4 

-67  1 

72         Tauri 

54 

0.36 

37 

22  477 

i8  55.9 

-II  397 

-0.9360 

0.5712 

0,1481 

-13 

-67' 

247   B.  Tauri 

5.8 

0.35 

3.2 

21  25.2 

19  14.9 

-II  21.4 

+0.5196 

0.5714 

0.1474 

+76 

- 1; 

284   B.  Tauri 

6.0 

0.30 

4.0 

23     9-5 

22  44.0 

-  8     0.2 

-0.7632 

0.5727 

0.1393 

-  I 

-67' 

r         Tauri 

4-5 

0.26 

3.9 

22  47.2 

IT     I     7.2 

-  5  42.2 

-0.0552 

0.5736 

0.1337 

+39 

-29 1 

95         Tauri 

6.2 

-0.26 

+4.2 

+23  55-2 

I  304 

-  5  19  9 

-I.I683 

0.5738 

+0.1327 

-33 

-66- 

300   B.  Tauri 

6.2 

0.24 

42 

23  27.9 

2    32.1 

-  4  20.6 

-0.5656 

0.5742 

0.1303 

+10 

-59! 

315   B.  Tauri 

6.3 

o.x8 

4.6 

24  27.0 

6  51.2 

-  0  II. 3 

-1.0403 

0.5756 

0.1 197 

-21 

-66 

99         Tauri 

6.0 

0.18 

4.4 

23  48.6 

7  29.8 

+  0  25.9 

-0.3048 

0.5758 

O.II81 

+25 

-41 

103         Tauri 

5.5 

-0.1 1 

4.6 

24     8.9 

II  41.9 

-K    4    28.4 

-0.1793 

0.5771 

0.1076 

+32 

"^^1 

n8          Tauri 

5-4 

+0.02 

+4.9 

+25     4.8 

20  16.7 

-II     16.5 

-0.3136 

0.5793 

+0.0853 

+24 

-39' 

121         Tauri 

51 

0.05 

4.6 

23  58.9 

22  47.7 

-  8  514 

+1.0285 

0.5798 

0.0786 

+90 

+36 

125         Tauri 

51 

0.08 

5.2 

25  50  9 

18     0  29.7 

-  7  13  2 

-0.7741 

0.5801 

0.0741 

-  3 

-64 

132          Tauri 

5.0 

0.13 

4.8 

24  32.4 

4  15.8 

-  3  35-9 

+0.8424 

0.5807 

0.0639 

+90 

+25 

139         Tauri 

47 

0.18 

5.2 

25  56.7 

7  51.5 

-  0     8.4 

-0.4032 

0.5810 

0.0541 

+19 

-42 

e         Geminonim 

32 

+0.44 

+4-5 

+25  13.3 

19    2  23.7 

-  6  19.2 

+0.8810 

0.5805 

+0.0029 

+90 

+33  1 

37         Geminorum 

57 

0.50 

4-4 

25  29.4 

7     0.2 

-  I  53-4 

+0.5864 

0.5797 

-0.0097 

+85 

+15 

39         Geminorum 

6.2 

0.52 

4.6 

26  12. 1 

8  24.6 

-  0  32.2 

-0.1744 

0.5794 

0.0136 

+32 

-25  1 

40         Geminorum 

6.3 

0.52 

4.5 

26     2.3 

8  40.8 

-  0  16.6 

-0.0074 

0.5793 

O.OI43 

+41 

-16 

47          Geminorum 

5-6 

0.59 

4-5 

27     0.4 

13  31-3 

■h  4  22.8 

-I.I244 

0.5781 

0.0275 

-31 

-63  1 

52         Geminorum 

6.1 

+0.59 

+4.0 

+25     2.6 

14  54.4 

+  5  427 

+0.8949 

05777 

-0.0312 

+90 

+32! 

134   B.  Geminonim 

6.5 

0.62 

4-4 

26  51.2 

15  50.6 

+  6  367 

-1.0359 

0.5773 

0.0337 

-23 

-63 

A         Geminorum 

51 

0.63 

3-8 

25  13.5 

18  305 

+  9  10.6 

+0.5748 

0.5764 

0.0408 

-83 

+12  ' 

176   B.  Geminorum 

6.3 

0.69 

3-4 

24  33.8 

20    0  36.7 

-  8  57.0 

+0.9745 

0.5741 

0.0569 

+90 

+361 

181    B.  Geminorum 

6.0 

0.70 

3-3 

24  257 

I     0.8 

-  8  33-8 

+1.0944 

0.5739        0.0579 

+90 

+43, 

c         Geminorum 

5.5 

-0.73 

^^3-5 

+26     0.0 

3     1-9 

-  6  37-2 

-0.6842 

0.5731 

-0.0631 

+  3 

-62 

K         Geminorum 

3.6 

0.72 

3.2 

24  36  9 

3  11.6 

-  6  27.9 

-K).765i 

0.5730 

0.0635 

+90 

+21  1 

cj^        Cancri 

6.0 

0.80 

3.0 

25  38.4 

10     4.9 

+  0  10. 0 

-0.8150 

0.5697 

0.0809 

-  6 

-64, 

5   B.  Cancri 

6.4 

0.78 

2.6 

23  49  9 

10     8.8 

+  0  13.8 

+1.0916 

0.5697 

0.0810 

+90 

+41 

4          Cancri 

6.2 

0.80 

2.9 

25  20.3 

10  25.5 

+  0  29.9 

-0.5238 

0.5695 

0.0817 

+  12 

-52, 

35   B.  Cancri 

6.4 

+0.82 

+2.2 

+23  24.6 

15  317 

+  5  24.8 

+1.0686 

0.5668 

-0.0941 

+90  1  +38  ■ 

/.          Cancri 

5.9 

0.85* 

2.1 

24  18.4 

18  26.4 

+  8  13.2 

-0.1655 

0.5651 

O.IOIO 

+32 1 -33  I 

28          Cancri 

6.1 

0.88 

1.9 

24  26.7 

21  54.9 

+11  34.2 

-0.6770 

0.5630 

0.1090 

+4    -64 ' 

r»         Cancri 

57 

0.89 

1.8 

24  23.1 

23  10.3 

-II   13  I 

-07536 

0.5623 

0.III8 

-  I 

-66 

I*        Cancri 

6.4 

0.89 

1.8 

24  23.5 

23  49.1 

-10  35.7 

-08332 

0.5619 

O.II33 

-  6 

-66 

f         Cancri 

52 

+0.97 

+0.2 

+22  24.6 

21  15  55.9 

+  4  57-2 

-0.8303 

0.5512 

-0.1470 

'  5 

-68 

79         Cancri 

6.1 

0.97 

+0.2 

22  21.7 

16  22.7 

+  5  23.1 

-0.8453 

0.5509 

0.1478 

-  6 

-68 

90  H'.  Cancri 

6.1 

0.97 

0.0 

21   39.3 

17  52.2 

-f  6  49.5 

-0.31 19 

0.5499 

0.1507 

+25 

-46 

57    B.  Leonis 

6.5 

1. 00 

-1-4 

19  16.6 

22    8   10.3 

-  3  21.0 

-0.1 04 1 

0.539^ 

0.1757 

+36 

-37 

rj          Leonis 

3.6 

0.99 

2.3 

17   12. 1 

19     6.0 

+  7  136 

+0.1192 

0.5322 

O.I9I9 

+49 

-28 

42          Leonis 

6.1 

-•■0.98 

-2.9 

^I5  25.7 

28     2   12.8 

-  9  53.1 

+0.6348 

0.5275 

-0.2012 

+86   -  2  1 

[Eph  10] 
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_ 

ELEMENTS  FOR  THE  PREDICTIO 

N  OF  ( 

^CCULTATIONS. 

--- 

! 

! 

1 

FEBRUARY. 



The 

Name. 

Star's 

Wa 
Me 

d 

At  Conjunction  in  R.  A. 

Limiting 
Parallels.  | 

Mag. 

Red'n 
191 

s 

s  from 
0.0. 

Apparent 
Declina- 
tion. 

shln^ton 
an  Time. 

h      m 

Hour 

Anele, 

// 

1 
1 
y 

x' 

y 

N.      S. 

0             oi 

.    ,  . 

h      m 

46 

Leon  is 

5-8 

+0.98 

-3-3  1^-14  35-9 

2S 

7  21.8    -  4  54.6 

•+0.4815  0.5240 

-0.2073 

+72    -11 

k 

Leon  is 

55 

0.97 

3.8'    14  40.1 

14    32.4    +   2      3.9 

-1.1113  0.5195 

0.2149 

-22    -75 

0) 

Virginis 

54 

0.87 

52 

8  37-9 

24 

17  47-3  :'+  4  31-2 

-0.6996 , 0.5053 

0.2351 

+  5  ,  -8i 

V 

Virgin  is 

42 

0.84 

5.3 

7     1-9 

21  46.5    +  8  237 

+0.1086;  0.5035 

0.2370 

+48  i  -35 

36   B. 

Virginis 

6.5 

0.80 

57 

6     3.6 

35 

7  30.6    -  6     8.7 

-1.1510  0.5000 

0.2405 

-24    -84  i 

c 

Virginis 

5.1 

+0.75 

-59 

+  3  487 

16  39.2    -^  2  44.8 

-0.8913  0.4973 

-0.2424 

-  6  ,  -86  1 

46 

Virginis 

6.1 

0.60 

56 

-  2  53.2 

26 

15     i.T    +  0  30.3 

+1.0674 

0.4939 

0.2419 

+87 

+  17, 

48 

Virginis 

6.5 

0:58 

5.6 

3   10.8 

16  52.0 

+   2    18.2 

+0.9462 

0.4938 

0.2416 

+87 

+  9 

65 

Virginis 

6.0 

0.52 

5-8 

4  27.3 

27 

3  42.2 

-II     93 

-0.2455 

0.4938 

0.2385 

+29 

-56 

66 

Virginis 

57 

0.51 

5.8 

4  417 

4  23.0 

-10  25.6 

-0.1418 

0.4939 

0.2383 

+34  1  -50 

72 

Virginis 

6.1 

+0.48 

-5-5 

-  6     0.4 

7  39-4 

-  7  18.5 

+0-5334    0.4941 

-0.2370 

+73   -14 

/ 

Virginis 

4.8 

0.48 

5-6 

5  47-6 

8  31.3 

-  6  28.0 

+0.0906 

0.4942 

0.2366 

+46  .  -37 

80 

Virginis 

56 

0.47 

59 

4  56.4 

10  30.1 

-  4  32.4 

-1.3226 

0.4944 

0.2358 

-41    -90 

88 

Virginis 

6.5 

0.42 

5.8 

6  23.4 

17  35  4 

+  2  21.3 

-1-3747 

0.4954 

0.2323 

-51    -901 

598   B. 

Virginis 

6.1 

0.39 

56 

7  371 

21    16.5 

+  5  56.3 

-0.8662 

0.4960 

0.2301 

-  6  .  -90 

623   B. 

Virginis 

6-5 

+0-35 

-5.4 

-  8  49.6 

28 

2  25.6 

■rIO    56.9 

-0.7033 

0.4973 

-0.2269 

+  31-90 

95 

Virginis 

5-4 

0.34 

5-4 

8  53- 1 

3  43  4    -II  47-5 

-0.9319 

0.4975 

0.2260 

-11 

-90 

96 

Virginis 

6.5 

0.32 

5.2 

9  54-6 

4  57-9 

-10    35.0 

-0.0762 

0.4978 

0.2252 

+35 

-46 

K 

Virginis 

4-2 

0.31 

5-2 

9  51  4 

7     5.4 

-    8    21. 1 

-0.6122 

0.4984 

0.2237 

+  8 

-82 

2 

Librae 

63 

0.26 

5.0 

II   18.3 

12  48.4 

-    2    57.6 

-0.2727 

05001 

0.2192 

+25 

-58 

4   G. 

Librae 

65 

+0.25 

-5.0 

-II   15.8 

13  29.4 

-    2    177 

-0.4690 

0.5004 
0.5027 

-0.2187 

+14 

-71 

6    B. 

Librae 

6.2 

+0.19 

-5.0 

-II  55-5 

20     9.8 

+    4    II.4 

-1.1758 

-0.2129 

-30 !  -90 

MARCH. 

." 

Libra 

5.4    +0.14 

-4-7 

-13  46.5 

1 

2  39.9    +10  30.4 

-0.4883 

0.5054   -0.2066 

+12 

-72 

V 

Librae 

5-3 

0.06 

4-3 

15  54.6 

11  44.1 

-  4  4I-I 

+0.0436 

0.5095.    0.1969 

+38 

-40 

22 

Librae 

6.5 

0.05 

42 

i6     8.2 

II   50.0 

-  4  35  4 

+0.2764 

0.5095!    0.1967 

+50 

-27 

26 

Librae 

6.3 

+0.01 

3-9 

17  26.0 

15  49.8 

-  0  42.6 

+0.9326 

0.5117 

0.1921 

+73 ' +10 

28 

Librae 

6.2  1  -0.02 

3-8 

17  50.0 

19     5.1 

+  2  26.9 

+0.7550 

0.5134 

O.I  880 

+72    -  I 

41 

Librae 

53|  -010 

-37 

-19     0.4 

2 

4  12.9 

+11   18.3 

+0.3871 

0.5184 

-0.1759 

+54 ;  -21 

K 

Librae 

50 

0.12 

3.6 

19  23.3 

5  44-4 

-11   13.1 

+0.5412 

0.5193 

0.1738 

+63    -13 

A 

Librae 

4-9 

0.17 

3.6 

19  54.0 

II  24.0 

-  5  43  8 

+0.1440 

0.5228 

0.1654 

+39 .  -34  1 

47 

Librae 

5.8 

0.18 

3-9 

19     7.1 

12   14.3 

-  4  55.1 

-0.8539 

0.5233 

0.1642 

-15 

-90 

10   G. 

Scorpii 

59 

0.20 

3.4 

20  43.4 

13  31.6 

-  3  40  2 

+0.7016 

0.5241 

0.1622 

+69 

-  3 

ft' 

Scorpii 

2.9 

-0.23 

-3-9 

-19  33.6 

17  20.8 

+  0     1.8 

-1.1844 

0.5265 

-0.I56I 

-40 

-90 

56   B. 

Scorpii 

5.0      0.23 

3.9 

19  33  4 

17  21. 1  1+0     2.2 

-1. 1892 

0.5265 

0.1561 

-41 

-90 

w» 

Scorpii 

4.3      0.24 

37      20  25.6 

18     0.0    +  0  39.9 

-0.3340 

0.5269 

0.1551 

+13  1  -62 

CJ» 

Scorpii 

4.6      0.24 

3.6  I    20  37.6 

18  17.2  !+  0  56.5 

-0.1582 

0.5271 

0.1546 

+22   -51 

84    B. 

Scorpii 

6.3      0.28 

3.6      20  52.8 

21  42.7  1+  4  15.5 

-0.4000 

0.5294 

0.1489 

+  9-67 

51    G. 

Scorpii 

6.5    -0.29 

-3.6: -21     4.9 

22  54.7  J  +  5  25.2 

-0.3566 

0.5301 

-0.1469 

+11 , -64 

(•) 

Ophiuchi 

4.5      0.36 

3.8      21  16.5 

3 

6     7.9   -"  35-5 

-I. 1570 

0.5348 

0.1342 

-41-90 

24 

Ophiuchi 

5-5  '     0  49 

36 

23     0.6 

17  35  4    -  0  30.7 

-0.6731 

0.5424 

0.1I2I 

-11  1-90 

88   B. 

Ophiuchi 

6.3      0.51 

2.9 

24  57-4 

19     0.2    +  0  51.3 

+1.2910 

0.5434 

0.1092 

+65  1  +56 

26 

Ophiuchi 

5.8      0.51 

30 

24  51  2 

19     5-6   +  0  56.5 

+1.1683 

0.5435 

O.IO9I 

+65 

+34 

137   B. 

Ophiuchi 

6.3    -0.57 

-31 

-25     8.7 

4 

0  34.9  ;  +  6  14.6 

+0.9158 

0.5470 

-0.0976 

+65 

+12 

39 

Ophiuchi 

5.1       0.60 

35 

24   114 

3  12.3 

+  8  46.6 

-0.3695 

0.5487 

0.0920 

+  4 

-66 

e 

Ophiuchi 

3  3       0.62 

3-4  :    24  54.7 

4  58.8 

+  10  29.4 

+0.2520 

0.5498 

0.088 1 

+36 

-28 

IQI     B. 

Ophiuchi 

6.3       0.63 

37;    24     9.8 

6  22.5 

+11  50.2 

-0.6792 

0.5507 

0.0851 

-i4'-9o| 

d 

Ophiuchi(z'rtr.) 

4.4       0.63 

37 

24     57 

6  56.5  1  -II   37.0 

-0.801 1 

0.5511 

0.0838 

-21    -9o| 

136   G. 

Ophiuchi 

6.3     -0.64 

-31 

-25  519 

7     9-3    -II  24.5 

+1.0977 

0.5512   -0.0833 

+64 

+27 

51 

Ophiuchi 

4.8       0.66 

3-9 

23  537 

9  1 1.2    -  9  26.9 

-1.1985 

0.5525  1    0.0788 

-51 

-90 

63 

Ophiuchi 

6.1       0.77 

4.0 

24  523 

19  27.9   +  0  28.1 

-0.8282 

0.5586 

0.0548 

-25 

-90 

66   B. 

Sagittarii 

4.7       0.89 

37 

27     4-6 

5 

5  22.6   +10     1.4 

+1.1131 

0.5638 

0.0304 

+63 

+30 

67   B. 

Sagittarii 

6.4       0.88 

42 

25  38.4 

5  40.6  '  +10  18.7 

-0.4320 ;  0.5639 

0.0297 

-  6 

-70 

70   B. 

Sagittarii 

6.4     -0.89 

-4-5 

-24  57-5 

6  53-5    +11  28.9 

-1. 1953  0.5645  -0.0266 

-55 

-90 

I9I0- 


-29 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                   '| 

MARCH.                              .                                                          1 

The  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Name. 

1                    , 

Mag. 

Red'ns  from 
1910.0. 

Apparent 
Declina- 
tion. 

Washington 
Mean  Time. 

Hour 
Angle, 

II 
h      m 

Y 

x' 

y' 

1 
N.      S.  ' 

Aa 

A6 

S 

„ 

d     h      m 

1 
0        0 

68   G.  Sagittarii 

6.2 

-0.92 

-41 

-26  41.4 

5     9  29.6 

-10     0.6 

+0.5939 

0.5658 

-0.0200 

+52 ,  -  8 ; 

A          Sagittarii 

2.9 

'0.92 

4-5 

25   28.4 

9  37  2 

-  9  5.3  3 

-0.7061 

0.5658 

0.0197 

-22  -90 

69   G.  Sagittarii 

6.3 

0.93 

4.0 

26  48.8 

9  390 

-  9  516 

+0.7219 

0.5658 

0.0196 

+63     0 

86   B.   Sagittarii 

6.5 

0.93 

41 

26  38.4 

10     0.7 

-  9  307 

+0.5314 

0.5660 

0.0187 

+47  -12 

126   B.  Sagittarii 

57 

0.99 

50 

25      6.2 

16  43.4 

-  3     2.9 

-1. 1705 

0.5689 

0.0013 

-54  -90 

^          Sagittarii 

33 

-I.OO 

-4-3 

-27     5.1 

17     2.0 

-  2  44.9 

+0.9340 

0.5690 

-0.0005 

+63  +14 

a         Sagittarii 

2.3 

1.04 

.     4.8 

26  24.6 

21     3.8 

+  I     7-9 

+0.2367 

0.5705 

+0.0102 

+28 1  -28 

ii62   B.  Sagittarii 

6.4 

1.04 

53 

24  59  9 

22  22.2 

+  2  23.4 

-1.2422 

0.5710 

0.0137 

-61  -90 

127   G.  Sagittarii 

6.4 

1.05 

5-3 

25     4.2 

23  137 

+  3  12.9 

-11543 

0.5712 

0.0159 

-52  -90, 

172   B.  Sagittarii 

5-8 

1.06 

5.4 

24  58.4 

6    0     5.2 

+  4     2.5 

-1.2410 

0.5715 

0.0182 

-61  -90 

201    B.  Sagittarii 

5-9 

-1. 10 

-5.3 

-26     3.6 

4  31-9 

+  8  19.1 

+0.0156 

0.5728 

-^0.030I 

+18  -41 

V*         Sagittarii 

4.8 

I. II 

5-5 

25  24.8 

5  29.8 

+  9  14.9 

-0-6345 

0.5730 

0.0327 

-16  -90 

X         Sagittarii 

4-9 

I.I4 

6.0 

24  41. 1 

9  31-8 

-10  52.2 

-1.2450 

0.5740 

0.0435 

-60-90] 

51          Sagittarii 

58 

I.I8 

6.1 

24  55.1 

13  57-4 

-  6  36.6 

-0.7788 

0.5748 

0.0554 

-22  -90 

//          Sagittarii 

47 

1. 18 

6.1 

25     51 

14  13.8 

-  6  20.9 

-0.5892 

0.5748 

0.0562 

-121-85; 

308   B.  Sagittarii 

6.3 

-1.24 

-6.8 

-24    lO.O 

21  28.8 

+  0  37.6 

-1.0661 

0.5758 

+0.0756 

-40-90; 

36   B.  C^pricorni 

6.2 

1-33 

7-8 

22  41.6 

T  II  57.1 

-  9  27.0 

-1.2142 

0.5758 

0.1136 

-50  -90 

i  56   B.  C^pricomi 

6.3 

1.36 

7.6 

24     6.3 

16  18.0 

-  5  16.0 

+0.7616 

0.5755 

0.1247 

+66   +  I 

1  17          Capricomi 

5.8 

1-37 

8.3 

21  50.6 

18  48.6 

-  2  51. 1 

-1.2439 

0.5751 

0.I3I0 

-52; -90 

,    X         Capricomi 

5  3 

1.42 

8.7 

21  33.5 

8     4     4.1 

+  6     3.5 

-0.2150 

0.5737 

0.1535 

+18  1  -54 

'  27         Capricomi 

6.1 

-1.42 

-9.0 

-20  55.2 

4  28.9 

+  6  27.3 

-0.8025 

0.5736 

+0.1544 

-14I-901 

9         Capricomi 

5  3 

1-43 

8.9 

21  .  1.7 

7     0.5 

+  8  53.3 

-0.2941 

0.5731 

0.1603 

+14    -59: 

33          Capricomi 

53 

1.45 

9.0 

21  14.2 

10  33-4 

-II  41.8 

+0.5020 

0.5723 

0.1684 

+58    -14 

,  35         Capricomi 

6.0 

1.46 

9.0 

21  35-3 

II  50.6 

-10  27.5 

+1.0776 

0.5719 

.0.1713 

+68     -h22 

I128   B.   Capricomi 

6.5 

1-45 

9.4 

19  32.6 

13     0.5 

-  9  20.2 

-0.8012 

0.5717 

0.1739 

-12     -90 

37         Capricomi 

57 

-1.46 

-9.3 

-20  29.3 

15     2.0 

-  7  23.2 

+0.5156 

0.5712 

+0.1782 

+60  1-14 

*          Capricomi 

47 

1.46 

94 

19  52.3 

15  58.2 

-  6  29.1 

+0.0582 

0.5709 

0.1803 

+34    -39 

K      .  Cipricomi  . 

4.8 

1-47 

9.6 

19  16.8 

18  18.6 

-  4  139 

-0.1151 

0.5703 

0.1853 

+26  I  -49 

143   B.  C*pricomi 

6.1 

1.48 

9-5 

-20     2.1 
NEW 

18  327 
MOON. 

-  4     0.4 

+0.6936 

0.5703 

0.1858 

+70  •  -  4 

1 

Saturn 

, 

+  6  27.0 

\%  21  37.0 

-  4  26.2 

-0.9615 

0.5500 

+0.2655 

-10    -84. 

fi      .   Piscium 

50 

-1.42 

-71 

5  40  7 

21  56.7 

-  4     7-2 

-0.1 127 

0.5544 

0.2671 

+36   -47 1 

0         PJscium 

4-4 

1.41 

6.0 

8  42.2 

18     4  39.1 

+  2  21.1 

-1.3246 

0.5555 

0.2625 

-41    -8x1 

3^       .  Arietis 

5.7 

1.26 

3^6 

12     3.4 

14     2  56.8 

-  0     8.7 

+0.9678 

0.5613 

02388 

+90   +15 1 

0         Arietis 

5.8 

-1.27 

-2.6 

+14  55-8 

6  19.8 

+  3     6.9 

-1.0895 

0.5625 

+0.2340 

-20   -75' 

a         Arietis 

5-5 

1.23 

2.4 

14  42.7 

9  18. 1 

4.  5  58.8 

-0.1831 

0.5635 

0.2295 

+32    -46 

145   B.  Arietis 

6.5 

1. 19 

1.8 

15  30.4 

14  54.2 

+11  22.7 

+0.2849 

0.5654 

0.2205 

+58    -21 

175    B.  Arietis 

6.4 

I. II 

0.1 

18  26.5 

16     0  17.4 

-  3  34-8 

-0.6582 

0.5690 

0.2037 

+  6  1  -70 

26   B.  Tauri 

6.4 

1.07 

-0.2 

17  32.3 

3  15-5 

-  0  43.3 

+0.8441 

0.5701 

0.1979 

+90|^I2| 

13          Tauri 

5.6 

-I.05 

+0.7 

+19  24.8 

6  38.3 

+  2  32.0 

-0.3799 

0.5712 

+0.I9II 

+22    -531 

14          Tauri 

6.2 

1.04 

0.7 

19  22.9 

7  14.6 

+  3     6.9 

-0.2330 

0.5715 

0.1899 

+30   -44 

Mars 

21  39.8 

14     8.8 

+  9  45-5 

-1.2737 

0.5493 

0.1699 

-43  .-68 

A^        Tauri 

4.6 

0.95 

2.1 

21  50.2 

15  49.8 

+11  22.7 

-1.1564 

0.5744 

O.I7I4 

-30  1-68; 

39          Tauri 

6.1 

0.94 

2.1 

21  46.0 

16     5.5 

+11  37.8 

-1.0412 

0.5745 

0.1708 

-191-68, 

192   B.  Tauri 

6.1 

-0.91 

+2.5 

422    II.O 

19   lO.I 

-  9  24  6 

-0.9481 

0.5755 

+0.1638 

-13    -68 

cj         Tauri 

4.8 

0.87 

2.0 

20    21.5 

20  597 

-  7  39  2 

+1.1924 

0.5761 

0.1595 

+90 ,  +42 

51          Tauri 

5-6 

0.87 

2.4 

21    21.6 

21  26.0 

-  7  13  8 

+0.2484 

0.5763 

0.1585 

+57  1  -i6 

53          Tauri 

5-3 

0.86 

23 

20    55.6 

21  52.2 

-  6  48.6 

+07574 

0.5764 

O.I575 

+9o;+ii, 

56         Tauri 

5-2 

0.86 

2.5 

21  334 

21  55-9 

-  6  45.1 

+0.1 28 1 

0.5765 

O.I573 

+50    -22j 

224   B.  Tauri 

6.1 

-0.84 

+2.2 

420    36.6 

23     4-4 

-  5  39-2 

+1.2656 

0.5768 

+0.1546 

+90  +52 

227   B.  Tauri 

59 

0.84 

2.3 

20  46.4 

23  32.6 

-  5  12.0 

+1.1724 

0.5770 

0.1535 

+90  +41 

1     K         Tauri 

41 

0.84 

2.8 

22      5.4 

16    0  15.7 

-  4  307 

-0.0503 

0.5772 

0.1518 

+39-31 

67         Tauri 

5-4 

0.83 

2.8 

21    59.7 

0  17.0 

-  4  29.4 

+0.0479 

0.5772 

0.1517 

+45 i -261 

'     V         Tauri 

4-2 

0.83 

30 

22    36.7 

0  38.1 

-  4     91 

-0.5223 

0.5773 

0.1509 

+I3I-57I 

'  72         Tauri 

J 

5-4 

-0.83 

*3.i 

+22    47.7 

I     2.2 

-  3  45-9 

-0.6486 

0.5774 

+0.1499 

+  6   -65J 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                  ! 

i 

MARCH. 

At  Conju 

1 

Ti 

as  St 

Mag. 

AR'S 

Red'n 
191 

MOTION   IN   R.  A. 

Limiting 
Parallels. 

Name. 

Washineton 
Mean  Time. 

Hour 

y             X' 

y 

N. 

S. 

s 

f     1         0         » 

1 

d     h     m 

h     m 

•    »  1 

247    B. 

Tauri 

5.8 

-0.81 

+2.6 

+21  25.2 

1«     I   20.8 

-  3  28.1 

+0.7910     0.5775 

+0.1491 

+90 

+14 

284    B. 

Tauri 

6.0 

0.78 

3.4 

23     9-5 

4  45.1 

-  0  II. 6 

-0.4782 ;  0.5784 

0. 1 408 

+16 

-54 

r 

Tauri 

4-5 

0.74 

3-4 

22  47.2 

7     5-3 

+  2     3.3 

+0.2223  0.5790 

0.1350 

•+56 

-15 

95 

Tauri 

6.2 

0.75 

3.8 

23  55-2 

7  28.0 

+  2  25.0 

-0.8798 

0.5791 

0.1340 

-  9 

-66 

300   B. 

Tauri 

6.2 

0.73 

3.8 

23  27.9 

8  28.4 

+  3  23.1 

-0.2832 

0-5793 

0.1314 

+26 

-42 

315    B. 

Tauri 

6.3 

-0.67 

+4-3 

+24  27.0 

12  42.2 

+  7  27.1 

-07547 

0.5803 

+0.1206 

-  I 

-66 

99. 

Tauri 

6.0 

0.66 

4.1 

23  48.6 

13  20.1 

+  8     3-6 

-0.0261 

0.5805 

0.1 190 

+41 

-26 

k 

Tauri 

5-6 

0.66 

4-5 

24  54  8 

13  27.3 

+  8  10.5 

-1. 1372 

0.5805 

0.1 187 

-30   -65  1 

103 

Tauri 

5.5 

0.59 

4.4 

24     8.9 

17  27.6 

-II  58.5 

+0.0970 : 0.5812 

0.108 1 

+48   -19 

118 

Tauri 

5-4 

0.46 

5.1 

25     4-8 

It     I  54-2 

-  3  51.6 

-0.0399  0.5822     0*0853 

+40   -24 

125 

Tauri 

51 

-0.40 

+5.5 

+25  50.9 

6     3-8 

+  0     8.2 

-0.4997  0.5825  '  +0.0738 

+14  1  -49 

132 

Tauri 

.5.0 

034 

51 

24  32.4 

9  47.2 

+  3  429 

+1.1049  0.5826     0.0635 

+90   +44 

139 

Tauri 

4-7 

-0.28 

57 

25  56.7 

13  20.6 

+  7     8.0 

-0.1360  0.5825     0.0536 

+34   -26 

c 

Geminorum 

32 

+0.02 

5-5 

25  13.4 

18     7  45-8 

+  0  50.2 

+1.1293  0.5796  +0.0019 

+90   +51 

37 

Geminorum 

5-7 

0.09 

5.6 

25  29.4 

12  21.8 

+  5  15.5 

+0.8313  0.5783  -0.0108 

+90   +29 

39 

Geminorum 

6.2 

+0.1 1 

+5.8 

+26  12.1 

13  46.1 

+  6  36.7 

+0.0704 '  0.5778  -0.0147 

+46   -12 

40 

Geminorum 

6.3 

0.12 

5-8 

26    2.3 

14     2.3 

+  6  52.2 

+0.2368 

0.57771    0.0154 

+57   -  3 

47 

Geminorum 

5.6 

0.20 

6.0 

27     0.4 

18  52.9 

+11  31.7 

-0.8845 

0.5758  1    0.0286 

-10,-63 

52 

Geminorum 

6.1 

0.22 

5-3 

25     2.6 

20  16. 1 

-II     8.3 

+1.1321 

0.5753'    0.0324 

+90 ;  +49 ! 

134   B. 

Geminorum 

6.5 

0.24 

5.8 

26  51.2 

21   12.3 

-10  14.2 

-0.7990 

0.5750  !      0.0349 

-5;-63| 

A 

Geminorum 

51 

+0.27 

+5.2 

+25  13.5 

23  52.6 

-  7  40  0 

+0.8083 

0.5738  1  -0.0420 

+90 

+25 

176   B. 

Geminorum 

6.3 

0.36 

4.8 

24  33.8 

19    6     0.2 

-  I  46.1 

+1.2013 

0.5710 ;    0.0580 

+90 

+53 

c 

Geminorum 

5-5 

0.40 

5-2 

26    0.0 

8  26.0 

+  0  34-3 

-0.4618 

0.5698 

0.0642 

+16 

-46 

K 

Geminorum 

3.6 

0.39 

4-7 

24  36.9 

8  35.8 

+  0  43.7 

+0.9888 

0.5697 

0.0646 

+90 

+34 

D' 

Cancri 

6.0 

0.50 

47 

25  38.5. 

15  31  6 

+  7  24.2 

-0.6028 

0.5658 

0.0819 

+  8  !  -57 

1 

4 

Cancri 

6.2 

+0.50 

+4.6 

+25  20.3 

15  52.4 

+  7  44-2 

-0.3116 

0.5656 

-0.0827 

+25   -39 

^ 

Cancri 

59 

0.55 

4-5 

25  46.9 

19  35.4 

+11   19.1 

-1. 1070 

05633 

0.0917 

-28   -64 

35    B. 

Cancri 

6.4 

055 

3-8 

23  24.6 

21      I.O 

-II  18.4 

+1.2768 

0.5624 

0.0951 

+90   +60 

?. 

Cancri 

5-9 

0.60 

3-9 

24  18.4 

23  57-2 

-  8  28.6 

+0.0356 

0.56061    0.1019 

+44   -22 

28 

Cancri 

6.1 

0.64 

3-7 

24  26.7 

20     3  27.7 

-  5     5-6 

-0.4828 

0.5584     0.1099 

+15  1-52 

r» 

Cancri 

5-7 

+0.65 

+3.6 

+24  23.2 

4  43.8 

-  3  52.2 

-0.5615 

0.5576   -0.1 1 27 

+11-57 

!<• 

Cancri 

6.4 

0.66 

3.6 

24  23.5 

5  23.0 

-  3  144 

-0.6426 

0.5572 ;  0.1 142 

+  6  -62 

^ 

Cancri 

5-2 

0.82 

2.0 

22  24.6 

21  40.9 

-II  30.3 

-0.6683 

0.5460 1  0.1476 

+  5'-66 

79 

Cancri 

6.1 

0.82 

1.9 

22  21.8 

22     8.1 

-II     4.1 

-0.6843  j  0.5457  1   0.1485 

+  4    -67 

90  H. 

'  Cancri 

6.1 

0.83 

+1.6 

21  39  3 

23  38.7 

-  9  36.5 

-0.151510.5446;  0.1514 

+34    -37 

57    B. 

Leonis 

6.5 

+0.93 

0.0 

+  19  16.7 

21  14     8.2 

+  4  24.3 

+0.0290 1  0.5346 ;  -0.1762 

+44 

-30 

7 

Leonis 

3.6 

0.98 

-1.2 

17    I2.I 

22    I   13.0 

-  8  51-9 

+0.2301 '  0.5272  I   0.1924 

+55 

-22 

42 

Leonis 

6.1 

I.OI 

2.1 

15   25.7 

8  25.6 

-  I  52.7 

+0.7319  1  0.5226  1   0.2018 

+90 

+  3 

46 

Leonis 

5-8 

103 

2.6 

14  35  9 

13  38.8 

+  3  IO-9 

+0. 5658  '  0. 5 1 94  '   0. 2079 

+79 

-  7 

k 

Leonis 

5-5 

1.06 

31 

14  40.2 

20  55.0 

+10  14.0 

-1.0515. 0.5152     0.2156 

-i8|-75 

<j 

Virgin  is 

54 

+1.08 

-5.6 

+  8  37-8 

24    0  28.1 

-II     0.4 

-0.7052  0.5024  -0.2363 

+  5   -81 

V 

Virginis 

4-2 

1.08 

6.0 

7     1-9 

4  29.5 

-  7     5-9 

+0.0959  ;  0.5010       0.2383 

+48   -36 

b 

Virginis 

5-2 

1.06 

6.5 

4     9.3 

12  12.4 

+  0  24.2 

+I.4II7 

0.4986    0.2413 

+90 

+61 

36   B. 

Virginis 

6-5 

i.o8 

6.6 

6     3.6 

14  18.2 

+  2  26.5 

-1. 1924 

0.4980!  0.2421 

-27 

-84 

c 

Virginis 

51 

1.06 

71 

+  3  48.7 

23  30.4 

+11  23.7 

-0.9546 

0.4960 1  0.2442 

1 

-  9 

-86 

y 

Virginis  {m^an) 

2.9 

+1.02 

-7.6 

-  0  57-5 

26  II  23.8 

-  I     2.3 

+1.4045 

0.4942-0.2451 

+89 

+54 

46 

Virginis 

6.1 

I.OI 

7-8 

2  53.2 

21  57-7 

+  9  14.4 

+0-9554 

0.4937 

0.2441 

+87 

+  9 

48 

Virginis 

6.5 

I.OI 

7-9 

3  IO-9 

23  489 

+11     2.6 

+0.8297 

0.4937 

0.2438 

+87 

+  2 

65 

Virginis 

6.0 

0.98 

8.2 

4  27.4 

26  10  40.2 

-  2  23.7 

-0.3884 

0.4941 

0.2408 

+21 

-65 

66 

Virginis 

5-7 

0.98 

8.2 

4  418 

II  21.0 

-  I  44.0 

-0.2859 

0.4942 

0.2405 

+27 

-58 

72 

Virginis 

6.1 

+0.97 

-8.1 

-  6     0.5 

14  37-6 

+  I  27.3 

+0.3837 

0.4945 

-0.2393 

+63 

-22 

/ 

Virginis 

4.8 

0.96 

8.2 

5  47.6 

15  29.6 

+  2  17.8 

-0.0617  '  0.4946 

0.2390 

+38 

-46 

m 

Virginis 

5-4 

0.94 

8.0 

8  15.1 

20  50.5 

+  7  30.0 

+1.394810.4954 

0.2365 

+82 

+54 

598   B. 

Virginis 

6.1 

0.92 

8.3 

7  37-1 

27    4  15.0 

-  9  17.6 

-1.0450 

0.4968 

0.2325 

-17 

-90 

623   B. 

Virginis 

6.5 

0.90 

8.2 

8  49.7 

9  24.0 

-  4  171 

-0.8910 

0.4979 

0.2291 

-  8 

-90 

95 

Virginis 

5-4 

+0.90 

-8.2 

-  8  53.2 

10  41.8 

-  3     1-4 

-1. 1223 

0.4983 

-0.2282 

-24 :  -90 
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1                   ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MARCH. 

1                                          Thb  Star's 

At  Comjumction  ik  R.  A. 

Limiting 
Parallels. 

N       S. 

•                   Name. 

Red'n 
Mag.            '91 

1                          1 

s 

M                       0                   f 

d      h     m          h      m    '                                    1 

e  ,           0 

96         Virgin  is 

6.5,   +0.90 

-8.1 

-  9  54.6 

27  II   56.2    -   I   49.0     ^.2671    0.4987 

-0.2274 

+26     -5; 

K         Virginis 

4.2  ;      0.89 

8.1 

9  51  4 

14      3.7    +  0   14.9  j  -0.8078    0.4993 

0.2258 

-3-90 

2          Librae 

6.3 ;    0.86 

8.0 

II   18.3 

19  46.6    +   5   48.2  1   -0.4768  ;  0.5010 

0.2213 

+14      -71 

4   G.   Librae 

6.5 ;   0.86 

8.0 

II    15.8 

20  27.6    +  6  28.1'  -0.6746    0.5013  [    0.2208 

+    4-89 

fi         Librae 

5-4 

0.80 

7-7 

13  46.6 

28     9  38.1    -  4  43.8  :  -0.7128    0.5061  '    0.2084 

0      -90 

8          Librae 

5.4 

+0.80 

-7-4 

-15  37-5 

10  20.3    -  4     2.81  +1.1939    0.5064-0.2077 

+74    +29 

a«        Librae 

2.9 

0.80 

7-4 

15  40.2 

10  26.4    -  3  56.9 

+1.2227  '  0.5064      0.2076 

+74    +32 

V          Librae 

5-3 

0.76 

73 

15  54.6 

18  42.6   +  4     5.0 

-0.1906' 0.5100  1    0.1984 

+26    -53 

22         Librae 

6-5 

0.75 

7-3 

16     8.3 

18  48.5    +  4   10.7 

+0.0429  1  0.5101  ;    0.1983 

+37    -40 

26         Librae 

6.3 

0.73 

7.0     17  26.1 

22  48.7    +  8     3.8 

+0.6970  :  0.5120 "   0.1934 

+73    -  4 

28          Librae 

6.2 

+0.72 

-6.9 .  -17  50.0 

29    2     4.3    +11   137 

+0.5157)0.5136  -0.1893 

^3   -M 

II    H.  Librae 

5-4 

0.68 

6.5  1    19  22.0 

8     2.2  j  -  6  59.1 

+1. 1073  1  0.5166     O.I8I3 

+71    +23 

41          Librae 

5-3 

0.66 

6.6 1    19     0.5 

II   13.5'-  3  53.5 

+0.1387 1  0.5182     0.1768 

+40   -35 

K         Librae 

50 

0.65 

6.5  i    19  23.4 

12  45.3    -  2  24.5 

+0.2923 1 0.5190    0.1747 

+48      26 

X         Librae 

4-9 

0.62 

6.4 

19  540 

18  26.2  1+3     6.0 

-O.I  106  1  0.5222      0.1662 

+25  •  -49 

47         Librae 

5.8 

+0.61 

-6.6 

-19     72 

19  16.8,  +  3  55.1 

-1. 1 1 38  .  0.5226    -0.1648 

-32    -90 

10  G.  Scorpii 

5-9 

0.60 

6.1 

20  43-5 

20  34.5  1  +  5  10.4 

+0.4486  i  0.5233  '    0.1629 

+56  j  - 18 

«'        Scorpii 

4.3 

0.57 

6.2 ,    20  25.7 

30     I     4.4  1  +  9  319 

-0.5949 

0.5258      0.1556 

-  1-84 

w»         Scx>rpii 

4.6 

0.57 

6.1 1    20  37.7 

I  21.6,+  9  48.5 

-0.4184 

0.5260 

0.1 551 

+  8!-68 

84   B.   Scorpii 

6.3 

0.55 

6.0     20  52.9 

4  48.4  i  -10  51-2 

-0.6633 

0.5279 

0.1493 

-5-90 

51    G.  Scorpii 

6-5 

+0.54 

-6.0  j  -21     4.9 

6     0.9  1  -  9  41.0 

-0.6201 

05286 

-0.1472 

-  3.-86 

p         Ophiuchi 

47 

0.51 

5-31    23  14.5 

10     7-41-  5  42.3 

+ 1. 1706 

0.5310 

0.1400 

+67  1  -t32 

24         Ophiuchi 

5.5 

0.39 

5-3     23     0.6 

31     0  51.8,+  8  33.3 

^•9449 

0.5394 

0.1119 

-27  1  -90  1 

88   B.  Ophiuchi 

6.3 

0.38 

4.6     24  57.4 

2  175  j  +  9  562 

+1.034 1  1  0.5403 

0.1090 

+65  [  +21 

26          Ophiuchi 

5.8 

0.38 

4.7     24  51.2 

2  22.9   +10     1.5 

+0.9105  , 0.5403 

0.1088 

+65 

+11: 

137   B.  Ophiuchi 

6.3 

+0.33 

-4.5   -25     8.7 

7  56.3   -  8  36.3  .  +0.6564  1  05434 

-0.0973 

+62 

1 
-  5' 

39         Ophiuchi 

51 

0.30 

4.8     24  11.4 

10  35.8 

-6     2.2     -0.639510.5448 

0.0916 

-II 

-90 

B         Ophiuchi 

33 

0.29 

4.6     24  54.7 

12  23.9 

-  4  17.8     -0.0127 

0.5458 

0.0877 

+22 

-43. 

191    B.  Ophiuchi 

6.3 

0.27 

4.81    24    9.8 

13  48.7 

-  2  55.8 

-0.9521 

0.5466 

0.0846 

-30 

-90 

b         Ophiuchi(vflr.) 

4.4 

0.27 

4.9     24     5-7 

14  23.2 

-  2  22.5 

-1.0750 

0.5468 

00833 

-39 

-90 

136   G.   Ophiuchi 

6.3 

+0.27 

-4.2  1  -25  51.9 

14  36.2 

-   2    lO.O 

+0.8409 

0.5469 

-0.0828 

+64 

+  7; 

151   G.  Ophiuchi 

6.0 

+0.25 

-4.1   -26  1 2. 1 

16  46.1 

-  0     4.5 

+1.0337 

0.5481 

-0.0780 

+64 

+21 

A 

PRIL. 

63          Ophiuchi 

6.1 

■K).I4 

-4-5 

-24  52.3 

1     3     6.9 

+  9  54-7    -1.1009 

0.5532  j  -0.0542 

-44 

-90 

66   B.  Sagittarii 

4-7 

0.04 

3.6 

27     4.6 

13  13.0 

-  4  20.5     +0.8644 

0.5575  1    0.0298 

+63 

+  9 

67   B.  Sagittarii 

6.4 

+0.04 

4.2 

25  38.4 

13  31-3 

-  4     2.9  j  -0.6973 

0.5576     0.0291 

-20 

-90 

68   G.  Sagittarii 

6.t 

0.00 

3.8 

26  41.4 

17  25.2 

-  0  17-3 

+0.3418 

0.5590  1    0.0194 

+35 

-23 

X         Sagittarii 

2.9 

-0.0 1 

4-2 

25  28.4 

17  32.9 

-  0    9.9 

-0.9728 

0.5591      0.0191 

-38 

-90 

69   G.  Sagittarii 

6-3 

-0.0 1 

-3-7 

-26  48.8 

17  34  8 

-  0     8.1 

+0.4713 

0.5591  1  -0.0190 

+43 

-15 

86  B.  Sagittarii 

6.5 

O.OI 

3.8 

26  38.4 

17  56.9 

+  0  13.2 

+0.2788 

0.5593    -0.0181 

+31 

-26 

0         Sagittarii 

3.3 

0.08 

3.6 

27     51 

2     I     7.6 

+  7     8.4 

+0.6904 

0.5616     0.0000 

+58 

-  2 

a         Sagittarii 

2.3       0.13 

3-! 

26  24.6 

5  15.0   +11     6.8 

-0.0127 

0.5627   +0.0106 

+14 

-43 

201    B.  Sagittarii 

5.9      0.22 

3-8 

26     3.6 

12  540   -  5  31.0 

-0.2312 

0.5646     0.0303 

+  4 

-56 

0         Sagittarii 

4.8     -0.23 

-42 

-25  24.8 

13  53-5  i-  4  33.6 

-0.8886 

0.5647 

+0.0329 

-31 

-90 

248   B.  Sagittarii 

5.7       0.29 

3.5     27  40.3 

19  55.7   +  I   15.3 

+1.2278 

0.5657 

0.0486 

+63 

+45 

51          Sagittarii 

5.8 1     0.32 

4-3 1    24  55.1 

22  341  j+  3  47-8 

-1.0280 

0.5660 

0.0554 

-38 

-90 

h         Sagittarii 

4  7 ,     0-33 

431    25     5.0 

22  51.0   +  4     4.2 

-0.8356 

0.5660 

0.0562 

-25 

-90 

(J          Sagittarii 

4.8       0.41 

3.7      26  32.4 

3     6  53.5    +11  48.9 

+1.2390 

0.5667 

0.0769 

+63 

+45 

A         Sagittarii 

4.9    -0.43 

-3.8    -26  26.4 

8  12.8  ,  -10  54.8     +1.2373 

0.5667 

+0.0803 

+64 

+45 

56   B.  Capricomi 

6.3       0.60 

4-5 1    24     6.3 

^     I  37-9   +  5  51-9 1  +0.5606   0.5661 

0.1240 

+58 

-11 

86   B.   Capricomi 

6.2 !    0.67 

47 1    24     7.3 

7     5.0   +11     7.0!  +1.2869 

0.5654 

0.X371 

466 

+51 

X         Capricomi 

5.3     0.73 

5-5,    21  33.4 

13  43  3   -  6  29.3     -0.4110 

0.5645 

0.1525 

+  7 

-68 

27          Capricomi 

6.1     0.74 

5-7 

20  55.2 

14     8.8    -  6     4.8  i  -1.0047 

0.5644 

0.1535 

-27 

-90 

0         Capricomi 

5-3     ^.76 

-5.7 

-21     1.6 

16  44.4    -  3  34.8     -0.4864    0.5640 

+0.1594 

+  5 

-74 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 

Th 

K  St/ 
Mag. 

^r's 

At  Conju> 

ICTION   IN    R.  A. 

Limiting 
Parallels. 

Name. 

Red'ns  from 
1910.0. 

Apparent 
Declina- 

„,   .  .                   Hour 
WashiMton  ,     Angle, 
Mean  Time.           Jy 

Y 

x' 

y 

N. 
0 

S. 

0 

Aa 

Afi 

tion. 

S 

" 

0        • 

d     h      m          h      m 

1 

33 

Capricomi 

5-3 

-0.80 

-5.6 

-21    14  2 

4  20  22.9    -  0     4.2 

+0.3243  0.5633 

+0.1675 

+47 

-24 

35 

Capricorni 

6.0 

0.81 

55 

21  35-3 

21   42.0    +   I    12.0 

+0.9083  0.5631 

0 1703 

+68 

+10 

128    B. 

Capricomi 

6.5 

0.82 

6.1 

19  32.5 

22   53.7    +   2    21. 1 

-0.9891   0.5628 

0.1729 

-24 

-90 

37 

Capricomi 

5-7 

0.84 

5.8 

20  29.3 

5     0   58.4  {  +   4   21.2 

+0.3454 1 0.5624 

0.1773 

+50 

-23 

t 

Capricomi 

4-7 

0.85 

6.0 

19  52.3 

I    56.0  i  +   5    16.8 

-O.II53 

0.5622 

0.1793 

+25 

-49 

K 

Capricomi 

4.8 

-0.86 

-6.2 

-19  16.7 

4  19.8   +  7  35-4 

-0.2863 

0.5618 

+0.1843 

+17    -59! 

143   B. 

Capricomi 

6.1 

0.87 

59 

20    2.0 

4  34-3  1  +  7  49  3 

+0.531 1 

0.5617 

0.1848 

+61  '  -13  1 

154    B. 

Capricomi 

6.1 

0.90 

6.2 

19   2.7 

8  13.7  1  +11  20.8 

+0.2083  0.5609 

0.1922 

+43 

-30 

i6i    B. 

Capricomi 

6.4 

0.94 

6.4 

18  20.3 

12  46.6  '  -  8  16.0 

+0.3814  0.5600 

0.2010 

+54 

-22 

29 

Aquarii  {tnean) 

6.5 

0.94 

6.6 

17  24.0 

12  53.7   -  8     9.2 

-0.5488 ;  0.5600 

0.2012 

+  5 

-78 

56 

Aquarii 

6.1 

-1.04 

-71 

-15   2.9 

6     I     2.1+3  332 

-0.3528  0.5574 

+0.2227 

+18 

-63 

69 

Aquarii 

5.6 

1.09 

7.2 

14  32.0 

8  40.9   +10  55.8 

+0.8767 : 0.5560 

0.2346 

+75   +  5 

r 

Aquarii 

4-4 

1. 10 

7-3 

14  4.2 

9  30.8   +11  44.0 

+0.6064 '  05558 

0.2358 

+72   -10 

74 

Aquarii 

5.8 

I. II 

7-7 

12      5.8 

II   13.9   -10  36.6 

-0.9657 1 0.5556 

0.2382 

-14 

-90 

257    B. 

Aquarii 

6.3 

I.I3 

7-3 

13  33-3 

13  55.4    -  8     0.7 

+1.I4I8J  0.5552 

0.2420 

+76 

+24 

290   B. 

Aquarii 

6.3 

-1.17 

-7-7 

-II  10.8 

20  36.0  '  -  I  34.2 

+0.4084  0.5543 

+0.2504 

+62 

-21 

r 

Aquarii 

4-5 

1.17 

8.0 

9  34-8 

21     7.7  ;  -  I     3.6 

-1.0548 1 0.5542 

0.2510 

-19 

-90 

r 

Aquarii 

4.6 

1.18 

79 

9  40.6 

22     2.1   -  0  II. I 

-0.7308 '  0.5540 

0.2521 

+  I 

-90 

p 

Aquarii 

5-2 

1. 18 

7-8 

10    6.3 

22  30.1 1  +  0  15.9 

-0.1852  0.5540 

0.2526 

+30 

-53 

336    B. 

Aquarii 

6.3 

1. 21 

7-9 

-  9  45  8 
NEW 

7     2  58.0+  4  34.6 
MOON.       1 

+0.6127  0.5535 

t 

0.2574 

+77 

-10 

175    B. 

Arietis 

6.4 

-1.38 

-i.o 

+18  26.5 

11    9  33-5   +  7  29.3 

-0.4913 1 0.5790 

+0.2089 

+16 

-61 

26    B. 

Tauri 

6.4 

1-35 

I.O 

17  32.3 

12  25.6   +10  14.7 

+0.9914  0.5802 

0.2030 

+90 

+22 

13 

Tauri 

5-6 

1-34 

0.2 

19  24.7 

15  41.4   -10  37.0 

-0.2087  0.5816 

0.1960 

+31 

-43 

14 

Tauri 

6.2 

-1-34 

-0.2 

+19  22.9 

16  16.4   -10     3.4 

-0.0635  0.5819 

40  1948 

+39 '  -34 1 

22  H. 

'  Tauri 

6.1 

1-35 

+0.1 

20  38.7 

16  32.1    -  9  48.3 

-1.2627  0.5820 

0.1942 

-40 

-69 

A^ 

Tauri 

4.6 

1.29 

I.I 

21  50.2 

la    0  33.5 1-2     5.7 

-0.9614  ;  0.5852 

0.1758 

-13 

-68 

39 

Tauri 

6.1 

1.28 

I.I 

21  46.0 

0  48.6  i  -  I  51.2 

-0.8480     0.5853 

0.1752 

-  6 

-68 

192   B. 

Tauri 

6.1 

1.26 

1.5 

22  1 1.0 

3  46.6   +  0  59.8 

-0.7530     0.5863 

0  1680. 

0 

-68 

51 

Tauri 

5.6 

-1.23 

+1.5 

+21  21.6 

5  57-7   +  3     5-8 

+0.4260     0.5871 

+0. 1626 

+69 

-  7 

53 

Tauri 

5-3 

1.22 

1-4 

20  55.5 

6  22.9   +  3  30.0 

+0.9269     0.5873 

O.1615 

+90 

+22 

56 

Tauri 

5-2 

1.22 

1.6 

21  33.4 

6  26.5  :  +  3  33.4 

+0.3082     0.5873 

O.1614 

+62 

-13 

K 

Tauri 

41 

1.20 

1-9 

22     53 

8  41.3  1  +  5  42.8 

+0.1349,0.5880 

0.1557 

+50; -21 

67 

Tauri 

54 

1.20 

1.9 

21  59.7 

8  42.5   +  5  440 

+  0.2315     0.5880 

0.1556 

+56    -16 

V 

Tauri 

4-2 

-1.21 

+2.1 

+22  36.6 

9     2.9+6     3.6 

-0.3289     0.5881 

+0.1548 

+24    -46 

72 

Tauri 

5-4 

1. 21 

2.2 

22  47.7 

9  26.1    +  6  25.8 

-0.4528     0.5882 

0.1538 

+17    -53 

247   B. 

Tauri 

5.8 

1.19 

1.8 

21  25.2 

9  44.0    +  6  43.1 

+0.9632     0.5883 

0.1530 

+90   +25 

284   B. 

Tauri 

6.0 

I.I7 

2-5 

23     9-5 

13     1.0    +  9  52.2 

-0.2820     0.5892 

0.1444 

+27    -42 

r 

Tauri 

4.5 

^1.14 

2.6 

22  47.1 

15  16.2   -11  58.0 

+0.4090     0.5898 

0.1384 

+68-5 

95 

Tauri 

6.2 

-115 

+3.0 

+23  55.2 

15  38.0   -II  37.1 

-0.6746     0.5899 

+0.1374 

+  5    -65 

300   B. 

Tauri 

6.2 

113 

2.9 

23  27.9 

16  36.2   -10  41.3 

-0.0871     0.5901 

0.1348 

+37    -31 

315    B. 

Tauri 

6.3 

1.09 

35 

24  27.0 

20  41.1    -  6  46.2 

-0.5478     0.5910 

0.1236 

+12 

-56 

99 

Tauri 

6.0 

107 

34 

23  48.6 

21   17.6    -  6  II. I 

+0.1693  '  0.5911 

0.1220 

+52 

-16 

>& 

Tauri 

5.6 

1.08 

3-7 

24  54.8 

21  24.6  j-  6     4.4 

-0.9235     O.59II 

O.I216 

-13 

-65 

103 

Tauri 

5-5 

-1.02 

-^3-8 

+24     8.9 

13     I   16.3    -  2  22.1 

+0.2932     0.5917 

+0.1 1 08 

+60  1  -  9 1 

Mars 

•  ' 

24  19.2 

4  32.9    +  0  46.5 

+0.4687     0.5670 

0.0993 

+74 

+  I 

118 

Tauri 

5-4 

0.92 

4.6 

25     4-8 

9  25  4  !  +  5  27.2 

+0.1633     0.5924 

0.0873 

+52 

-13 

125 

Tauri 

51 

0.86 

52 

25  50.9 

13  26.6   +  9  18.7 

-0.2874     0.5923 

0.0756 

+26 

-36 

139 

Tauri 

4-7 

076 

5.6 

25  56.7 

20  29.1    -  7  55.9;  +0.0734   0.5917 

+0.0547 

+47 

-15 

37 

Geminorum 

57 

-0.40 

+6.2 

+25  29.4 

14  18  50.2    -10  28.5 

+  1.0330     0.5851 

-O.OIII 

+90 

+42 

39 

Geminorum 

6.2 

0.38 

6.4 

26    12. 1 

20  12.4    -  9     9.5 

+0.2816     0.5845 

0.0150 

+60   -  1 1 

40 

Geminorum 

6.3 

0.37 

6.4 

26     2.3 

20  28.2    -  8  54.3  ]  +0.4460    0.5843 

0.0157 

+72 

+  7 

47 

Geminorum 

56 

0.30 

6.8 ,    27     0.4 

15     I    II. 7    -  4  22.0     -0.6621    0.5820 

0.0291 

+  4 

-58 

134   B. 

Geminorum 

6.5 

0.26 

6.7 

26  51.2 

3  27.9    -  2   1 1. 1     -0.5780    0.5808 

0.0355 

+  9 

-52 

A 

Geminorum 

51 

-0.22 

+6.2  '  +25   13.6 

6     4.6+0   19.5^  --I.OII4    0.5793 

-0.0427 

+90 

+38 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

- 

APRIL. 

• 

The  Stak'8 

At  Conjumction  im  R.  A. 

LpimitinK 
Parallels. 

Name. 

i 

Mag. 

Red'DS  from 
19 10.0. 

Apparent 
Declina- 
tion. 

„,     ...                   Hour 
Washington        ^ngle. 
Mean  Time.           fj 

d     h       m    I       h      m 

Y 

X' 

y 

N.      S. 

A.     ! 

1. 

»  i 

^ 

1    ■     ~ 

1 

M                         0                 < 

1 

0             e 

1       V 

Geminorum 

4-3 

-0.12 . 

4^.8    -•'27     59 

15 

II     54'-^  5     8.7 

-1,1864   05762   -0.0562 

-38   -«3 

c 

Geminorum 

55 

0.07! 

6.4 ;    26     0.0 

14  27.5 

4  8  23.2 

-0.2466 '  0.5740 

0.0652 

428   -34 

K 

Geminorum 

36 

-0.07' 

5.8.    24  370 

14  37  I 

4  8  32.4 

41.1898,0.5738 

0.0656 

490   451 

W* 

Cancri 

6.0 

-K).04  1 

6.1      25  38  5 

21  25.6 

-  8  54  5 

-0.3886   0.5693 

0.0829 

+20    -43 

4 

Cancri 

6.2 

0.04 

6.0  ■    25  20.4 

21  46.0 

-  8  34  8 

-o.iooi  1  0.5690 

0.0838 

+37    -27 

V' 

Cancri 

59 

+0.10  \ 

46.0 '  425  47.0 

1« 

I  25.5 1-5     35 

-0.8902 , 0.5662  -0.0928 

-10'  -64 

A 

Cancri 

59 

0. 16  ' 

5.4      24   18.5 

5  43-5 

-  0  550 

+0.2414  0.5631 

0.1030 

+57     -12 

28 

Cancri 

6.1 

0.21 

5.4  ,    24  26.7 

9  II  4 

4  2  25.4 

-0.2749 

0.5604 

O.IIIO 

+27     -39 

i« 

Cancri 

5-7 

0.23, 

5.3      24  23.2 

10  26.6 

+  3  37  9 

-0-3537 

0.5594 

O.II39 

+23 ;  -44 

i<» 

Cancri 

6.4 

0.24 

5-3 ;  24  23.6 

II     5-3 

4  4  15.2 

-0-4345 

0.5590 

0.1 153 

+18  -49 

^ 

Cancri 

5-2 

+0.45 

43.9  '  +22    24.7 

IT 

3  14.7 

-  4     92 

-0.4709 

0.5461 '  -0.1486 

*i7   -55 

79 

Cancri 

6.1 

0.46! 

39 

22   21.8 

3  41.7   -  3  43.1 

-0.4870 

0.5457 

0.1494 

+16    -56 

90  H. 

'  Cancri 

6.1 

0-47, 

35 

21   393 

5  11.8   -  2  16.0 

40.0423 

0.5445 

0.1523 

+45  1  -27 

57   B. 

Leon  is 

6.5 

0.63! 

2.0 

19  16.7 

19    38.6     411    42.1 

+0.2101 

0.5331 

0.1769 

+55    -21 

V 

Leon  is 

3-6 

0.73 

40.6 

17  12.1 

18 

6  43.6   -  I  340 

-K>.3997 

0.5250 

0.1929 

467    -14 

42 

Leon  is 

6.1 

40.79  j 

-03 

415  25.8 

13  57-3   +  5  26.3 

40.8934 

0.5200 

-0.2021 

+90    +12 

46 

Leon  is 

5-8 

0.82 

0.8 

14  36.0 

19  II  7 

4IO    31.2 

40.7214  1  0.5166 

0.2082 

490    +  I 

k 

Leon  is 

55 

0.88 

1-3 

14  40.2 

19 

2  30.0 

-  6  23.6 

-0.9049;  0.5122 

0.2158 

-  7   -75 

I 

Leonis 

41 

I.OI 

3.4      II     1.4 

22  2a  2 

-II    7.6 

-1.3752 ;  0.5022 

0.2319 

-51    -79 

(J 

Virgin  is 

5-4 

1.03! 

4-4  j      8  37.9 

20 

6  14.6 

-  3  26.6 

-0.6003 

0.4991 

0.2365 

411      -76 

V 

Virgin  is 

4-2 

+1.04 ; 

-5.0 

4  7     1.9 

10  17.9 

+  0  29.9 

40.1954 

0.4977 

-0.2385 

+53  1  -31 

36   B. 

Virginis 

6.5 

1.08  1 

59 

6     3-6 

20  II. 2 

4IO       6.9 

-1.1113 

0.4950 

0.2423 

-20   -84 

c 

Virginis 

51 

i.ii! 

6.6 

4  3  48.7 

21 

5  27.6 

-  4  51  7 

-0.8889 

0.4931 

0.2445 

-  5-86 

46 

Virgmis 

6.1 

1. 16' 

8.3.-2  53-2| 

22 

4     3.8 

-  6  52.0 

+0.9850 

0.4917 

0.2449 

487     4IO 

48 

Virginis 

6.5 

I.I7- 

8.4 

3  IO-9 

5  55  6 

-  5     3-2 

40.8558 

0.4918 

0.2446 

487  i  +    3 

65 

Virginis 

6.0 

+1.20 ' 

-8.8 

-  4  274 

16  50.0 

+  5  33  5 

-0.3828 

0.4928 

-0.2419 

+22     -64 

66 

Virginis 

57 

1.20 ; 

8.8        4  41.8 

17  31  0 

+  6  13.5 

-0.2814 

0.4929 

0.2416 

+27 :  -58 

72 

Virginis 

6.1 

1. 20 ; 

9.0 

6     0.5 

20  48.3 

4  9  25.4 

+0.3835 

0.4933 

0.2404 

+63 ,  -22 

/ 

Virginis 

4.8 

1.20 1 

9.0 

5  47-6 

21  404 

4IO    16.2 

-0.0639 

0.4935 

0.2401 

+381-46 

m 

Virginis 

5-4 

1.20 

9.2 

8  15. 1 

23 

3     2.4 

-  8  30.6 

^-1-3853 

0.4946 

0.2378 

482 '  450 , 

598   B. 

Virginis 

6.1 

41.22 

-9-3 

-  7  371 

10  27.9 

-  I   17  3 

-1.0695 

0.4963 

-0.2338 

-19  -90 

623   B. 

Virginis 

65 

1.23 

9-4 

8  49-7 

15  37-4 

+  3  43-8 

-0.9235 

0.4978 

0.2306 

-10  -90 

95 

Virginis 

5.4 

1.22  , 

9-4 

8  53.2 

16  55.4 

4  4  59.6 

-1.1.571 

0.4982 

0.2298 

-26  -90 

96 

Virginis 

6.5 

1.23, 

9-4 

9  54  7 

18     9.9 

4  6  12. 1 

-0.3030 

0.4986 

0.2289 

424  -60 

K 

Virginis 

4.2 

1.23^ 

9-4 

9  51.5 

20  17.4 

+  8  16.1 

-0.8476 

0.4993 

0.2274 

-5-90 

2 

Librae 

6.3 

41.24  1 

-95 

-II   18.4 

24 

2     0.5 

-10  10.4 

^.5249 

0.5014 

-0.2230 

412     -75 

4   G. 

Librae 

6.5 

1.24 

9-4 

II   158 

2  41  4 

-  9  30.7 

-0.7235 

0.5016 

0.2224 

+    I     -90 

Z' 

Librae 

5-4 

1.24 

9  3 

13  46.6 

15  51-6 

4  3  17.2 

-0.7806 

0.5069 

0.2I0I 

-  4|-90 

8 

Librae 

5-4 

1.25 

9.2 

15  376 

16  33-8 

4  3  58.2 

41.1268 

0.5072 

0.2094 

474  1  423 

a« 

Librae 

2.9 

1.25 

9.2 

15  40.2 

16  39.9 

4  4     4.1 

41.1^555 

0.5073 

0.2093 

474 1 426  ■ 

V 

Librae 

53 

41.24' 

-9.1 

-15  54-7 

25 

0  55-5 

-II  54.7 

-0.2699 

0.5111 

-0.2002 

422  1-58, 

22 

Librae 

6.5 

1.25. 

91 

16     8.3 

I     1.4 

-II  49.0 

-00362 

0.5112 

0.2000 

+34 

-45 

26 

Librae 

6.3 

1.25 

8.9 

17  26.1 

5     II 

-  7  56.3 

406136 

05132 

0.1952 

469 

-  9 

28 

Librae 

6.2 

1.25 

8  8|     17  50.1 

8  16.4 

-  4  46.7 

40.4285 

0.5149 

0.1910 

+58 ,  -20 

'  11    H. 

Librae 

54 

1.25 

8.5  '     19  22.0 

14  13-7 

+  0  59.8 

41.0138 

0.5179 

0.1830 

471    416 

'41 

Librae 

53 

41.24 

-8.5    -19     0.5 

17  24.6 

4  4     5.1 

40.0406 

0.5196 

-0.1785 

+35  '  -40 

1     *" 

Librae 

5.0 

124. 

84 

19  234 

18  56.2 

^  5  33-8 

40.1928 

0.5204 

0.1703 

+43  1  -32 

1     > 

Librae 

49 

1.22  ! 

8.2 

19  54.1 

26 

0  36.6 

+  11     3.9 

-0.2164 

0.5235 

0.1677 

+20    -55 

47 

Librae 

5.8 

1.22 

8.2 

19     7.2 

I  27.1 

4X1   52. 8 

-1.2221 

0.5240 

0.1664 

-42  1  -90  - 

1  10   G. 

Scorpii 

5-9 

I23I 

7-9 

20  43  5 

2  44  6 

-10  52.0 

40.3416 

0.5247 

0.1643 

+49 

-24 

j    w' 

Scorpii 

4  3 

41.21  ' 

-7.8 

-20  25.7 

7  14  I 

-  6  31.0 

-0.7081 

0.5272 

-0.1570 

-  7 

-90' 

w» 

Scorpii 

46 

1.22  ■ 

78 

20  37  7 

7  31  2 

-  6  14.3 

-0.5313 

0.5274 

0.1565 

+  3 

-78 

!  84    B. 

Scorpii 

63 

1. 21 

7.6 

20  52.9 

10  57-8    -  2  54  3 

-0.7799 

0.5292 

0.1506 

-12 

-90 

51    G. 

Scorpii 

6.5 

1.20 

7.6 

21     5.0 

12   10.2  '  -  I  44.2 

-o.737'^ 

0.5299 

0.1485 

-10   -9ti 

/' 

Ophiuchi 

4-7 

1.20  ■ 

7.0 

23  14.5 

16    16.5  14    2    14.3 

+10533 

05323 

0.1409 

467     421 

12O    B. 

Scorpii 

6.1 

41.18' 

1 

-6.5 

-24  17.7 

23    52.6^4    9    35.6 

41.1950 

0.53^)3 

-0.1270 

466     436, 

1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 

Tub  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Red'n 
191 

Aa 

s  from 
0.0, 

Apparent 
Declina- 
tion. 

Washington        Angle, 
Mean  Time.            J^ 

y 

x' 

y 

N.      S. 

Ad 

s 

».           0        1 

d     h     m    1       h      m 

1 

24 

Ophiuchi 

5-5 

+  1.14 

-6.4    -23     0.6 

at   7    1.0,-7  301 

-1.0785 

0.5402 

-0.1 128 

-36  1  -90 

88    B. 

Ophiuchi 

.6.3 

1. 15 

5-9     24  57-5 

8  26.9 1-6     7.0 

+0.9063 

0.5409 

0.1099 

+65   +11 

26 

Ophiuchi 

5.8 

1. 15 

6.0  1    24  51.2 

8  32.3    -  6     1.8 

+0.7822 

0.5409 

0.1097 

+65   +  2 

137    B. 

Ophiuchi 

6.3 

113 

5.6'    25     8.8 

14     6.3   -  0  38.9 

+0.5241 

0.5437 

0.0980 

+53    -13 

39 

Ophiuchi 

5-^ 

I.IO 

5-7      24  11.5 

16  46.2  1  +  I  55.7 

-0.7786 

0.5450 

0.0923 

-18    -90 

0 

Ophiuchi 

3-3 

+1.10 

-5.4  ,  -24  54-7 

18  34-6+  3  403 

-0.1 501 

0.5458 

-0.0884 

+15    -51 

191    B. 

Ophiuchi 

6.3 

1.08 

55  i    24     9.8 

19  59.7    +  5     2.6 

-1.0945 

0.5465 

0.0852 

-40  ,  -90 

If 

Ophi\ichi(var.) 

4.4'     1.08 

5-6  i    24     5.7 

20  34-4  i+  5  36.1 

-1. 2182 

0.5468 

.0.0840 

-52 

-90 

136   G. 

Ophiuchi 

6.3       1.09 

5.1      25  51.9 

20  47-4  1  +  5  48.6 

+0.7062 

0.5469 

0.0835 

+64 

-  2 

151    G- 

Ophiuchi 

6.0       i.o8 

4.9     26  12.2 

22  57-8   +  7  54  6 

+0.8989 

0.5479 

0.0786 

+64 

+11 

4   G. 

Sagittarii 

6.2     +1.04 

-4.3  1 -26  56.7 

28     6  27.4 

-  8  51.2 

+1.1839 

0.5510 

-0.0614 

+63 

+37 

63 

Ophiuchi 

6.1        I.OO 

4.6     24  52.3 

9  21.9 

-  6     2.8 

-1.2512 

0.5521 

0.0546 

-59: -90 

66   B. 

Sagittarii 

4.7       0.94 

3.4,    27     46 

19  32.6 

+  3  46.6 

+0.7228 

0.5556 

0.0301 

+63 1      0 

67    B. 

Sagittarn 

6.4       0.92 

3.9  I    25  38.4 

19  51.2 

+  4     4  5 

-0.8499 

0.5557 

0.0294 

-29'    90 

68   G. 

Sagittarii 

6.2       0.90 

3  3      26  41.4 

23  47-3    +  7  52.3 

+0.1954 

0.5568 

0.0197 

+26    -31 

?, 

Sagittarii 

2.9  1  +0.88 

-3.7   -25  28.4 

23  55.1    +  7  598 

-1. 1289 

0.5568 

-0.0193 

-49   -90 

69   G. 

Sagittarii 

6.3       0.90 

3.3  '    26  48.8 

23  57.0   +  8     1.6 

+0.3259 

0.5568 

0.0193 

+34   -24 

86   B. 

Sagittarii 

6.5       0.89 

3  3  i    26  38.4 

29     0  19.4    +  8  23.1 

+0.1 3 19 

0.5569 

0.0183 

+23 

-34 

9 

Sagittarii 

3-3       0.83 

2.8      27     5.1 

7  34-9    -  8  36.7 

+0-5454 

0.5586 

-0,0002 

+47 

-11 

a 

Sagittarii 

2.3       0.78 

2.7  '    26  24.6 

II  45.6   -  4  351 

-0.1641 

0.5593 

+0.0103 

+  6 

-52 

201    B. 

Sagittarii 

5.9    +0.70 

-2.4    -26     3.5 

19  315  :  +  2  54.1 

-0.3856 

0.5603 

+0.0300 

-    3 

-67 

^ 

Sagittarii 

4.8       0.69 

2.6      25  24.8 

20  31.9   +  3  52.4 

-1.0496 

0.5604 

0.0325 

-42 

-90 

248   B. 

Sagittarii 

5.7       0.64 

1.5^    27  10.2 

30    2  40.4    +  9  47.5 

+  1.0880 

0.5607 

0.0481 

+63 

+27 

51 

Sagittarii 

5-8      0.59 

2.2  1    24  55.0 

5  21.8    -II  36.9 

-1.1916 

0.5608  1    0.0549 

-52 

-90 

// 

Sagittarii 

4-7 1     0.59 

2.2  1    25     5.0 

5  39.0  1 -II  20.3 

-0.9973 

0.5608      0.0556 

-36    -90 

(J  . 

Sagittarii 

4.8    +0.51 

-1.2    -26  32.3 

13  51-3  |-  3  25.7 

+1.1011 

0.5605    +0.0762 

+63    +27 

.-4 

Sagittarii 

4.9      0.49 

1.2      26  26.4 

15  12.4   -  2     7.6 

+1.0997 

0.5604  1    0.0795 

+64    +27 

MAY. 

40   B. 

Capricorn  i 

6,2 

+0.32 

-0.9   -25  14.9 

1     5  52.8  1 -II  587 

+1.2546 

0.5587 

+0.1151 

+65    +45 

56   B. 

Capricorn  i 

6.3 

0.29 

i.o      24     6.2 

9     31-8  55-2 

+0.4190 

0.5582 

0.1226 

+49    -19 

86   B. 

Capricomi 

6.2 

0.2I 

i.o      24     7.3 

14  39  I    "  3  31.2 

+1.1573 

0.5571 

0.1354 

+66    +31  1 

X 

Capricomi 

53 

0.12 

1.6      21   33.4 

21  28.9   +  3     4.0 

-0.5622 

0.5556 

0.1506 

0    -8i 

27 

Capricorn  i 

6.1 

O.H 

1.8      20  55.1 

21  55i    +  3  29.3 

-1. 1644 

0.5555 

0.1516 

-40  1  -90 

<P 

Capricomi 

5-3 

+0.08 

-1.6   -21     1.6 

a    0  35.4 1+6     3.9 

-0.6377 

0.5549 

+0.1573- 

-  4    -88 

33 

Capricomi 

5-3 

0.03 

1.5      21    14. 1 

4  20.6  '  +  9  41. 1 

+0.1866  j  0.5540 

0.1652 

+40   -32 

35 

Capricomi 

6.0 

+0.02 

1.3,    21   35.2 

5  42.2  1  +10  59.9 

+0.7798  1  0.5537 

o.i68»i 

+68,+   I 

128    B. 

Capricomi 

6.5 

0.00 

1.9!    19  32.5 

6  56.1  '  -II  48.8 

-1. 1450   0.5534      0.1705 

-36    -90 

37 

Capricomi 

5-7 

-0.03* 

1.5      20  29.2 

9     4-6-9  44  8 

+0.2I02  1  0.5529        0.1749 

+42    -31  1 

6 

Capricomi 

4-7 

-0.04 

-1.7    -19  52.2 

10     4.1    -  8  47.3 

-0.2568     0.55261  +0.1768 

+18  i  -57 

K 

Capricomi 

4.8 

0.07 

1.8  1    19  16.6 

12  32.5    -  6  24.1 

-0.4289  I  0.5520 

0.1818 

+  10    -69 

143    B. 

Capricomi 

6.1       0.07 

1.6      20     2.0 

12  474    -  6     9.8 

+0.4009  1  0.5520 

0.1823 

+54    -21 

154    B. 

Capricomi 

6.1  1     0.1 1 

1.8 1    19     2.6 

16  339    -   2  31.2 

+  0.0753,0.5511 

0.1894 

+37    -38 

161    B. 

Capricomi 

6.4       0.17 

1.9      18  20.2 

21    15.7    +  2     0.9 

40.2540     0.5500  i      0. 1982 

1 

+47  1  -28 

29 

Aquarii  (f/iean) 

6.5     -0.18 

-2.2-17  23.9 

21  23.1    +  2     8.0 

-0.6902     0.5500     -fO.1984 

-  2  1  -90 

145    G. 

Aquarii 

6.5       0.29 

1.9 

17   12.0 

3     8   13.3  ]  -11   24.1 

+  1  3534    0.5476      0.2168 

+73 '+53 

/ 

Aquarii 

6.3       0.29 

1-9 

17   12.0 

8  13.5 

-II  23.9 

+  1.3556    0.5476      0.216^ 

+73    +54 

56 

Aquarii 

6.1       0.33 

2.6      15     2.8 

9  55  7 

-  9  45  3 

-0.4S20 

0.5473      0.2195 

+  12  ]  -72 

69   • 

Aquarii 

56       0.41 

25      14   31-9 

17  497 

-2.7-4 

+0.7725 

0.5459  1    0.2313 

+71    -  I 

r 

Aquarii 

4.4     -0.42 

-2.6-14     41 

18  41.2'  -  I   17.6 

+0.4990 

0.5458    +0.2325 

+66  1  -16 

74 

Aquarii 

5.8       0.45 

3-2 1    12     5.8 

20  27.8  I  +  0  25.4 

-1.0944 

0-5455      0.2349 

-23  1  -90 

257   B. 

Aquarii 

6.3'     0.47 

2.6      13  33.2 

23   145'+  3     6.4 

+  1.0460,0.5452      0.2386 

+76    +16 

290   B. 

Aquarii 

6.3       0.55 

3.1      II    10.7 

4     6     8.0+9  45.8 

+0.3087 

0.5445      0.2471 

+56  ,  -26 

r 

Aquarii 

4  5,     056 

3.6       9  34.7 

6  40.7    +10  17.4 

-1.1741 

0.54441    0.2476 

-28    -90' 

r 

Aquarii  - 

4.6     -0.57 

-3-5    -  9  405 

7  36.8    +11    11.7 

-0.8446 

0.5443    +0.2487 

-  5 ' -90  1 

1 
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ELEMENTS  FOR  THE  PR] 

ID] 
MA 

[CTION  OF  OCCULTATIONS.                 | 

1 

i 

The  Star's 

At  Cokj unction  in  R.  A. 

Limiting 
Parallels. 

Name. 

Red'ns  from 
Mag.'           ^9»°°- 

1      ^a             Ai 

Apparent 
Declina- 
tion. 

0        » 

1           ! 

y 

N.  !  S. 

i 

1        * 

.. 

d 

h       m   '       h      m    1                  1 

o    ,         e 

^ 

Aquarii 

5-2 

-0.57  ' 

-3.4  1  -lO     6.2 

4 

8     5-7  1  +"   39  5  '  ^0.2911    0.5443  !  +0.2493 

+25  1  -59 

336   B. 

Aquarii 

6.3 

0.62  ' 

3.3  i      9  45-7 

12  41.91-  7  53  5     +0.5225    0.5441  1    0.2541 

+71    -15 

351    B. 

Aquarii 

6.5 

0.65  1 

3-7        7  57-8 

15  41.1  1-5     0.4  1  -0.5250  ,  0.5440     0.2570 

+13  '  -75 

376   B. 

Aquarii 

6.3 

0.71  I 

3-8 

6  52.9 

21  38.4  1  +  0  44.9  1  -0.0644  1  0.5442  1    0.2622 

+38   -46 

30 

Piscium 

4-7  1     0.77  1 

37 

6  30.9 

5 

3  46.6  1  +  6  40.7     H  1. 1900   0.5446  1    0.2666 

+83  ;  +26 

33 

Piscium 

4.7  1  -078  1 

-3.6  1  -  6  12.7 

5   19.3  1  +  8  10.3     +1.2989  ,  0.5447  1  +0.2676 

484    +38 

54   B. 

Ceti 

6.3 

0.87: 

4.2,'      2  43.1 

14     3.2    -  7  23.6  1  +0.1722  1  0.54601    0.2719 

+52    -33 

14 

Ceti 

5-4 

0.91  1 

43   -  I     0.1 

19     3.6    -  2  33.4     -0.1666   0.5471  1    0.2735 

434   -52 1 

33 

Ceti 

6.1 

1.04 

-4.1    +  1  57.9 

6 

10  47.9-11  2'i.5  i  +1. 2155   0.5518     0.2740 

+90   +28! 
I 

N£fi^ 

MOON.       1                  .                              i 

1 

118 

Tauri 

5-4 

-1.14 

H  4.0  1  +25     4.8 

10 

19    8.2  1  -  7     1.9    40.2344  j  0.6023  1  +0.0894 

+57   -10 

125 

Tauri 

5.1 

no, 

4-5      25  50.9 

23     2.0  1  -  3  17.8    -0.2079  0.6025  1    00775 

+31-32 

I139 

Tauri 

4-7 

1.03, 

50 

25  56.7 

11 

5  51.2  1+  3  14.2,  +0.1517   0.6022   +0.0562 

^^^r^i 

\  37 

Geminorum 

57 

o-75i 

6.1 

25  29.4 

12 

3  28.3    -  0     2.5     +1.1064  '  0.5956! -O.OIIO 

+90 '+48 

'  39 

Geminorum 

6,2 

-0.73  i 

+6.4 

+26  12.1 

4  47.8   +  I   13.8    +0.3667   0.5949   -0.0150 

+66'.+  4| 

40 

Geminorum 

6.3 

0.73 

6.3 

26     2.3 

5     3.0  i  +  I  28.3    +0.5287  ,  C.5948     0.0157 

+79; +12 

47 

Geminorum 

5-6 

0.66 

6.7 

27     0.4 

9  37  I  '^^  5  5131  -0.5612  ;  0.5923     0.0294 

+10   -50 1 

134   B. 

Geminorum 

6.5      0.63 

6.8 

26  51.2 

II  48.9,+  7  57.71  -0.^776,0.5909     0.0359 

+15 1 -45 

A 

Geminorum 

51,     0.59 

6.4 

25   13.6 

14  20.5  1  +IO  23.3  1  +1.0887  i  0.5893      0.0432 

+90  1  +44  1 

V 

Geminorum 

4-3     -052  1 

+7.0 

+27     5.9 

19  11.6   -  8  57.2'  -1.0753  j  0.5860   -0.0571 

-25,-63! 

c 

Geminorum 

5-5 1     0.47 

6.8 

26     0.0 

22  27.2    -  5  49.31  -0.1486 1  0.5836     0.0662 

+34 '-28' 

K 

Geminorum 

3.6  1     0.46  1 

6.4 

24  37.0 

22  36.5    -  5  40.4,  +1.2668:0.5835     0.0666 

+90  1  +61 

CJ« 

Cancri 

6.0  '     0.36  1 

6.8 

25  38.5 

13 

5  12.4   +  0  40.1     -0.2873   0.5783  I    0.0842 

+26  1  -37 

4 

Cancri 

6.2  1     0.36  1 

6.7 

25  20.4 

5  32.2  '  +  0  59.1  ,  -0.0028  1  0.5780 

1 

0.0851 

+42    -22 

t 

Cancri 

5.9    -0.31  ' 

+6.7 

+25  47.0 

9     5.1  !+  4  23.91   -0.7812]  0.5750 

-0.0942 

-3l-^4 

Cancri 

5  9    0.24 ; 

6.3 

24  18.5 

13  15.6  +  8  24.9  +0.3351 ;  0.5715 

0.1046 

+63|-  7 

28 

Cancri 

6.1  1     0.19  1 

6.3  1    24  26.8 

16  37  5  1 +11  392     -0.1737   0.5685 

0.1126 

+33    -34 

i'» 

Cancri 

5.7'     017  1 

6.3  '    24  23.2 

17  50.61-11   10.4     -0.2513  '  0.5674 

0.1154 

+28    -38. 

,a 

Cancri 

6.4  1  -0.17  1 

6.3  1    24  23  6 

18  28.31-10  34.1     -0.331Q  0.5669  i    0.1169 

+24    -43 1 

194   B. 

Cancri 

6  3  1  +0.05  ' 

45.7  i  +23  20.7 

14 

9  21.6+  3  47.0    -1.2232    0.5530  1 -0.1488 

-38    ^7! 

f 

Cancri 

5.2 ,  0.06 ! 

5  31    22  24.7 

10  12.7  1+  4  36.4     -0.3672  j  0.5523 

0 1505 

+22    -48 ■ 

79 

Cancri 

6. 1       0.07  I 

5.31    22  21.8 

10  39.0   +  5     1-7    -0.3832  1  0.5519 

0.1513 

+21    -49' 

90  H' 

.  Cancri 

6.1'     0.08  1 

5.0 1    21  39.4 

12     7.1  1+  6  26.8     +0.1397   G.5505 

0.1541 

+5I|-21 , 

57    B. 

Leonis 

6  5  '     0.26  1 

3-7      19  16.7 

15 

2  156  1-  3  53.3     +0.3046   0.5376 

0.1786 

+61  :  -16 

1          1 

r, 

Leon  is 

3.6     +0.39  1 

+2.5  1  +17  12.2 

13     92+6  39.2  ,  +0.4908   0.5283 

-0.1945 

+73    -  9 

42 

Leonis 

6.1  1     0.46  1 

1.6  1    15  25.8 

20  16.7; -10  26.8  1  40.9791  !  0.5226 

0.2036 

+90   +18  ' 

46 

Leonis 

5.8  1     0.51  j 

I.I      14  36.0 

16 

I  27.1    -  5  26.0     1-0.8074  '  0.5187 

0.2095 

^0    +  61 

Jt 

Leonis 

5  5  1     0.59  , 

+0.7      14  40.2 

8  40.7    +  I  34.5  '  -0.8099   0.5136 

0.2169 

-  I    -75 

I 

Leonis 

4.1  i     0.77 

-1.4 1    II     1.5 

17 

4  22.5    -  3  17.9  »> -1.2880  1  0.5021 

0.2324 

-37    -79. 

u 

Virgin  is 

5.4  '  +0.82  ' 

-2.6   +  8  37.9 

12  15.1.  +  4  21.4,  -0.521010.4985 

-0.2368 

+15 1 -72  j 

V 

Virginis 

4.2;     0.85  1 

3  3 1      7     2.0 

16  17.8  1+  8  17.4    +0.2698  1  0.4969 

0.2387 

+58  !  -27  1 

36   B. 

Virgin  is 

6.5  1     0.92 

4.0 1      6     3.6 

18 

2  10.5    -  6     6.3    -1.0387  !  0.4937  i    0.2422 

-14    -841 

c 

Virginis 

5.1;     0.981 

50,+  3  48.7 

11  27.0   +  2  55.1     -0.8226  1 0.4916 1    0.2443 

-  I    -86 

46 

Virginis 

6.1          I.I2i 

7.5-2  53.2 

19 

10     59+  0  57.5     +1.0343,0.48991    0.2446 

+87    +14 

J48 

Virginis 

6.5       +1.13! 

-7.7'-  3  10.9 

II  58.0   +  2  46.6    +0.9041  1  0.4900  1 -0.2443 

+87+6 

'65 

Virginis 

6.0          1.20  1 

8.-2I      4  27.4 

22  54.2  '  -10  34.8    -0.3399 !  0.491 1 !  0.2416 

+24   -62 

66 

Virginis 

5.7         I.2I  1 

8.2  1      4  41.8 

23  35.3    -  9  548    -0.2392 10.4912      0.2414 

+29   -56. 

72 

Virginis 

6.1        1.23 

8.6 1      6     0.5 

tio 

2  532-  6  42.2     40423210.4917      0.2402 

+66    -20  1 

/ 

Virginis 

4.8       1.23 

8.6        547.6 

3  45  5    -  5  513     -0.0244,0.49191    0.2399 

+40    -44 

598   B. 

Virginis 

6.1     +1.30, 

-9.0!-  7  37.1 

16  34.8    4  6  37.1     -1.0370  1  0.4950  i -0.2338 

-16  1  -90 

623   B. 

Virginis 

6.5.      1.34 

9-3  1      8  49.7 

21   45.0    411   38.9     -08944  '  0.4966 1    0.2307 

-  71-90I 

;  95 

Virginis 

5-4       1-34, 

9.3        8  53.2 

23     3  0  ' -II     5.3    -1. 1284    0.4971 1    0.2298 

-24 1-90 

■96 

Virginis 

6.5       1.35 

9  4  ,      9  54  7 

21 

0  17-6    -  9  528     -0.2756  ,  0.4975  1    0.2290 

426     -58 

K 

Virginis 

4.2       1.36 

9-4        9  51-5 

2  25  4    -  7  48.5  '  -0.8210  1  0.4983  1    0.2275 

-  4|-9o 

2 

Librae 

6.3     +1.40 

-9.7    -II   18.4 

8     8.8-2   14.7     -0.5017  ■  0.5005  1  -0.2231 

+13,-73! 

•■ 

—  __ 

~ 

1__ 

-  - -    -—  —  -    — ' '1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 

Thk  Star's 

Washin 
Meani 

At  Comjuhctiom  iw  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Red'ns  from 
1 910.0. 

Apparent 
Declina- 
tion. 

Hoar 
KWn        Angle,     |         y 

x'         y 

N. 

S. 

Aa 

Aa 

rime.           ^ 

8 

- 

0        » 

d     h 

m 

h      m 

1 

0 

0 

4    G. 

Librae 

6.5 

+  1.40 

-9-6 

-II  15-8 

21     8 

49.9 

-  I   34.7 

-0.7010   0.5008    -0.2226 

+  2 

-90 

^ 

Librae 

5-4 

1-47 

9.8 

13  46-6 

22 

0.2 

+11   13.2 

-0.7647  1  0.5068     0.2106 

-  3 

-90 

8 

Librae 

5-4 

1.48 

lO.O 

15  37-6 

22 

42.3 

+11   541 

+1.1408  \  0.5071      0.2099 

+74 

+24 

a» 

Librae 

2.9 

1.48 

lO.O 

15  403 

22 

48.4 

+12     0.0 

+1.1693  1  0.5072     0.2098 

+74 

+27 

V 

Librae 

53 

1.52 

9.8 

15  54.7 

22     7 

3-4 

-  3  59.2 

-0.2588   0.51 14     0.2007 

+22 

-57 

22 

Librae 

6.5 

+1.52 

-  9.8 

-16    8.3 

7 

9-3    -  3  53  5 

-0.0254   0.5116   -0.2005 

+34  1-44  II 

26 

Librae 

6.3 

1-54 

98 

17  26.1 

II 

8.7    -  0     1.2 

+0.6219   0.5137  j    0.1958 

+70 

-  9 

28 

Librae 

6.2 

1.56 

9.8     17  50.1 

14 

23.5 

+  3     7  9 

+0.4352    0.5155     0.1918 

+59 

-19 

II    H. 

Librae 

5-4 

1-59 

9.6     19  22.0 

20 

19.9 

+  8  53.51  +1.0175    0.5189     0.1838 

+71 

+16 

41 

Librae 

5  3 

1.61 

95      19     0.5 

23 

30.2 

+  11  58.1     +0.0441  !  0.5208      0.1793 

+35 

-40 

K 

Libra 

50 

+  1.61 

-  9  4 

-19  23.4 

23     I 

15    -10  33-4     +01955 

0.5217  -0.1770 

+43 

-32 

?, 

Librae 

4-9 

1.63 

91 

19  541 

6 

40.6 

-  5     4.7     -0.2154 

0.5250,  0.1685 

4  20 

-55 

47 

Libra 

5-8 

1.63 

90 

19     7.2 

7 

30.9 

-  4   16.0,  -1. 2201  '  0.5254      0.1672 

-42 

-90 

lo   G. 

Scorpii 

5-9 

1.65 

90 '    20  43.5 

8 

48.1 

-  3     1.2     +0.3410   0.5262      0.1652 

+49 

-24 

w« 

Scorpii 

4-3 

1.65 

8.8      20  25.7 

13 

16.4 

+  I   18.7!  -0.7087  1  0.5289     0.1579 

-  7 

-90 

w» 

Scorpii 

4.6 

+1.66 

-  8.8   -20  37.7 

13 

33-5 

+  I  35.2     -0.532410.5290    -0.1573 

+  3 

-78 

84    B. 

Scorpii 

6.3 

1.66 

8.6      20  52.9 

16 

591 

+  4  54.4,  -0.7818  I0.5311      0.1515 

-12 

-90 

51    G. 

Scorpii 

6.5 

1.67 

8.5      21     5.0 

18 

II. I 

+  6     4.1  1  -0.7401  1  0.5318      0.1494 

-10 

-90 

P 

Ophiuchi 

47 

1.70 

8.2      23  145 

22 

16.2 

+  10     1.4'  +1.0476   0.5343      0.1421 

+67 

+20 

126   B. 

Scorpii 

6.1 

1.72 

7.6      24   17.8 

24     5 

499 

-  6  39.6    +1.1868   0.5387      0.1277 

+66 

+34. 

24 

Ophiuchi 

5-5 

+  1.72 

-  7.2    -23     0.6 

12 

55-8 

+  0  12.2    -1.085910.5426   -0.1136 

-37 

-90 

88   B. 

Ophiuchi 

6.3 

1-74 

6.9      24  57-5 

14 

21.2 

+  I  34.8    +0.896410.5434      0.1107 

+65 

+10 

26 

Ophiuchi 

5-8 

1-74 

6.9      24  51.3 

M 

26.6 

+  I  40.0 1  +0.772410.5435     0.1104 

+65.+  2  II 

137   B. 

Ophiuchi 

6.3 

1-74 

6.4      25     8.8 

19 

58.7 

+  7     i.o    +0.5135    0.5464  ,    0.0987 

+52 

-14 

39 

Ophiuchi 

51 

1-73 

6.2  1    24  11.5 

22 

37-7 

+  9  34.6    -0.7886   0.5477     0.0929 

-19 

-90 

e 

Ophiuchi 

33 

+1.74 

-  6.0   -24  54.7 

25     0 

254 

+11   18.6    -0.1610  '  0.5486   -0.0890 

+14 

-52 

191    B. 

Ophiuchi 

6.3 

1.72 

6.0 1    24     9.8 

I 

50.1 

-II   19.6     -1. 1049   0.5492      0.0858 

-41 

-90 

d 

Ophiuchi  (z/rtr.) 

4-4 

1.72 

6.0     24     57 

2 

245 

-10  46.4  ,  -1.2288 

0.5495    0.0845 

-54 

-90 

136   G. 

Ophiuchi 

6.3 

1-75 

5  7     25  52.0 

2 

37-5 

-10  33.9    +0.6942 

c. 54961    0.0840 

+63    -  3  II 

151    G. 

Ophiuchi 

6.0 

1-75 

5.5     26  12.2 

4 

47-2 

-  8  28.6    +0.8865 

0.5505 '  0.0791 

+64 

+10 

4    G. 

Sagittarii 

6.2 

+1.75 

-  4:7    -26  56.7 

12 

14.4 

-  I   16.9    +1.1706   0.5537    -0.0619 

+63 

+35 

63 

Ophiuchi 

6.1 

1.71 

4.7     24  52.3 

15 

8.0 

+  I  30.7     -1.2646    0.5548      0.0550 

-6 1 

-90 

66   B. 

Sagittarii 

4.7 

1.71 

34 1    27     4.6 

26     I 

16.0 

+  11   17.3     +0.7086   0.5580      0.0303 

+62 

-  2 

67    B. 

Sagittarii 

6.4 

1.68 

36      25  38.4 

I 

34-4 

+11   35.0     -0.8649   0.5581      0.0296 

-30 

-90 

68   G. 

Sagittarii 

6.2 

1.68 

3.0      26  41.4 

5 

29.8    -  8  37.9     +0.1807    05590 1    0.0198 

+26 

-32 

I 

Sagittarii 

2.9 

+  1.66 

-  3  3    -25  28.4 

5 

37-5    -  8  305 1  -11447    05591    -0.0195 

-50 

-90 

69   G. 

Sagittarii 

6.3 

1.69 

3.0      26  48.7 

5 

39.4    -  8  28.71  +0.3113,0.5591      0.0194 

+33 

-25 

86   B. 

Sagittarii 

6.5 

1.68 

3.0      26  38.4 

6 

17 

-8     7.2  1   +0. 1 170  1  0.5592      0.0185 

+22 

-36 

9 

Sagittarii 

3  3 

1.65 

2.1      27     5.1 

13 

16. 1 

-  I     8.3  (  +0.5308    0.5605    -0.0003 

.46 

-12 

a 

Sagittarii 

2.3 

1.62 

1.9      26  24.6 

17 

26.3    +  2  53.0    -0.1800   0.5610   +0.0103 

+  6 

-53 

201    B. 

Sagittarii 

5-9 

-^1.56 

-  I.I    -26     3.5 

27     I 

11.9   +10  21.9,  -0.4024    0.5615+0.0300 

-  4 

-69 

!^ 

Sagittarii 

4.8 

1.55 

1.2      25  24.8 

2 

12.3    +11  20.2  '  -1. 0681    0.5615      0.0326 

-43 

-90 

248    B. 

Sagittarii 

5-7 

1.52 

0.1  '     27    I0.2 

8 

21.3    -644.1     +1.0757,0.5614      0.0482 

+63 

+25 

51 

Sagittarii 

5-8 

1-47 

0.4 

24  55t) 

II 

3.0    -4     8.3     -1. 2117 '0.5612  1    0.0550 

-54 

-90 

A 

Sagittarii 

4-7 

1-47 

-0.3 

25     50 

II 

20.2    -  3  51.7     -1. 0168   0.5612      0.0557 

-37 

-90 

u 

Sagittarii 

4.8 

+  1.42 

+    0.9 

-26  32.3 

19 

34.3    +4     4.6  '  +1.0903    0.5603  1  +0.0762 

+63 

+26 

A 

Sagittarii 

4.9 

1.40 

1.0 

26  26.4 

20 

55-8    +  5  23  2  :  +1.0892    0.5601  !    0.0795 

+64 

+26 

40   B. 

Capricorn  i 

6.2 

1.24 

2.0        25    14.9 

28  II 

42.7    -  4  21.5,  +1.2479   0.5570     0.1148 

+65 

+44 

56    B. 

Capricorn  i 

6.3 

1. 21 

2.2  1      24       6.2 

14 

54.9   -  I   16. 1  1  +0.4073  1  0.5561  1    0.1222 

+48 

-20 

86   B. 

Capricomi 

6.2 

1. 14 

2.5        24       7.2 

20 

34.8    +  4  II. 8     +1.1521    0.5544      0.1349 

+66 

+30 

X 

Capricorn  i 

5-3 

+  1.03 

+    23     -21    33  3 

20     3 

30.2  ; +10  52.8    -0.5805    0.5522    +0.1498 

-  I 

-83 

27 

Capricomi 

6.1 

1. 02 

2.1        20    55.1 

3 

56.8 

+  11   18.4     -1. 1878    0.5521      0.1508 

-42 

-90 

0 

Capricorni 

53 

0.99 

24,     21       1.5 

6 

396 

-10  4.4,  -0.6564 !  0.5512    0.1564 

-  5 

-90 

33 

Capricomi 

5-3 

0.94 

2.7        21    14.0 

10 

28.4 

-  6  23.61  +0.1758    0.5499     0.1642 

+39 

-33 

35 

Capricorni 

6.0 

0.93 

2.9       21    35.1 

II 

51-4 

-  5     3  5     +0.7750,0.5494      0.1668 

+68 

+  I 

128    B. 

Capricorni 

6.5 

+0.90 

+    2.4     -19    32.4 

13 

6  6    -  3  50.8     -1.168510.54891+0.1693 

-38    -90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 

The  Star's 

At  Conjunction  in  R.  A. 

Limiting:  1 
Parallels.  ! 

Name. 

Mag.' 

1 

Red'n 
191 

s 

s  from 
0.0, 

Apparent 
Declina- 
tion. 

0        f 

,,,     ..             1      Hour 
Washington        Angle. 
Mean  Time.  1          7^ 

Y 

x' 

y' 

N.     S.  i 

" 

d     h      m    '       h      m 

1 

0  <          o 

37 

Capricorni 

5.7' 

40.88 

+2.8 

-20  29.1 

29  15  175  1-  I  44-4 

+0.2004    0.5481 

+0.1736 

+42  -32 ' 

e 

Capricorni 

^•7, 

0.86 

2.7 

19  52.1 

16  i8.i    -  0  45.9 

-^•2712  1  0.5478 

0.1755 

+17  -58 

K 

Capricorni 

4.8  1 

0.84 

27 

19   16.6 

18  49.4  i  +  I  40.3 

-0.445010.5470!    0.1802I 

+  9-70 

143    B. 

Capricorni 

6.1  , 

0.84 

3.0 

20      1.9 

19     4.6   +  I  54.9 

+0.3937  1  0.5469 

0.1807 

+53    -21 

154    B. 

Capricorni 

6.1  ; 

0.78 

2.9 

19      2.5 

22  557   +  5  38.2 

+0.0652    0.5456 

0.1877 

+36    -39 

i6i    B. 

Capricorni 

6.4, 

+0.72 

+2.9 

-18   20.1 

30     3  43.7  '  +IO  16.3 

+0.2467  [0.5440 
-0.7084  1  0.5440 

+0.1962 

+47   -29 

29 

Aquarii  {mean) 

6.5 

0.71 

2.6 

17   23.9 

3  51.2  l+io  23.6 

0.1963 

-  3    -90, 

145    G. 

Aquarii 

6.5 

0.58 

3-3 

17  11.9 

14  57.3  |-  2  52.6 

+1.3623  1  0.5406 

0.2142 

+73    +57 

/ 

Aquarii 

6.3 

0,58 

3-3 

17  12.0 

14  57-5  ;  -  2  52.4    +1-3645  1  0.5406 

0.2142 

+73  ,  +58 

56 

Aquarii 

6.1 

0.54 

2.6 

15     2.7 

16  42.3    -  J   II. 2  1  -0.496710.5401!    0.2168 

+11-74 

69 

Aquarii 

5.6 

+0.44 

+2.9 

-14  31.8 

31     0  49.4    +  6  39.9     +0.7761    0.5381  1  +0.2281 

+70 '  -  I 

1     ' 

Aquarii 

4-4  i 

0.42 

2.8 

14     4.0 

I  42.4    +  7  31.2     +0.4989  1  0.5379      0.2293 

+66-16 

74 

Aquarii 

5■^ 

0.39 

2.2 

12     5.7 

3  32.1    +  9  17.3  1  -1.1165I  0.5375 

0.2316 

-25  1  -90 

257    B. 

Aquarii 

6.3' 

0.36 

2.9 

13  33  I 

6  23.8    -II  56.7,  +1.0549    0.5369 

0.2352 

+76  1  +17 

290   B. 

Aquarii 

6.3, 

0.27 

2.4 

II   10.6 

13  29.8   -  5     47  1  +0.3082 

0.5357  1    02432 

+56 1 -26 . 

r 

Aquarii 

4-51 

+0.26 

+1.8 

-  9  34  7 

14     3.6  |-  4  32.0  1  -1. 1966 

0.5356  1+0.2439 

-30   -90! 

r 

Aquarii 

4.6, 

0.24 

^9 

9  404 

15     1.5  1-  3  35  9,  -0.862I 

0.5355  1    0.2449 

-  6    -90 

r 

Aquarii 

52 

0.24 

2.1 

10     6.1 

15  313    -  3     7  2  1  -0.3001 

0.5355      0-2454 

+24  I-60 

336   B. 

Aquarii 

6.3 

0.18 

2.2  i      9  45  6 

20  16.4  1  +  I  28.6  1  +0.5264  '  0.5350  1    0.2500 

+71  ,  -15 

351    B. 

Aquarii 

6.5, 

0.14 

\7 

7  577 

23  21.4  1+  4  27.6    -0.5365    0.5348  1    0.2528 

+13  1-76 

JUNE. 

376   B. 

Aquarii 

6.3 

+0.06 

+  1.6  1-  6  52.8 

1     5  30.6    -no  24.8 

1 
-0.0681    0.5346   +0.2577 

+38I-46 

30 

Piscium 

4-7 

-0.0 1 

1.8  1      6  30.8 

II  51.3    -  7  26.9 

+  1.207 1  '  0.5349  ,    0.2620 

+83  1  +27 

33 

Piscium 

47' 

-0.03 

+  1.8 

-  6  12.6 

13  27.2    -  5  54.1 

+1.3179   0.5350   +0.2629 

+84  ,  +39  ■ 

1  54    B. 

Ceti 

6.3 

O.I5 

I.O 

2  43.0 

22  29.1    +  2  50.1 

+0.1746  1  0.5362      0.2671 

+52    -33  1 

1  ^^ 

Ceti 

5-4  1 

0.20 

0.6 

-  I     0.0 

a     3  397    +  7  50.5 

-0.1690,0.5373      0.2687 

+34  '  -52 

1  33 

Ceti 

6.1 

0.38 

0.5    +  I  58.0 

19  55  5    -  0  25-9 

+1.2350   0.5424     0.2695 

+90    +30 

!  / 

Piscium 

51 

0.42 

+0.3        3     8.4 

23  14.6   +  2  46.4 

+0.9537  1  0.5438     0.2687 

+90+9 

1  fi 

Piscium 

50 

-0.48 

-0.2  1  +  5  40.8 

3     4  51.3    +  8  11.7 

-0.0769   0.5464  ,  +0.2669 

+38    -46 

1  ® 

Piscium 

4-4 

0.56 

0.6  1      8  42.3 

II  41.8    -  9  II. 8 

-1.2700   0.5500     0.2636 

-34    -81 

Venus 

.  .   1 

•  i      9  45-1 

19  43.9    -  I   26.5 

-0.2107  1  0.5122      0.2429 

+32    -52 

Saturn 

.  . 

.  .   '    10     2.5 

21   31.7    +  0  17.5 

-0.0367    0.5517      0.2551 

+41    -42 1 

1 31 

Arietis 

5-7 

0.75 

0.1  1    12     3.5 

4  10     2.5    -II   38.6 

+1.0974  ,  0.5642      0.2431 

490    +24  I 

1  '^ 

Arietis 

5-8 

-0.80 

-0.4  1  +14  55.9 

13  22.8    -  8  25.6 

-0.9366   0.5666   +0.2387 

1 
-  9   -75 1 

a 

Arietis 

5-5. 

0.82 

0.2  1    14  42.7 

16  18.1    -  5  36.7 

-0.0284    0.5687     0.2346 

+41, -381 

'124    B. 

Arietis 

64; 

6.84 

-0.4  !     16      7.0 

XEir 

16  59.8    -  4  56.6 
MOOX. 

-1.2525  1  0.5692    +0.2336 

-35    -74' 

i 

134    B. 

Geminorum 

6.5 

-075 

+6.2 1  +26  51.2 

8  21   45.0    -  4   18.1 

-0.4949    0.5987    -0.0367 

+14  -461 

A 

Geminorum 

51 

0.72 

6.1 1  25  13.6 

9     0  13.3  ,  -   I   56.0 

+  1.0555  '  0.5973      0.0441 

+90 1  +42 

1        V 

Geminorum 

4-3 

0.67 

6.6      27     5.9 

4  57  6    +  2  36.7  1  -1.0886  1  0  5942  i    0.0582 

-26 \  -03 1 

1      t" 

Geminorum 

5-5 

0.63 

6.5 '    26     0.0 

8     8.6+5  400     -0.1724,0.5920      0.0674 

+32  -29 

K 

Geminorum 

3.6 

0.63 

6.2  ,    24  37.0 

8   17.7    +  5  48.8     +1.2282    0.5918      0.0678 

+90  +56. 

W' 

Cancri 

G.o 

-0-55 

+6.6    +25  38.5 

14  43.7    +11   59.3     -0.31 16    0.5868    -0.085S 

f25    -39 

1     4 

Cancri 

6.2 

0-55 

6.5      25  20.4 

15     30,-11  42.1     -0.0304    0.5865,    0.0867 

+41    -23 

1     f" 

Cancri 

5.9 

0.51 

6.6      25  47.0 

18   30.6    -  8  22.7     -0.8013    0.5836      0.0959 

-  4    -64  , 

A 

Cancri 

5-9 

0.46 

6.4      24   18.5 

22   34.6    -    4  28.2     +0.3009    0,5800      0.1064 

+61    -  8, 

1    28 

Cancri 

6.1 

0.42 

6.5      24  26.8 

10     I   51.2    -    1    19.1     -0.2031    0.5771      0.1147 

+31     -35 

1     f' 

Cancri 

5-7 

-0.41 

+6.5     -r24    23.2 

3     2.4-0  10.6     -0.2803    0.5760    -0.1 176 

+27    -40 ' 

l-^ 

("!ancri 

0.4 

0.40 

6.5      24  23.6 

3     39.1      ■^     f)    24.7       -0.3592      0.57541      O.II9I 

+22 , -44 1 

194    B. 

Cancri 

6.3 

0.22 

6.2        23    2(X7 

18        8.9      -    9     37.7       -1.2458      0.5614}      O.I5I4 

-41    -67, 

i^ 

Cancri 

52 

0.21 

6.0.      22    24.7 

iS   58.5    -  8  49.9     -0.4003    0.5605  1    0.1530 

+20    -51  , 

79 

Cancri 

6.1 

0.20 

6.0        22    21.8 

19  24.2        8  25.1     -0.4164    0.5601      0.1538 

+20 1 -51  1 

90  H' 

.  Cancri 

6.1 

-0.19 

+  5.7     ^21     39.4 

20  50.0        7     2.4     +0.0998    0.5587    -0.1568 

+48    -24  1 

[Kph  lOj 


OCCULTATIONS,  1910. 


459 


ELEMI 

DNTS  FO 

^R  THE  PRI 

ID 
UN 

[CTION  OF  OCCULTATIONS. 

] 

E. 

Thb  Stab's 

Wa 
Me 

At  Conjunction  in  R.  A. 

LimitinK 
Parallels. 

Name. 

Mag. 

Red'ns  from 
1910.0. 

Apparent 
Declina- 
tion. 

shin^ton 
an  Time. 

Hour 

V 

x' 

y 

N. 

S. 

Aa 

A5 

s 

" 

0        1 

d 

h       m 

h      m 

0 

0 

57    B. 

Leonis 

6.5 

-0.02 

+  4-8 

+  19   16.7 

11 

10  36.6 

+  6  15.4 

+0.2580 

0.5451 

-0.1814 

+58 

-19 

'/ 

Leon  is 

3.6 

+0.09 

3-8 

17    12.2 

21    142 

-  7  28.1 

+0.4387 

0.5351 

0.1972 

+70 

-12 

42 

Leonis 

6.1 

0.17 

30 

15    25.8 

IS 

4   "7 

-  0  44.0 

+0.9198 

0.5289 

0.2062 

+90 

+  14  1 

46 

Leonis 

5.8 

0.22 

2.6 

14    36.0 

9   15.3 

-f   4    lO.O 

+0.7488 

0.5246 

0.2120 

+90 

■^  3| 

k 

Leonis 

55 

0.30 

2.4 

14    40.2 

16   19.8 

+11     1.4 

-0.8536 

0.5189 

0.2193 

-  4 

-75 

I 

Leonis 

41 

+0.50 

+  0.4 

+  11       1.5 

13 

II  40-3 

+  5  47-5 

-1.3328 

0.5058 

-0.2342 

-42 

-79 

(J 

Virginis 

5-4 

0.56 

-  07 

8  37.9 

19  25.9 

-10  40.2 

-0.5739 

0.5016 

0.2382 

+13 

-75 

V 

Virgin  is 

4-2 

0.59 

1.5 

7     2.0 

23  25.4 

-  6  47  5 

+0.2 10 1 

0.4997 

0.2401 

+54 

-30 

36   B. 

Virginis 

65 

0.68 

2.1 

6     3.6 

14 

9    II.O 

+  2  41.8 

-1.0901 

0.4957 

0.2432 

-18 

-84 

r 

Virginis 

51 

0.76 

32 

+  3  48.8 

18  22.2 

+11  37.9 

-0.8764 

0.4930 

0.2450 

-  4 

-86 

46 

Virginis 

6.1 

+0.95 

-  6.1 

-  2  53  2 

15  16  52.5 

+  9  317 

+0.9737 

0.4900 

-0.2444 

+87 

flO 

48 

Virginis 

6.5 

0.96 

6.3 

3  10.8 

18  44.1 

+11  20.3 

+0.8445 

0.4899 

0.2441 

+87 

+  2 

65 

Virginis 

6.0 

1.06 

6.9 

4  27.3 

16 

5  38.2 

-  2     3.3 

-0.3926 

0.4905 

0.2412 

+22 

-65 

66 

Virginis 

5-7 

1.07 

7.0 

4  417 

6  19.3 

-  I   23.3 

-0.2920 

0.4906 

0.2409 

+26 

-59 

72 

Virginis 

6.1 

1. 10 

7-4 

6     0.5 

9  367 

+  I  48.9 

+0.3691 

0.491 1 

0.2396 

+63 

-23 

/ 

Virginis 

4.8 

+  I.10 

-  7-4 

-  5  47-6 

10  29.0 

+  2  397 

-0.0768 

0.4912 

-0.2393 

+37 

-47 

m 

Virginis 

54 

1. 14 

8.2 

8  15. 1 

15  51-2 

+  7  53-2 

+1  3657 

0.4922 

0.2370 

+82 

+46 

598    B. 

Virginis 

6.1 

1. 21 

8.1 

7  37- 1 

23  17.4 

-  8  52.8 

-1.0830 

0.4941 

0.2330 

-20 

-90 

623   B. 

Virginis 

6.5 

1.26 

8.4 

8  497 

17 

4  27  4 

-  3  51-2 

-0.9388 

0-4956 

0.2298 

-10 

-90 

95 

Virginis 

5-4 

1.27 

8.4 

8  53-2 

5  45-4 

-  2  35  4 

-1.1719 

0.4961 

0.2290 

-27 

-90 

96 

Virginis 

6-5 

+1.29 

-  8.7 

-  9  547 

7     0.0 

-  I  22.8 

-0.3205 

0.4966 

-0.2281 

+23 

-61 

K 

Virginis 

4-2 

I.3I 

8.7 

9  51  5 

9     77 

+  0  41.4 

-0.8638 

0.4973 

0.2267 

-  6 

-90 

2 

Librae 

6.3 

1.36 

91 

II   18.4 

14  51. 1 

+  6  15.2 

• -0.5426 

0.4995 

0.2222 

+  11 

-76 

4   G. 

Librae 

6.5 

136 

9-1 

II   15.8 

15  32.2 

+  6  55  2 

-0.7412 

0.4997 

0.2217 

0 

-90 

/' 

Librae 

5-4 

1.48 

9.6 

13  466 

18 

4  424 

-  4  170 

-0.7984 

0.5058 

0.2097 

-  5 

-90 

8 

Librae 

5.4 

+1.50 

-lO.O 

-15  37.6 

5  24.5 

-  3  36.1 

+1.1037 

0.5062 

-0.2089 

+74 

+21 

a' 

Librae 

2.9 

1.50 

10.0 

15  40.3 

5  30.6 

-  3  30  2 

+1.1323 

0.5062 

0.2088 

+74 

4  24 

I' 

Librae 

53 

1-57 

9.8 

15  547 

13  45-5 

+  4  3t^-4 

-0.2886 

0.5107 

0.1999 

+21 

-59 

22 

Librae 

6.5 

1-57 

9.9 

16     8.3 

13  51  4 

+  4  36.1 

-0.0556 

0.5107 

0.1997 

+33 

-45 

26 

Librae     . 

6.3 

1.62 

lO.O 

17  26.1 

17  50.6 

+  8  28.2 

+0.5928 

0.5130 

0.1950 

+68 

-10 

28 

Librae 

6.2 

+  1.65 

-lO.O 

-17  50  I 

21     52 

+  11   37.1 

+0.4084 

0.5149 

-0.1910 

+57 

-21 

II    H. 

Librae 

5-4 

1.71 

lO.O 

19  22.0 

10 

3     II 

-  6  377 

+0.9931 

0.5185 

0.1831 

+71 

+14 

41 

Librae 

53 

1-74 

9.8 

19     0.5 

6    H.2 

-  3  33  4 

+0.0238 

0.5205 

0.1785 

+34 

-41 

K 

Librae 

5.0 !     1.75 

9.8 

19  23.4 

7  42.3 

-    2     5.0 

+0.1759 

0.5214 

0.1764 

+42 

-33 

?, 

Libra 

49 

i.8o 

9.6 

19  54  I 

13  20.6 

+  3  22.9 

-0.2306 

0.5251 

0.1679 

+20 

-56 

47 

Librae 

5.8 

+1.80 

-  9.4 

-19     7.2 

14  10.8 

+  4   II-5 

-1.2324 

0.5256 

-0.1665 

-44 

-901 

10  G. 

Scorpii 

5-9 

1.82 

9.6 

20  43.5 

15  27.8 

+  5  26.1 

+0.3261 

0.5264 

0.1645 

+48 

-25 

w' 

Scorpii 

4-3 

1.85 

9-3 

20  25.7 

19  55-3 

+  9  45-2 

-0.7181 

0.5294 

0.1573 

-  8 

-90 

(J* 

Scorpii 

4.6       1.86 

9  3 

20  37.7 

20  12.4 

4 10     1.7 

-0.5421 

0.5296 

0.1568 

+  2 

-79 

84    B. 

Scorpii 

6.3       1.89 

9-1 

20  52.9 

23  37-3 

-10  39.8 

-0.7885 

0.5318 

0.1510 

-12 

90 

51    G. 

Scorpii 

6.5     +1.90 

-  9.0 

-21      5.0 

20 

0  49.0 

-   9  30.5 

-0.7460 

0.5326 

-0.1488 

-10 

-90 

P 

Ophiuchi 

4-7       1-95 

9.0 

23  14  5 

4  53.1 

-    5  34  2 

+-1.0400 

0.5351 

0.1416 

+67 

+20  • 

126    B. 

Scorpii 

6.1       2.02 

8.5 

24   17.8 

12    24.6 

+  I  425 

+1.1840 

05399 

0.1274 

+66 

+34 

24 

Ophiuchi 

5  5  '     2.05 

7-8 

23     0.6 

19    28.2 

+  8  32.1 

-1.0769 

"■5443 

0.1132 

-3^) 

-90 

88    B. 

Ophiuchi 

6.3       2.08 

7-8 

24  57-5 

20    53.0 

^  9  540 

+0.9004 

0.5452 

0.1 103 

+65 

+  10 

26 

Ophiuchi 

5.8  1  +2.08 

-  78. 

-24  51  3 

20    58.4 

+  9  59-2 

+0.7768 

0.5452 

-0.1 1 00 

+65 

+  2  1 

1137    H. 

Ophiuchi 

6.3       2.12 

7.2 

25     8.8 

21 

2    28.3 

8  41.9 

+0.5228 

0.5483  1    0.0983 

+53 

-13  1 

'  39 

Ophiuchi 

5i|     2. II 

6.9 

24   II-5 

5     6.2 

-  ^>     9-5 

-0.7731  1  0.5498  '    0.0925 

-18 

-90, 

I     tf 

Ophiuchi 

3  3]     2.14 

6.7      24  54-7 

6  531 

4  26.2 

-0.1461  1  0.5508      0.0886 

+15 

-51' 

\igi    B. 

Ophiuchi 

6.3       2.13 

6.5 1    24     9.S 

8   17.2 

-  3     4.9     -1.0857 1 0.5515      0.0854 

-40 

-90 

d 

Ophiuchi(7-*//'.) 

4-4'  +2.13 

-  6.5    -24     5-7 

8  51-3 

2  32.0 

-1.2086    0.5518      0.0841 

-51 

-90' 

I136    G. 

Ophiuchi 

6.3       2.16 

6.5 

25  52.0 

9     42 

-  2   19.6 

+0.7078    0.5519      0.0836 

+64 

-  2 

151    G. 

Ophiuchi 

6.0       2.18 

6.3 

26  12.2 

II   12.9 

-  <^  15-4 

+0.901 1    0.5531      0.0787 

+64 

+  11 

4    C,. 

Saj<ittarii 

6.2       2.22 

5-4 

26  56.7 

18  364 

-f   6  52.7     +1. 1898  1  0.5566  1    0.0614 

+63 

+38 

63 

Ophiuchi 

6.1  '     2.19 

51 

24  52  3 

21   28.4 

+   9  38.6'  -  1.2342.  0.5578,    0.0545 

-57 

-90 

i  66    B. 

1 

Sagittarii 

4.7     +2.26 

-    3  8, '-27     4.6 

22 

7  30  8 

-    4  40.5     -»-o.73()4  1  0.5614  1  -0.0297 

+63 

0 

[Kp.h   lol 
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' 

ELEMENTS  FOR  THE 

PREDICTION  OF  OCCULTATIONS.                   | 

JUNE. 

The  Star's 

Wa 
Me 

d 

shin^ton 

At  Conjunction  in  R-  A. 

Limiting  | 
Parallels 

N.  ,  S. 

Name. 

Mag. 

Red'n 
191 

s  from 
0.0. 

Apparent 
Declina- 
tion. 

Hour      i 
Angle.     1         V        I       r'      \       v' 

ikh 

an  Time.  1         jr        1         -          \      —     •   >       y 

'                     '                    1 

s 

f 

0 

. 

1                     ' 
h      m          h      m    : 

0             e   j 

67    B. 

Sagittarii 

6.4 

+2.23 

-3.8 

-25 

38.4 

22 

7  49.0  !  -  4  22.9  1  -0.8277  '  0.5615    -0.0289 

-28  1-90 

68    G. 

Sagittarii 

6.2 

2.26 

3.2 

26 

41.4 

II  42.0  i-  0  38.3 

40.2169  1  0.5625  1    0.0191 

+28     -30  1 

7. 

Sagittarii 

2.9 

2.23 

33 

25 

28.4 

II  497  i-  0  309 

-1. 1032 

0.5625  1   O.OI8S 

-47  '  -90 

69   G. 

Sagittarii 

6.3 

2.26 

3-2 

26 

48.8 

II  51.6    -  0  29.0 

40.3470 

0.5625    0.0187 

+35  ! -23 1 

86    B. 

Sagittarii 

6.5 

2.25 

3.2 

26 

38.4 

12  13.7--  0     7.7 

+0.1539 

0.5626  1  -0.0178 

+24  1  -34 

0 

Sagittarii 

3-3 

+2.27 

-2.2 

-27 

51 

19  23.7  1  +  6  46.8 

+0.571 1 

0.5642  1  +0.0006 

+49  ,  -10  1 

G 

Sagittarii 

2-3 

2.25 

1.6 

26 

24.6 

23  31-3    +10  45.5 

-0.1329 

0.56481     O.OII2 

+  8-50; 

201    B. 

Sagittarii 

5-9 

2.23 

0.6 

26 

3-5 

23 

7  I2.I  '  -  5  50.5 

-0.3482 

0.5655;    0.03 1 1 

-  I  ,  -65  I 

^ 

Sagittarii 

4.8 

2.22 

-0.5 

25 

24.8 

8  11.81-  4  53.1 

-1.0107 

0.5655 

0.0336 

-39   -^1 

248   B. 

Sagittarii 

5.7 

2.24 

+0.5 

27 

10.2 

14  17.0  1  4  0  58.9 

+1.1304 

0.5655 

0.0494 

+63    +31 

51 

Sagittarii 

5.8 

+2.18 

+0.7 

-24 

550 

16  5711+  3  33-2 

-1.1469 

0.5653 

40.0562 

-48,-90! 

// 

Sagittarii 

4-7 

2.19 

0.7 

25 

5.0 

17  14.1    +  3  49-5 

-0.9523 

0.5652 

0.0569 

-33    -90. 

Li 

Sagittarii 

4.8 

2.19 

2.1 

26 

32.3 

24 

I  23.4  1  411  41.1 

41.1546 

C.5642 

0.0776. 

+63    +33! 

A 

Sagittarii 

4-9 

2.17 

2.2 

26 

26.3 

2  44.0  1  -II     1.2 

+11547 

0.5640  1    0.0809 

+64    +33  1 

56   B. 

Capricomi 

6.3 

2.04 

4-5 

24 

6.1 

20  34.0  1  4  6  10.4 

+0.4897 

0.55941    0.1237 

+53    -15' 

86   B. 

Capricorn  i 

6.2 

+  1.98 

+5.0 

-24 

7.2 

25 

2   11.6 

411    36.0 

4-1.2381 

0.5574   +0.1363 

+66    +41 1 

X 

Capricomi 

5-3 

1.87 

.    52 

21 

333 

9     4-6 

-  5   45  5 

-0.4871 

0.5548 

0.1512 

+  4    -74, 

27 

Capricomi 

6.1 

1.87 

5-2 

20 

55.0 

9  31.1 

-  5    19.9 

-1.0936 

0.5546 

0.1522 

-34    -90 1 

0 

Capricomi 

53 

1.84 

56 

21 

1-4 

12  13.2 

-  2  43-5 

-0.5608 

0.5536 

0.1578 

0    -80 

33 

Capricomi 

5-3 

I.81 

6.0 

21 

14.0 

16     1.2 

+  0  56.5 

40.2741 

0.5520 

0.1654 

+45    -27' 

35 

Capricomi 

6.0 

+  1.80 

+6.3 

-21 

35.1 

17  23.9 

4  2  16.4 

+0.8744 

0.5514 

40.1682 

468    +  7I 

128   B. 

Capricomi 

6.5 

1.76 

5-9 

19 

32.3 

18  38.9 

+  3  28.8 

-1.0686 

0.5509 

0.1706 

-29-90 

37 

Capricomi 

5-7 

1-75 

^4 

20 

29.0 

20  49.5 

+  5  34-9 

+0.3023 

0.5500 

0.1748 

+47  ,  -26 1 

E 

Capricomi 

4-7 

1-73 

6.3 

19 

52.1 

21   50.0 

+  6  33  3 

-0.1689 

0.5496 

0.1767 

+23-521 

K 

Capricomi 

4.8 

1.71 

6.5 

19 

16.5 

M 

0  21.0 

4  8  59.2 

-0.3411 

0.5485 

0.1813 

+14    -63 1 

143    B. 

Capricomi 

6.1 

+1.71 

+6.7 

-20 

1.8 

0  36.2 

+  9  139 

40.4985    0.5484 

40.1819 

+60   -15  1 

154   B. 

Capricomi 

6.1 

1.66 

6.8 

19 

24 

4  27.2 

-II     3.0 

40.1725  1  0.5468 

0.1888 

+42    -33, 

1161    B. 

Capricomi 

6.4 

1.60 

71 

18 

20.0 

9  15  4 

-  6  24.6 

40.3576  1  0.5448 

0.1970 

+53.-23I 

29 

Aqua  rii  (///<■<!«) 

6.5 

1.58 

6.9 

17 

23.8 

9  22.9 

-  6  17.3 

-0.5995  1  0.5447 

0.1972 

+  31-831 

!56 

Aquarii 

6.1 

1.42 

7-3 

15 

2.6 

22  16.5 

+  6  10.5 

-0.3802  1  0.5396 

0.2171 

+17  i  -65  1 

|69 

Aquarii 

56 

-.33 

+7.9 

-14 

317 

27 

6  26.8 

-  9  55  4     +0.9026    0.5367 

40.2280 

+75 1+  7! 

1     ^ 

Aquarii 

44 

1. 31 

7-8 

14 

3-9 

7  20.3 

-  9     37 

40.6246    0.5364 

0.2291 

+73    -  9, 

74 

Aquarii 

58 

1.27 

7-3 

12 

56 

9  10.9 

-  7  16.7 

-0.9985    0.5358 

0.2313 

-16  !  -  90 ! 

I257    B. 

Aquarii 

6.3 

1.25 

8.0 

13 

330 

12     4.2 

-  4  29.0 

41.186210.5349 

0.2347 

+76  I  +27  j 

I290   B. 

Aquarii 

6.3 

1.16 

77 

II 

10.5 

19  15.0 

4  2  27.9 

+0.4383    0.5330 

0.2423 

+64! -20' 

V" 

Aquarii 

4.5 

.1.15 

47.2 

-  9 

34.6 

19  49.2 

4  3     i.o     -1.0766 

0.5329 

+0.2429 

-20I-90I 

r 

Aquarii 

4.6 

1.13 

7-3 

9  40  3 1 

20  47.8 

+  3  577 

-0.7396 

0.5327 

0.2439 

+  1,-90: 

V^3 

Aquarii 

5-2 

1. 12 

7-5 

10 

6.1 

21   18.0 

4  4  26.9 

-0.1735 

0.5326 

0.2443 

+31    -52  1 

!336   B. 

Aquarii 

6.3 

1.07 

7.7 

9 

45-5 

28 

2     6.9 

+  9     6.5 

+0.6606 

0.5316 

0.2486 

+79 1-  8, 

|35i    B. 

Aquarii 

6.5 

1.02 

7-3       7 

57.6 

5  148 

-II  51.5 

-0.4102 

0.5311 

0.2512 

+20  I -66' 

1376   B. 

Aquarii 

6-3 

+0.94 

+7  3;-  6 

52.7 

II  30.2 

-  5  48.1 

+0.0632 

0.5303  1  +0.^558 

+45 1-39' 

30 

Piscium 

4-7 

0.86 

75'      6 

30.7 

17  57  9 

4  0  27.2 

41.3516 

0.5299     0.2596 

+83  ,  +43 

1  54   B. 

Ceti 

6.3 

0.71 

6.7  1      2 

42.9 

29 

4  49-3 

4IO    57.8 

40.3087 

0.5302  '    0.2640 

+60  1  -26 

14 

Ceti 

5-4 

0.65 

6.3-0 

599 

10     7.3 

-  7  54-3 

-0.0396 

0.53081    0.2653 

+40  1  -45 

33 

Ceti 

6.1 

0.45 

6.0'+  I 

1 

58.1 

30 

2  487 

4  8  14.8 

+1-3777 '0.5346,    0.2653 

+90    +48 

/ 

Piscium 

51 

+0.40 

+57;+  3 

8.5 

6  135 

411   32.8 

41.0912  10.5358+0.2643 

+90    +i8J 

/' 

Piscium 

50 

0.34 

50       5 

40.9 

12     0.0 

-  6  52.0 

+0.0435 1 0.5381 ;  0.2623 

+45  !  -39 ' 

0 

Piscium 

4-4 

+0.25 

4.3  1      8 

42.4 

19     2.8 

-  0     3.2 

-I. I7I2  0.5413    02589 

-25 ! -81 1 

1                                                                                            JULY.                                                                                              1 

r 

t 

Saturn 

.    .    +10 

497 

1 

9  37  2  1  -  9  58.4     40.3908    0.5466  1  40.2466 

+65    -19, 

1  3' 

Arietis 

5-7 

0.00 

44.0      12 

35 

18     49  1-   I  48.3,  41.2112    0.5551      0.2383 

+90    433 

1     0 

Arietis 

5-8 

-0.05 

33;    14 

559 

21  31.4 

4  I  30.8     -0.856010.5575'    0.2340 

-  4    -75 

1     a 

Arietis 

55 

0.08 

34      14 

42.8 

2 

0  32.1 

4  4  25.1  !  40.0625  1  0.5597  1    0.2299 

+46   -33 

124   B. 

Arietis 

6.4 

0.09 

3.0  1    16 

7.0 

I   15.0 

45     6.41  -1. 1801    0.5602  1    0.2289 

-28  ■  -74 

145    B. 

Arietis 

6.5 

-0.13 

+3-4    +15 

305 

6  10.8 

+  9  51-5     40.5412  1  0.5638    40.2216 

1                  1 

+77    -  8 

[Eph  loj 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JULY. 

The  Star's 

At  CONJUNCTIOK  IN   R.  A. 

Limiting  i 
Parallels. ; 

Name. 

Mag. 

Red'ns  from 
1910.0. 

Apparent 
Declina- 

WashiMton i     Angle, 
Mean  Time.           p^ 

Y            X' 

y 

N.  '   S.  j 

1 

Ska 

A5 

tion. 

s 

n 

0        » 

d     h      m           h      m    1 

0 

M 

53 

Arietis 

6.0 

^•15 

+  2.9 

+  17   320 

2     7   19.6    +10  57.81  -1.2330    0.5647 

+0.2198 

-34 

-72. 

175    B. 

Arietis 

6.4 

0.23 

3.0 

18   26.6 

15   33  0    -   5      6.9  i  -0.3891  ;  0.5709 

02058 

+21 

-55, 

26   B. 

Tauri 

6.4 

0.25 

32 

17  3^-3 

18   29.5    -  2    17.I  1   +I.III4    0.5732 

0.2003 

+90 

+30  1 

13 

Tauri 

5-6 

0.29 

30 

19  24.8 

21    49.6    +   0   55.5  1   -0  1042    0.5758 

0.1938 

+37 

-38 

14 

Tauri 

6.2 

0.29 

3.0.       19     22.9 

22   25.4    +    I    29.9      +0.0424    0.5762 

0.1926 

+45 

-30 

22   H. 

'  Tauri 

6.1 

-0.30 

+2.8     ■J-20    38.7 

22    41.3    +    I    45.2  1    -1. 1691     0.5764 

+0.1921 

-30 

-69: 

.V 

Tauri 

4.6 

0.36 

2.8       21    50.2 

3    6  49.8    +  9  3491  -0.8649,0.5825 

0.1746 

-  6 

-68  • 

39 

Tauri 

6.1 

0.36 

2.8        21    46.0 

7     51+9  49-7 

-0.7506  1  0.5827 

0.1740 

0 

-68  1 

192    B. 

Tauri 

6.1 

0.39 

2.9        22    II.O 

10     4.5   -II   17.9 

-0.6559    0.5849 

0.1671 

+  6 

-66. 

51 

Tauri 

5-6 

0.40 

.      3-2 

21  21.6 

12  16.3   -  9  11.4 

+0.5268  ,  0.5864 

0.16 19 

+77 

-  2; 

53 

Tauri 

53 

-0.40 

+3.3 

+20  55.6 

12  41.6    -  8  47.0  j  +1.0290  :  0.5867 

+0.1609 

+90 

+28  1 

56 

Tauri 

5-2 

0.40 

32        21    33.5 1 

i»  45.2  ,  -  8  43.6  j  +0.4082  ,  0.5867 

0.1607 

+68 

-8i 

K 

Tauri 

41 

0.42 

3.2 

22     5-4 

15   0.3-6  33.8 

+0.2327 : 0.5883 

0.1552 

+56 

-16 

67 

Tauri 

5-4 

0.42 

3-2 

21  59.7 

15     1.6   -  6  32.5 

+0.3295  1  0.5883 

0.1551 

+62 

-II 

V 

Tauri 

42 

0.42 

31 

22  36.7 

15  21.9   -  6  13.1^  -0.2323  1  0.5885 

0.1543 

+30 

-40 

72 

Tauri 

5.4 

-0.43 

+3.1 

+22  47.7 

15  451    -  5  508     -0  3567  j  0.5888 

+0.1533 

+23 

1 
-47; 

247   B. 

Tauri 

5-8 

0.42 

3-4 

21  25.2 

16     3.1    -  5  33.6    +1.06 1 8    0.5890 

0.1526 

+90 

+321 

284   B. 

Tauri 

6^ 

0.45 

32 

23     95 

ig  19.7   -  2  24.8    -0.1876  0.5911 

0.1442 

+32 

-37 

1     r 

Tauri 

4-5 

0.47 

34  1    22  47.2 1 

21  34.2   -  0  15.7  1  +0.5012   0.5925 

0.1383 

+76  ,  -  I  : 

95 

Tauri 

6.2 

0.47 

3.2 

23  55-2 

21  55.9  +0     5.1  1  -0.5816  ;  0.5928 

0.1374 

+10   -59! 

300   B. 

Tauri 

6.2 

-0.48 

+3-3 

+23  27.9 

22  53.8   +  I     0.7 

+0.0045   0.59331 +0.1348 

+43    -26! 

315    B. 

Tauri 

6.3 

0.50 

3-3 

24  27.0 

4    2  56.2  1  +  4  53.2 

-0.4577  , 0.5956 

0.1238 

+17 

-50' 

99 

Tauri 

6.0 

0.50 

3.5 

23  486 

3  32.3   +  5  27.9 

+0.2564   0.5959 

0.1221 

+58 

-121 

Jli 

Tauri 

5.6 

0.51 

3-3 

24  54-8 

3  39-2  1  +  5  34-5 

-0.8325  0.5960 

1 

+o.iai8 

-  6 

-65' 

NEW 

MOON. 

j 

€ 

Cancri 

5-2 

-0.27 

+5-7 

+22  24.7 

8    4  38.1  j+  2  37.8 

-0.5052 

0.5656 

-0.1556 

+14 

-57! 

79 

Cancri 

6.1 

0.27 

5-7 

22  21.8 

5     3-4+3     2.1 

-0.5216  0.5652 

0.1565 

+14 

-58 

90   H' 

.  Cancri 

6.1 

0.26 

5.6 

21  39.4 

6  27.9   +  4  23.6 

-0.0103 , 0.5639 

0.1594 

+42 

-30; 

57   B. 

Leon  is 

6.5 

0.15 

5.0 

19  16.7 

20     1.9   -  6  31.2 

+0.1285 

0.5508 

01844 

+50 

-25 

V 

Leonis 

3.6 

-0.07 

+4-3 

+17  12.2 

9    6  28.7    +  3  34.4     +0.2945 

0.5410 

-0.2005 

+60   -19 

42 

Leon  is 

6.1 

-O.OI 

3-8 

15  25.8 

13  18.8    +10  II.O     +0.7634    0.5348 

0.2095 

+90+4 

46 

Leonis 

5.8 

+003 

3-4 

14  36.0 

18   16.9   -  9     0.5     +0.5878    0.5305 

0.2153 

+81  ,  -  6 

>t 

Leonis 

5.5 

0.09 

3-2 

14  40.3 

10     I    13.7    -  2  16.8 

-1.0094  1  0.5247 

0.2226 

-14  1  -75 

u 

Virginis 

5.4 

0.31 

+0.6 

8  38.0 

11     3  50.9   -  0  27.4 

-0.7560   0.5064 

0.241 1 

+  3 

-78 

V 

Virgin  is 

4.2 

+034 

-0.1 

+  7     2.0 

7  46.4    +  3  21.4 

+0.0195   0.5043 

-0.2427 

+43 

-40 

b 

Virginis 

5.2 

0.40 

1.2 

4     9.4 

15  19.5  1+^0  416 

+1.2936 1  0.5007 

0.2451 

+90 

+36 

36   B. 

Virginis 

6.5 

0.42 

0.6 

6     3.7 

17  22.8    -11    18.6 

-1.2769 ;  0.4999 

0.2456 

-34 

-84 

c 

Virginis 

51 

0.50 

1-7 

+  3  48.8 

12  '  2  26.1  '-  2  30.4 

-1.0689  0.4965 

0.2470 

-16 ;  -86 

y 

Virginis  {nuan) 

2.9 

0.58 

3.6 

-  0  57.4 

14  11.4   +  8  55.5 

+1.2332  i  0.4935 

0.2471 

+89 1  +30 

k 

Virginis 

5-7 

+0.68 

-4-7 

-  3  19.7 

18     0     9.2    -  5  23.0 

+1.3805 1 0.4921 

-0.2456 

+87 

+48' 

^2 

Virginis 

6.1 

0.69 

4-5 

2  53.2 

0  40.7    -  4  52.4 

+0.7666  0.4921 

0.2455 

+87 

-  2 

48 

Virginis 

6.5 

0.71 

47 

3  10.8 

2  312  |-  3     4.9 

+0.6382 1 0.4920 

0.2450 

+83 

-  9 

65 

Virginis 

6.0 

0.82 

5-4 

4  27.3 

13  199   +  7  26.2 

-0.5913  0.4919 

0.2416 

+11 

-80 

66 

Virginis 

5-7 

0.83 

5-5 

4  417 

14     0.6   +  8     5.8  1  -0.4909   0.4920 

0.2413 

+16 

-72 

72 

Virginis 

6.1 

+0.85 

-6.0 

-  6     0.5 

17  16.7   +11   16.6    +0.1684   0.4922 

-0.2400 

+51  1  -34  1 

/ 

Virginis 

4.8 

0.86 

6.0 

5  47-6 

18     8.6   -II  52.9    -0.2754   04923 

0.2396 

+27  i  -58  i 

/;/ 

Virginis 

5-4 

0.90 

6.9 

8  15.1 

23  28.9   -  6  41.3  i  +1. 1639   0.4930 

0.2370 

+82    +24 

598   B. 

Virginis 

6.1 

0.98 

6.8 

7  37.1 

14    6  52.8    +  0  30.3 

-1.2729 1 0.4944 

0.2327 

-36   -90 

623   B. 

Virginis 

6.5 

1.04 

7.2 

8  49.6 

12     1.6  :  +  5  30.7 

-1.1264I  0.4957 

0.2293 

-24    -90 

95 

Virginis 

5-4 

+1.05 

-7-2 

-  8  53-2 

13  19.4  1  +  6  46.3  1  -1.3582  ,  0.4961 

-0.2284 

-49   -90 

96 

Virginis 

6.5 

1.07 

7.6 

9  54-6 

14  33-7  i  +  7  58.6 

-0.5084  0.4965 

0.2276 

+13    -74 

K 

Virginis 

4-2 

1.09 

7.5 

9  51  4 

16  41. 1  '  +10     2.4 

-1.0489  0.4971 

0.2260 

-18    -90 

2 

Librae 

6.3 

1.15 

8.1 

II   18.3 

22  23.6   -  8  24.6 

-0.7247 , 0.4990 

0.2214 

+  I    -90 

4   G. 

Librae 

6.5 

I.I6 

8.1 

II   15.8 

23     4.6    -  7  44.8 

-0.9223 

0.4993 

0.2209 

-II    -90 

1 _ 

Libra 

5-4 

+I.3I 

-8.8 

-13  46.6 

16  12  13.8,+  5     2.1 

-0.9684 

0.5049 

-0.2085 

-16   -90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                  1 

JULY. 



Thk  Star's 

At  Conjunctiok  in  R.  A. 

Limiting  1 
Parallels. 

Name. 

Mag. 

Red'ns  from 
i9io.a 

^D^/c 

arent 
Itna- 

,,,     .  .             1      Hour 
WaehinKton  ,     Angle, 

1 

/' 

1 
N.      S. 

Aa 

A2 

iU 

Mean  Time. 

// 

s 

i 
"     1        ^ 

. 

d     h     m 

h      m 

o              e 

8 

Libra 

54 

-H.32 

-  9-4   -15 

37-6 

16  12  56.0  [+  5  431 

+0-9313 !  0.5052 

-0.2078 

^74    +  9 

«" 

Libra 

2.9 

1.32 

9.5      15 

403 

13     2.0    +  5  48.9 

+0.9599',  0.5053 

0.2077 

+74    +11. 

V 

Librae 

5-3 

1.41 

9-3 

15 

547 

21    16.8  1  -10  10.6 

-0.4502 1 0.5095 

0.1985 

+  12     -70 1 

22 

Librae 

6.5 

1.42 

94 

16 

8.3 

21    22.7  1  -10      49 

-0.2174 1 0.5096 

0.1984 

+24    -55 

26 

Librae 

6.3 

1-47 

97 

17 

26.1 

16     I  21.9    -  6  12.8 

+0.4344  0.5118 

0.1936 

+59-19. 

28 

Librae 

6.2 

+1.51 

-  9.8 

-17 

50.1 

4  36.7  ,  -  3     3-7 

+0.2540  0.5136 

-0.1895 

+48    -28' 

II   H. 

Librae 

5-4 

1-59 

lO.O 

19 

22.0 

10  32.8   +  2  41.6 

+0.8451 '  0.5172 

0.1815 

+71+5 

41 

Librae 

5-3 

1.63 

9.8 

19 

0.5 

13  42.9 1+  5  46.0 

-0.1192 1 0.5191 

0.1771 

+26    -49 

K 

Librae 

50 

1.64 

9.8 

19 

23.4 

15  14.1U  7  14.4 

+0.0345 1 0.5200 

0.1748 

+34  '  -40 

A 

Librae 

4-9 

1. 71 

9.6 

19 

541 

20  52.7  1 -II  17.4- 

1 

-0.3640 1 0.5237 

0.1663 

+13    -64 

lo   G. 

Scorpii 

59 

+1.74 

-9.8 

-20 

435 

23     0.0   -  9  14.0 

+0.1948  jo.  5250 

-0.1629 

+41  1  -32 

w» 

Scorpii 

4-3 

1.79 

9-4 

20 

257 

IT     3  27.6 

-  4  54-8 

-0.8422  1  0.5280 

0.1557 

-15  I  -90 

w« 

Scorpii 

4.6 

1.80 

9.5 

20 

37-7 

3  44  6 

-  4  38.4 

-0.6660 1 0.5282 

0.1552 

-  5l-90| 

84    B. 

Scorpii 

6.3 

1.84 

9.3 

20 

52.9 

7     9.6 

-   I   19.8 

-0.9073 1 0.5305 

0.1494 

-20   -90 

51    G. 

Scorpii 

6.5 

1.86 

9-3 

21 

5.0 

8  21.4  1  -  0  10.3 

-0.8632  \  0.5313 

0.1473 

-17! -90, 

P 

Ophiuchi 

4-7 

+1.92 

-  9.6 

-23 

14.6 

12  25.5 

+  3  45  9 

+0.9262  j  0.5339 

-0.1400 

+67 

+11 1 

126   B. 

Scorpii 

6.1 

2.02 

9.2 

24 

17.8 

19  56.9 

+11     2.6 

+1.0806 1 0.5389 

0.1258 

+66 

+24- 

24 

Ophiuchi 

5-5 

2.08 

8.3 

23 

0.6 

18     3     0.1 

-  6     8.3 

-1. 1658 

0.5436 

0.1116 

-44 

-90 

88    B 

Ophiuchi 

6.3 

2.13 

8.6 

24 

57.5 

4  249 

-  4  46.4 

+0.8100 

0.5445 

0.1087 

+65 

+  4 

26 

Ophiuchi 

5-8 

2.13 

8.6 

24 

513 

4  30.2 

-  4  41.3 

■^o.6868 

0.5445 

0.1085 

+64 

-4| 

137   B. 

Ophiuchi 

6.3 

+2.20 

-  8.0 

-25 

8.8 

9  59  6 

+  0  37.0 

+0.4415 

0.5479 

-0.0968 

+48    -18' 

39 

Ophiuchi 

51 

2.20 

7-5 

24 

"5 

12  37.1 

+  3     9-1 

-0.8474 

0.5495 

0.0910 

-23    -90  j 

6 

Ophiuchi 

33 

2.24 

7-5 

24 

54.8 

14  23.9 

+  4  52.3 

-0.2190 

0.5505 

0.0870 

+11    -56 

191    B. 

Ophiuchi 

6.3 

2.24 

7.2 

24 

9.8 

15  47-7 

+  6  13.2 

-1.1541 

0.5514 

0.0S38 

-45    -90 

d 

Ophiuchi(e'r7r.) 

4-4 

2.24 

7.2 

24 

5.7 

16  21.7 

+  6  46.0 

-1.2758 

0.5517 

0.0826 

-61  1  -90 

136   G. 

Ophiuchi 

6.3 

+2.27 

-  7.4 

-25 

52.0 

16  34.6  1  +  6  58.4 

+0.6363 

0.5518 

-0.0821 

+59    -  6 

151    G. 

Ophiuchi 

6.0 

2.30 

7-3 

26 

12.2 

18  42.9    +9     2.3 

+0.8324 

0.5530 

0.0772 

+64    +6 

4   G. 

Sagittarii 

6.2 

2.38 

6.5 

26 

56.7 

19     2     4-8'-  7  51.4 

+  1.1317 

0.5570 

0.0599 

+63  ,  +31 1 

66   B. 

Sagittarii 

47 

2.50 

47 

27 

4.6 

14  55  2  1+  4  3i-6 

+0.7032  !  0.5626 

00281 

+61 

-  2' 

67    B. 

Sagittarii 

6.4 

2.47 

4-5 

25 

38.4 

15   13.4  1+  4  49.1 

-0.8576 

0.5627 

0.0273 

-29 

-901 

68    G. 

Sagittarii 

6.2 

42.52 

-4.x 

-26 

41.4 

19     4  9,+  8  32.2 

+0.1895 

0.5641  -0.0175 

+26  '  -32 

X 

Sagittarii 

2.9 

2.49 

4.0 

25 

28.4 

19  12.5  1  +  8  39.6 

-1.1251 

0.5641    0.0172 

-491-90 

69  G. 

Sagittarii 

6.3 

2.52 

4.0 

26 

48.8 

19  14.41+  8  41.5 

+0.3195 

0.5641    0.0171 

+33    -24 

86   B. 

Sagittarii 

6.5 

2.52 

4.0 

26 

38.4 

19  36.3  1+9     2.5 

+0.1277 

0.5642  -0.0161 

+23    -35 

0 

Sagittarii 

33 

2.58 

2.9 

27 

51 

20     2  43.0  '  -  8     6.3 

+0.5557 

0.5663  +0.0023 

+48    -II 

<T 

Sagittarii 

2-3 

+2.58 

-  2.2 

-26 

24.6 

6  48.6  '  -  4     9.6 

-0.1388 

0.5672 ,  +0.0130 

+  8 

-51 

201    B. 

Sagittarii 

5-9 

2.61 

1.0 

26 

35 

14  25.1    +  3  10.2 

-0.3398 

0.5683 

0.0330 

-  I 

-64 

^ 

Sagittarii 

4.8 

2.60 

-  0.8 

25 

24.8 

15  24.3    +  4     71 

-0.9972 

0.5684 

0.0356 

-37 

-90 

248   B. 

Sagittarii 

5.7 

2.66 

+  0.1 

27 

10.2 

21  25.5    +  9  55.1 

+1.1429 

0.5687 

0.0514 

+63 

+32 

51 

Sagittarii 

5-8 

2.61 

0.7 

24 

55.0 

21     0     3.8 

-II   32.5 

-1.1169 '  0.5687 

0.0583 

-45 

-90 

A 

Sagittarii 

4-7 

+2.62 

+  0.7 

-25 

50 

0  20.7 

-II   16.2 

-0.9230  1  0.5687 

+0.0590 

-31 

-90 

u 

Sagittarii 

4.8 

2.67 

21 

26 

32.3 

8  24.1 

-  3  30.6 

+1.1859 

0.5681 

0.0799 

+63 

+37 

A 

Sagittarii 

4-9 

2.66 

2.2 

26 

26.3 

9  43  7 

-  2  13.9 

+1.1882 

0.5679 

0.0833 

+64 

+37 

56   B. 

Capricomi 

6.3 

2.61 

5-4 

24 

6.1 

22     3  19.0 

-  9  171 

40.5588 

0.5641 

0.1265 

+57 

-II 

X 

Capricorni 

5-3 

2.50 

6.9 

21 

332 

15  38.4 

+  2  35-9 

-0.3889 

0.5598 

0.1544 

+  9 

-67 

27 

Capricomi 

6.1 

+2.49 

+  6.8 

-20 

550 

16     4.5 

+  3     i-o 

-0.9905 

0.5597 

+0.1553 

-26 

-90 

0 

Capricorni 

5-3 

2.48 

7  3 

21 

1-4 

i8  44.1 

+  5  34-9 

-0.4565 

0.5586 

0.1609 

+  6 

-72 

33 

Capricorni 

5-3 

2.46 

7-8 

21 

14.0 

22  28.6 

+  9  11.5 

+0.3792 

0.5571 

0.1687 

+51 

-22 

35 

Capricorni 

6.0 

2.46 

8.1 

21 

351 

23  50.0 

+10  30.0 

+0.9778 

0.5565 

0.1715 

+68 

+14 

128    B. 

Capricorni 

6.5 

2.42 

8.0 

19 

32.3 

23     I     39 

+  11  41.3 

-0.9496 

0.5561 

0.1739 

-21    -90 II 

37 

Capricorni 

5-7 

+2.42 

+  8.5 

-20 

29.0 

3   12.4 

-10  14.7 

+0.4157 

0.5551 

+0.178 1 

+54 

-20 

f 

Capricomi 

47 

2.41 

8.5 

19 

52.0 

4  12.0 

-  9  17  2 

-0.0505 

0.5547 

O.I  800 

+29 

-45 

K 

Capricomi 

4.8 

2.39 

8.8 

19 

16.5 

6  40.7 

-  6  53  7 

-0.2171 

0.5536 

0.1847 

+21 

-55 

143   B. 

Capricorni 

6.1 

2.40 

8.9 

20 

1.8 

6  55.6 

-6  39-3 

+0.6172 

0.5535 

0.1852 

+67 

-  9 

154   B. 

Capricomi 

6.1 

2.36 

9.3 

19 

2-4 

10  43.1 

-  2  59  6 

+0.3001 

0.5519 

0.1922 

+49   -26 

161    B. 

Capricomi 

6.4 

+2.31 

+  9-8 

-18 

20.0 

15  26.9 

+  I  34.3 

+0.4922  1  0.5498   +0.2004 

!      ■    1 

+61    -16 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JULY. 

The  Star's 

At  Conjunction  in  R.  A. 

;'' 

Limiting  1 
Parallels. 

N.  '   S. 

Name. 

Mag. 

Red'ns  from 
1910.0. 

Apparent 
Declina- 

Mi^^%Tr^^          ""«"•' 

■ 
Y 

X* 

Aa 

Aa 

tion. 

Mean  1  ime. 

H 
h      m 

s 

0         , 

d      h     in 

0        0 

29          Aquarii  {mean) 

6.5 

+2.29 

+  97-17  23.8 

as  15   34-3    +   I   41  5 

-0.4585 

0.5497 

+0.2007 

+10  1 -71 1 

56         Aquarii 

6.1 

2.17 

10.8     15    2.6 

24     4   16.8    -10     1.8 

-0.2196 

0.5443 

0.2205 

+25    -55! 

69          Aquarii 

5-6 

2.09 

II-5      14  31.7 

12  20.6    -  2   14.2 

+1.0687 

0.54 1 1 

0.2313 

+75  ^  +18 

r          Aquarii 

4-4 

2.08 

"•5      14     3.9 

13   13  3    -  I   23.2 

+0.7936 

0.5408  1    0.2323 

+76       0 

74          Aquarii 

5.8 

2.04 

11.3      12     5.5 

15     2.5    +  0  22.4 

-0.8183   0.5401      0.2345 

-5|-^o, 

257   B.  Aquarii 

6.3 

+2.03 

+11.9   -13  330 

17  53-7    +3     7-9 

+1-3597 

0.5391  1  -^0.2378 

+76    +491 

290   B.  Aquarii 

6.3 

1.94 

12.0.    II  10.5 

25     0  59.7    +10     0.0 

+0.6258 

0.5367      0.2453 

+76    -10 

V**          Aquarii 

4-5 

1.94 

II  7  1      9  34.5 

I   33.6    +10  32.8 

-0.8821 

0.5366      0.2458 

-  7  1  -90 

^         Aquarii 

4.6 

1.92 

11.8 

9  40- 2 

2   31.6    +11   28.8 

-0.5452 

0.5363      0.2467 

+12    -76 

V^         Aquarii 

5-2 

1.92 

1 1.9 

10     6.0 

3     1.51+11  57-8 

+0.01 9 1 

0.5361      0.2472 

+41    -41  1 

336   B.  Aquarii 

6.3 

+1.86 

+  12.2 

-  9  45.5 

7  47-7  ,  -  7  25.3 

+0.8565 

0.5348    +0.2513 

+80    +3] 

351    B.   Aquarii 

6.5 

1.82 

12.0 

7  57-6 

lo  53.9-  4  25.1 

-02069  1  0.5340  1    0.2538 

+30 

-54 

376   B.  Aquarii 

6.3 

175 

12.  T        6  52.6 

17     6.5  1+  I   35.5 

+0.2719 

0.5328  1    0.2580 

+56 

-28  1 

27          Piscium 

51 

1.68 

ri.6 

4     31 

21  57.8    +  6  17.4 

-1. 3621 

0.5320  1    0.2607 

-46 

-901 

4          Ceti 

6.3 

1.64 

11.6 

3     2.8 

26     2   18.3    +10  29.5 

-1-2534 

0.5315      0.2626 

-32 

-90 

5         Ceti 

6.3 

+1.63 

+  11.6 

-  2  56.7 

2  31.8    +10  42.6 

-1.2980 

0  5315    +0.2627 

-37 

-90 

54   B.  Ceti 

6.3 

155 

1 1.9 

2  42.8 

10  21.3 

-  5  429 

+0.5329 

0.5311      0.2652 

+75 

-15 

14         Ceti 

5-4 

1.50 

11.7 

-  0  59.8 

15  39  I 

-  0   35.3 

+0.1878 

0.531 1 

0.2661 

+53 

-32 

/         Piscium 

51 

1.26 

II. I 

+  3     8.6 

27  II  49.3 

-  5     40 

+1.3290 

0.5341 

0.2637 

.+90 

+40 

fi         Piscium 

5.0 

1.21 

10.4 

5  41  0 

17  38.5    +  0  33  9 

+0.2772 

0.5358 

0.2613 

+58 

-27 

0         Piscium 

4.4 

+1.12 

+  9-5 

+  8  42.5 

28     0  45.4    +  7  26.7 

-0.9458 

0.5382 

+0.2573 

-  9 

-81 

Saturn 

• 

11   14.9 

18   19.7    +  0  25.7 

+0.8789 

0.5450      0.2418 

+90   +  8 

0         Arietis 

5.8 

0.82 

7-7 

14  56.0 

20     3  38.1    +  9  25.0 

-0.6478 

0.5517      0.2309 

+  8    -74 

a         Arietis 

5.5 

0.79 

7.8      14  42.8 

6  42.31-11  37-2 

+0.2763 

0.5536      0.2267 

+58 

-22 

124    B.  Arietis 

6.4 

0.78 

7.3      i6     7.1 

7  26.1  I -10  55.0 

-0.9792 

0.5541      0.2257 

-12 

-74 

145    B.  Arietis 

6.5 

+0.73 

+  7-5    +15  30.5 

12  27.9    -  6     3.9 

+0.7541 

0.5573    +0.2182 

+90 

+  4 

53          Arietis 

6.0 

0.72 

6.9      17  32.1 

13  38.1  1-  4  562 

-1.0399 

0.5581  1    0.2164 

-17 

-72 

175   B.  Arietis 

6.4 

0.63 

6.6      18  26.6 

22      2.5    +   3    lO.I 

-0.1975 

0.5638        0.2022' 

+32 

-44 

26  B.  Tauri 

6.4 

0.60 

6.8      17  32.4 

SO     I     3.1+6     4.1 

+  1.3160 

0.5658        0.1967 

+90 

+53 

13          Tauri 

5-6 

0.56 

6.4      19  24.9 

4  27.9  1+  9  21.3 

+0.0822 

0.5682        O.I9OI 

+47 

-28: 

14         Tauri 

6.2 

+0.56 

+  6.3 

+19  23.0 

5     4-6+9  56  6 

+0.2297 

0.5686'  +0.1889 

+56 

1 
-20  1 

22  H'.  Tauri 

6.1 

0-55 

6.0 

20  38.8 

5  20.9'  +10  12.4 

-0.9963 

0.5688        0.1884 

-15 

-69 

A'         Tauri 

4.6 

0.47 

5.6 

21  50.3 

13  41  4    -  5  46.0 

-0.7010 

0.5745        0.1708 

+  4 

-68 

39         Tauri 

6.1 

0.47 

5.6 

21  46.1 

13  571    -  5  30.8 

-0.5857 

0.5746        0.1703 

+10 

-63 

192   B.  Tauri 

6.1 

.  0-43 

55 

22    II.O 

17  .1.1    -  2  33.8 

-0-4945 

0.5767        0.1634 

+  15 

-571 

51          Tauri 

5.6 

+0.42 

+  5-8 

+21  21.7 

19  16.2    -  0  23.9 

+0.6992 

0.5782     +0.1582 

+90 

+  8 

53          Tauri 

53 

0.41 

5.9 

20  55.6 

19  42.2    +  0     I.I 

+  1.2070 

0.5784        0.1572 

+90 

+44 

56         Tauri 

5-2 

0.41 

5-7;    21.33.5 

19  45.9  1+0     4.6 

+0.5783 

0.57851     0.1570 

+82 

+  1 

K         Tauri 

4.1 

.0.39 

5-5      22     5.4 

22     4.4    +  2   17.8 

+0.3970 

0.5799,     O.I515 

^67 

-8 

67         Tauri 

5.4 

0.39 

5.6  1    21  59.8 

22     5-7  i  +  2  19.0 

+0.4950 

0.5799  1     O.I515 

+75 

"H 

V         Tauri 

4-2 

+0.38 

+  5.4   +22  36.7 

22  26.6   +  2  39.2 

-0.0744 

0.5802     +0.1506 

+38 

1 

-32 

72          Tauri 

5-4 

0.38 

5.4      22  47.7 

22  50.4   +3     2.1 

-0.2009 

0.5804  1     0.1497 

+31 

-38 

247   B.  Tauri 

5-8 

0.38 

5-7     21  25.3 

23     8.8  U  3  19.7 

+1.2346 

0.5806  1     0.1489 

+90 

+48 

284   B.  Tauri 

6.0 

0.35 

52      23     95 

31     2  30.5  1  +  6  33.6 

-0.0358 

0.5827  1     0.1406 

+40 

-29, 

r         Tauri 

4-5 

0.32 

5.4  !    22  47.2 

4  48.5  '  +  8  46.3 

+0.6578 

0.5841        0.1348 

+90 

.8| 

95         Tauri 

6.2 

■*-o.32 

+  50  1  +23  55.2 

5  10.8    +  9     7.7 

-0.4391 

0.58431+0.1339 

+18 

-50  1 

300   B.  Tauri 

6.2 

0.31 

5.2      23  27.9 

6  lo.i    +10     4.6 

+0.1526 

0.5848!    O.I 3 13 

+52 

-18 

315   B.  Tauri 

6.3 

0.27 

4.9  ,    24  27.0 

10  18.8  1  -  9  56.5 

-0.3225 

0.5872        0.1204 

+24 

-42' 

99         Tauri 

6.0 

0.27 

5.1  1    23  48.6 

10  55.9  1  -  9  20.9 

+0.3994 

0.5875       O.I  188 

+68 

-  4j 

^          Tauri 

5.6 

0.26 

4.7  1    24  54.8 

II     30-9  14- 1 

-0.7032 

0.5875      O.I  185 

+  3 

-65  1 

103          Tauri 

5-5 

+0.23 

+  5.0   +24     8.9 

14  57-3  1-  5  29.0 

+0.5132 

0.5895  1  +0.1078 

+77 

+  3i 

118          Tauri 

5-4 

0.16 

4.8  1    25     4-8 

23     8.6   +  2  22.5 

+0.3591 

0.5929 

0.0847 

+65    -  3  1 

AT 

JGUST. 

112    B.  Aurigae 

"^5.7 

+0.14 

+  4.3    +26  52.2  ,   1     2     8.6 '+  5   15.2 

-1.2 147  \  0.5940   +0.0759 1 -41  1  -63 
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ELEMENTS  FOR 

THE  PREDICTION  OF  OCCULTATIONS.                   ' 

AUGUST. 

Th 

K  St/ 
NfaK. 

^r's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

N.  '   S. 

Name. 

Red'ns 
1910 

from 
0. 

A3 

Apparent 
Declina- 
tion. 

Washington 
Mean  Time. 

Hour 
Angle, 

H 

Y 

X* 

y 

^a 

1 
1 

1 
8         ' 

0        f 

d 

h      m 

h      m 

o|         0 

125 

Tauri 

51 

+0.13  ' 

+4.6 

425   50.9 

1 

3     9.3 

+  6   13.3 

-0.1040 

0.5943 

+0.0730 

+36  -26, 

139 

Tauri 

4-7 

+0.08 

4.6 

25   56.7 

10     8.7 

-"     4-3 

+0.2360 

0.5961 

+0.0521 

+57  i  -  7 1 

'  37 

Geminorum 

57 

-0.05 

4.8 

25   29-4 

3 

8     1.3 

+  9  54-4 

+1.1128 

0.5962 

-0.0147 

+90   +48 

39 

Geminorum 

6.2 

0.06  , 

4-7 

26    I2.I 

9  20.9 

+11   10.8 

+0.3656 

0.5960 

0.0188 

+66+3 

;  4^ 

Geminorum 

6.3 

-0.06' 

4.6 

26       2.3 

9  36.2 

-rll     25.5 

+0.5269 

0.5959 

0.0195 

+79   +12' 

! 

NEW 

MOON. 

i     u 

Virginis 

54 

+0.15 

+1.2 

+  8  38.0 

1 

12  43  3 

+  10     13.0 

-0.9672 

0.5098 

-0.2442 

-10    -81' 

1        V 

Virginis 

4-2 

0.16' 

+0.6 

7     2.0 

16  36.5 

-10       0.6 

-0.2013 

0.5078 

02459 

+32    -52 

1  * 

Virginis 

5-2 

0.20 

-0.2 

4     94 

8 

0     5.0 

-  2  45  0 

+1.0557 

0.5042 

0.2482 

+90' +16, 

c 

Virginis 

51 

+0.27 

-0.7 

-^  3  48.8 

II     4.7 

+  7  56.0 

-1.3141 

0.4999 

-0.2499 

-38  '  -86 

,   >■ 

Virginis  {wean) 

2-9 

0.32 

2.3 

-  0  57.4 

22  42.6 

-  4  45-5 

+0.9650 

0.4967 

0.2497 

+89    +10 

X' 

Virginis 

5.7 

0.41 

33 

3  19  7 

9 

8  34.5 

+  4  50.1 

+1.1019 

0.4950 

0.2478 

+87    +19 

46 

Virginis 

6.1 

0.42 

32 

2  531 

9     57 

+  5  20.4 

+0.4898 

0.4950 

0.2477 

+72-171 

,  48     . 

Virginis 

6.5 

0.43 

3-4 

3  10.8 

10  55.2 

+  7     6.9 

+0.3604 

0.4948 

0.2473 

+63-24, 

'  65 

Virginis 

6.0 

+0.52 ' 

'-4.0 

-  4  27.3 

21  38.2 

-  6  27  7 

-0.8728 

0.4943 

-0.2433 

-5-90 

66 

Virginis 

57 

0.53 

41 

4  417 

22  18.6 

-  5  48.4 

^.7730 

0.4943 

0.2431 

+  I    -90, 

1  72 

Virginis 

6.1 

0.56 

4.6 

6     0.4 

10 

I   33.1 

-  2  39  I 

-0.1 175 

0.4944 

0.2415 

+35-49' 

/ 

Virginis 

4.8 

0.56 

4.6 

5  47-6 

2  24.6 

-  I  49.1 

-0.5606 

0.4944 

0.24 1 1 

+13    -77 

m 

Virginis 

5-4 

0.60 

5-4 

8  15.0 

7  42.5 

+  3  20.1 

+0.8728 

0.4949 

0.2382 

+82    +  4 

575  B. 

Virginis 

6.2 

+0.63 

-59 

-  9  156 

lo  47.0 

+  6  19.5 

+1.2554 

0.4952 

-0.2365 

+81    +33 

,96 

Virginis 

6.5 

0.75 

6.2 

9  54  6 

22  42.0 

-6     53 

-  0.7982 

0.4975 

0.2281 

-  2    -90 1 

* 

Virginis 

42 

0.77 

6.2 

9  514 

11 

0  48.8 

-  4     2.1 

-1.3378 

0.4979 

0.2266 

-46,-90' 

1   ;i 

Virginis 

4-7 

0.80 

74 

12  57.6 

4     90 

-  0  47.5 

+1.3368 

0.4989 

0.2238 

+77  1  +44 1 

1   2 

Librae 

6.3 

0.83 

6.8 

II   18.3 

6  30.0 

+  I   29.6 

-1.0139 

0.4997 

0.2217 

-17;  ^90' 

4  G. 

Librae 

6.5 

+0.83 

-6.8 

-11   15.8 

7   10.8 

+  2     9.2 

-1.2110 

0.4998 

-0.22 1 1 

-32.-90' 

'' 

Libra 

5-4 

0.98 

77 

13  46.6 

20  18.3 

-  9     57 

-1.2535 

0.5047 

0.2082 

-39    -90 , 

1     8 

Librae 

54 

0.99 

8.3 

15  37-5 

21     0.3 

-  8  24.8 

+0.6456 

0.5051 

0.2074 

+73  1-8! 

i    0* 

Librae 

2.9 

0.99 

8.4 

15  40.2 

21     6.3 

-  8  19.0 

+0.6743 

0.5051 

0.2073 

+74,-  7, 

V 

Librae 

53 

1.09 

8.4 

15  54.6 

12 

5  20.9 

-  0  18.7 

-0.7306 

0.5088 

0.1978 

-  3I-90 

22 

Librae 

6.5 

+1.09 ' 

-8.5 

-16     8.3 

5  26.8 

-  0  13.0 

-0.4977 

0.5089 

-0.1977 

+  10  1  -74 

26 

Librae 

6.3 

1.14! 

8.9 

17  26.1 

9  26.2 

+  3  39.4 

+0.1569 

0.5108 

0.1928 

+43  ,  -34 

28 

Librae 

6.2 

1.18 

9.0 

17  50.1 

12  41. 1 

+  6  48.5 

-0.0209 

0.5125 

0.1886 

+33 '-44! 

ii5o   B. 

Librae 

6.1 

1.26 

9.6 

19  51.6 

18  10.4 

-II  52.1 

+1.2028 

0.5154 

0.1810 

+70, +32 

;  II  H. 

Librae 

5-4 

1.27 

9-4 

19  22.0 

18  37.8 

-II  25.5 

+0.5755 

0.5156 

0. 1804 

+65    -11 

1 

Librae 

5  3 

+1.31 

-9.2 

-19     0.5 

21  48.4 

-  8  20.6 

-0.3864 

0.5175 

-0.1758 

+13! -66 

1       K 

Librae 

50 

1.32 1 

9.3 

19  23.4 

23  198 

-  6  52.1 

-0.231 1 

0.5182 

0.1736 

+21  1  -56 

1  X 

Librae 

4-9 

1.40, 

9  3 

19  54.1 

13 

4  59-4 

-  I  22.9 

-0.6243 

0.5218 

0.1649 

-1-86 

10   G. 

Scorpii 

5-9 

1.44 

9.5 

20  43.5 

7     71 

+  0  40.9 

-0.0625 

0.5230 

0.1614 

+27    -46 

!   wt 

Scorpii 

4-3 

1.50 

9.2 

20  25.7 

II   357 

+  5     10 

-1.0956 

0.5257 

0.1541 

-33 '-90 

1    c^ 

Scorpii 

4-6 

+1.50 

-9.2 

-20  37 7 

II  52.9 

+  5  177 

-0.9188 

0.5259 

-0.1536 

-20  1  -90 

'  84    B. 

Scorpii 

6.3 

1-55 

9.2 

20  52.9 

15  18.7 

+  8  37.0 

-1.1564 

0.52S0 

0.1478 

-38-90 

51    G. 

Scorpii 

6.5 

1-57 

9.2 

21     5.0 

16  30.8 

+  9  46.8 

-1.1108 

0.5287 

0.1456 

-35    -90! 

P 

Ophiuchi 

4-7 

1.64' 

9.6 

23  146 

20  36.0 

-ID  15.8 

+0.6863 

0.5314 

0.1384 

+66;-  4 

126   B. 

Scorpii 

6.1 

1.76. 

9-5 

24  17.8 

14 

4     97 

-  2  56.8 

+0.8512 

0.5362 

0.1240 

+66 !  +  6 

'  88    B. 

Ophiuchi 

6.3 

+1.89 , 

-9  1 

-24  57-5 

12  40.3 

+  5   16.9 

+0.5926 

0.5415 

-0.1068 

+58  '  -  9 

1  26 

Ophiuchi 

5-8 

1.89 

9.0 

24  513 

12  457 

+  5  22.1 

+0.4693 

0-5415 

0.1067 

+51  ,  -i6 

,137    B. 

Ophiuchi 

6.3 

1.97 

8.7 

25     8.8 

18  16.8 

+10  42.1 

+0.2322 

0.5449 

0.0949 

+36    -29 

39 

Ophiuchi 

51 

1.99 

8.1 

24   "5 

20  55.2 

-10  45.0 

-10543 

0.5465 

0.0891 

-371-90 

'     d 

Ophiuchi 

3-3 

2.03. 

8.1 

24  54-8 

22  42.5 

-  9     13 

-04223 

0.5476 

0.0851 

0,-70 

136   G. 

Ophiuchi 

6.3 

+2.07 

-8.2 

-25  52.0 

15 

0  53  9 

-  6  54-5 

+0.4377 

0.5488 

-0.0802 

+46   -18 

151    G. 

Ophiuchi 

6.0 

2. II 

8.1 

26  12.2 

3     2.9 

-  4  49  9 

+0.6375 

0.5500 

0.0753 

+59-6 

4   G. 

Sagittarii 

6.2 

2.22 

7-5 

26  56.7 

10  27.0 

+  2   18.7 

+0.9495 

0.5540 

0.0580 

+63  ,  +15 

66   B. 

Sagittarii 

47 

2.39 

5-9 

27     4.6 

23  20.8 

-  9  150 

+0.5433 

0.5601 

0.0263 

+49  1  -" 

;  67   B. 

Sagittarii 

6.4 

2.37 

5-5 

25  38.4 

23  390 

-  8  57-4 

-1.0176 

0.5602 

0.0255 

-40  j  -90 

68    G. 

Sagittarii 

6.2 

+2.44  . 

( 

-5-2 

-26  41.4 

1« 

.3  31  2 

-  5  13.6 

+0.0370 

0.5616 

-0.0157 

+18    -40 

1 
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ELEMENTS  FOR  THE  PREDICTION  OF  O 

CCUL1 

rATIC 

)NS. 

JTAR'S 

AUGUST. 

Thb  S 

Wa 
Me 

d 

At  Cohjun 

Hour 
shmgton        ^ngie. 
ain  Time.           Jj^ 

CTION    IN    R.  A. 

Limiting 

Parallels. 

Name. 

1 

MagJ 

Red'n 
191 

s 

s  from 
0.0. 

Apparent 
Declina- 
tion. 

y 

x' 

y' 

N. 

S. 

e         » 

h      m          h      m 

:  .  1 

69   G.  Sagittarii 

6.3  i 

+2.44 

-  5-2 

-26  48.8 

16 

3  40.8    -  5     4.3 

+0.1673  i  0.5617      -0.0152 

+25 

-33 

86   B.   Sagittarii 

6.5! 

2.44 

51 

26  38.5 

4     2.8  j-  4  43.1 

-0.0238 

0.5618   -0.0143 

+14 

-44 

^          Sagittarii 

3  3 

2.53 

4-2 

27     51 

II    10.61+    2      91 

+0.4175 

0.5642  ,  +0.0042 

+39 

-19 

a         Sagittarii 

2.3 

2.56 

3.4     26  24.6 

15  16.7  i  +  6     6.3 

-0.2686 

0.56531  0.0149 

+  I 

-59, 

201    B.  Sagittarii 

5-9 

2.63 

2.1'    26     3-5 

22  53-5 

-10  33.6 

-0.4540 

0.5669 

0.0349 

-  6    -73 

\l)         Sagittarii 

4.8 

+2.63 

-  1.8-25  24.8 

23  527 

-  9  36.7 

-1. 1084 

0.5670 

+0.0375 

-46    -90 

248    B.  Sagittarii 

57 

2.72 

1.2  1    27  10.2 

17 

5  53.8 

-  3  487 

+  1.0406     0.5677 

0.0534 

+63    +22 

51          Sagittarii 

5.8 

2.69 

0.3 

24   550 

8  31.8 

-  I   i6.6 

-1.2090     0.5679 

0.0604 

-54 

-90 

//          Sagittarii 

47 

2.70 

-0.3 

25     50 

8  48.7 

-  I     0.4 

-I.OI48     0.5679 

0.061 1 

-37 

-90 

u          Sagittarii 

4.8 

2.80 

+  0.9  1    26  32.3 

16  50.8 

+  6  44.0 

+ 1. 1 057      0.5680 

.0.0821 

+63    +28 

A         Sagittarii 

4.9 

+2.79 

+  I.I    -26  26.4 

18  10.2 

+  8     0.5 

+  I.IIO7 

0.5679+0.0855 

+64  \  +28 

56   B.  Capricorni 

6.3 

2.85 

4.8'    24     6.1 

18 

II  39-4 

+  0  51. 1 

+0.5219 

0.5656     0.1292 

+55-13 

86   B.   Capricorni 

6.2 

2.84 

5.4      24     7.2 

17     9.2    +  6     S.9 

+  1.2836 

0.5642  1   0.1422 

+66 

+49 

X         Capricorni 

5-3 

2.80 

6.8      21   33.2 

23  52.0 

-II  22.9 

-0.3915  '0.5623!      0.1575 

+  9 

-67 

27          Capricorni 

6.1 

2.79 

6.9      20  55.0 

10 

0  17.8 

-10  58.0 

-0.9883 

0.5622     0.1585 

-25 

-90 

6         Capricorni 

5-3 

+2.79 

+  7-4' -21     1.4 

2  55  6 

-  8  25.8 

-0.4511 

0.5613 

+0.1643 

+  7    -71 

33          Capricorni 

53 

2.80 

7.9      21   14.0 

6  37  4    -  4  51-9 

+0.3880 

0.5602 

0.1721 

+52    -21 

35          Capricorni 

6.0 

2.80 

8.2      21  35.1 

7  57-8    -  3  34-4 

+0.9857 

0.5598 

0.1749 

+68    +15 

128    B.   Capricorni 

6.5 

2.76 

8.5      19  32.3 

9  107 

-  2  24.1 

-0.9251 ;  0.5594 

0.1774 

-19    -90 

37          Capricorni 

57 

2.78 

8.8      20  29.0 

II   17.6 

-  0  21.6 

+0-4357    05586 

0.1818 

+56 

-19 

t         Capricorni 

47 

+2.77 

+  90    -19  520 

12  16.4 

+  0  35.0 

-0.0246   0.5583 

+0.1837 

+31 

-44 

K         Capricorni 

4.8 

2.76 

9.4,     19  16.5 

14  43.1 

+  2  56.5 

-0.1840   0.5574 

0.1885 

+23    -53 

143   B.  Capricorni 

6.1 

2.78 

9.4      20     1.8 

14  57.8 

+  3  10.8 

+0.6446   0.5573     0.1890 

468    -  7 

154   B.  Capricorni 

6.1 

2.76 

99,     19     2.4 

18  41.9 !  +  6  47.0 

+03391 

0.5559;  O.I96I 

+51 ;  -24 

i6i    B.  Capricorni 

6.4 

273 

10.6      18  20.0 

23  21.3    +11    16.5 

+0.5413 

0.5542 

0.2045 

+64  -14 

29          Aquarii  {mean) 

6.5 

+2.71 

+  10.7    -17  23.7 

23  28.6   +11  23.6 

-0.401 1  j  0.5541 

+0.2047 

+14 

-67! 

56         Aquarii 

6.1 

2.64 

12.3      15     2.6 

20 

II  58.0   -  0  32.9 

-0.1325 

0.5494 

0.2251 

+30 

-50, 

69         Aquarii 

5.6 

2.60 

13.3      14  31  6 

19  52.7    +  7     5.6 

+1.1631 

0.5467 '  0.2360 

+75  +25 II 

r          Aquarii 

4-4 

2.59 

13.4;    14     38 

20  44.4    +  7  55.5 

+0.8928 

0.5464    0.2371 

+76 

+  6 

74          Aquarii 

5-8 

2.56 

13.5      12     5.5 

22  31.4    +  9  38.9 

-0.6988 

0.5458 

0.2394 

+  2 

-90 

290   B.   Aquarii 

6.3 

+2.51 

+  14.5    -II    10.4 

21 

8  16.5    -  4  55-5 

+07545 

0.5428 

+0.2503 

+76 

-  3 

V'^          Aquarii 

4-5 

2.50 

14-3  1      9  34-4 

8  49.6   -  4  23.5 

-0.7366 

0.5427 

0.2509 

+  2 

-90 

^          Aquarii 

4.6 

2.49 

14.4  1      9  40.2 

9  46.4 

-  3  28.7 

-0.4010 

0.5424 

0.2519 

+19 

-66 

V'^          Aquarii 

5-2 

2.49 

14.6 ,    10     5.9 

10  15.7 

-  3     03 

+0.1588 

0.5423    0.2523 

+49 

-34 

336   B.   Aquarii 

6.3 

2.45 

15.0        9  45.4 

14  55  8 

+  I  305 

+0.9982    0.541 1      0.2565 

+80  j  +12 

351    B.   Aquarii 

6.5 

+2.41 

+15.0   -  7  57-5 

17  58.1  ,  +  4  26.8 

-0.0471    05404    +0.2589 

+38  -45 

376    B.  Aquarii 

6.3 

2.36 

15.4'      6  52.6 

22 

0     2.6    +IO  19.1 

+0.4404,0.5392,    0.2632 

+67 

-20  1 

27          Piscium 

51 

2.31 

15.2        4     31 

4  475    -  9     5  3 

-1. 1666 

0.5384 1   0.2659 

-24 

-90 

29          Piscium 

51 

2.30 

15  3        3  31-5 

6  16.0   -  7  39.7 

-I  3073 

0.5382     0.2666 

-38 

-90 

4          Ceti 

6.3 

2.28 

15-4        3     2.7 

9     2.4-4  58.8 

-1.0504 

0.5379 

0.2678 

-15 

-90 

5          Ceti 

6.3 

■^2.28 

+  15.4    -  2  56.6 

9  15.6   -  4  46.0 

-1. 094 1 

0.5378 

+0.2679 

-18 ,  -90 

54    B.  Ceti 

6.3 

2.22 

15.8        2  42.8 

16  55.1    +  2  38.5 

+0.7331    0.5373  i    0.2702 

+87  -  4 

10          Ceti 

6.4 

2.21 

15.4        0  32.6 

17  547.+  3  36.1 

-1. 1907    0.5372 

0.2704 

-26 

-90 

14          Ceti 

5-4 

2.18 

157  1  -  0  597 

22     6.2    +  7  39  3 

+0.4009 

0.5372 

0.2709 

+66 

-22 

77          Piscium 

6.4 

2.05 

15.0   +  4  26.0 

23 

12  17.0    -  2  37.8 

-1.2395 

0.5384 

0.2696 

-30 

-86 

fi          Piscium 

50 

+1.97 

+14.9    +  5  41. 1 

23  36.0    +  8  18.8 

+0.5261  '  0.5406    +0.2649 

+75 

-15 

0          Piscium 

4-4 

1.90 

14.2        8  42.5 

2i 

6  36.1 

-  8  551 

-0.6821  '  0.5425      0.2604 

+  7 

-81 

Saturn 

...      II   15.2 

25 

0  37  4 

+  8  29.4 

+  1.3028    0.5500     0.2434 

+90 

+42. 

29          Arietis 

6.i 

1. 71 

12.3      14  38.4 

4     1.9    +11  46.9 

-1.2903    0.5510      0.2389 

-38 

-75 

0          Arietis 

5-8 

1.67 

12.1       14  56.1 

9  10.7    -  7   15.1 

-0.3760   0.5535  j    0.2319 

+23 !  -58 

<T          Arietis 

5-5 

+  1.64 

+12. 1 

+  14  42.9 

12   13.6  ,  -  4   18.6 

+0.5458    0.5550    +0.2275 

+77  '  -  9 

124    B.   Arietis 

6.4 

1.64 

11.6 

16     7.2 

12  57.2 

-  3  36.6 

-0.7069    0.5555      0.2265 

+  5  1  -74 

145    B.  Arietis 

6.5 

1.58 

11.6  ,    15  30.6 

17  57-4 

+   I    13.0 

+  1.0226   0.5582      0.2186 

+90  1  +20 

j  53          Arietis 

6.0 

1.58 

ii.o      17  32.2 

19     7.4    +  2  20.4 

-0.7692    0.5588      0.2167 

+  I    -73 

175    B.   Arietis 

6.4 

1.50 

10.4      18  26.7 

26 

3  30.6   +10  25.6 

+0.0695    0.5634      0.2019 

+46   -30 

\  14  H'.  Tauri 

6.5 

+1.46 

+  9  5    +20  37.5 

8  317    -  8  44-4 

-1. 1468  .  0.5662    +0. 1923 

! 

-27   -69 

I9IO- 


-30 
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ELEME 

NTS  FOl 

^  THE  PRE 

DI 
UG 

CTION  OF  0 

CCULTATIONS. 

-    - 

s  Star's 

A 

UST. 

Th 

At  Conjunction  in  R.  A. 

UiniUng 
Parallels. 

Name. 

Mag. 

Red*ns  from 
19 10.0. 

Apparent 
Declina- 
tion. 

Washini^ton 
Mean  Time. 

Hour 
Angje. 

Y 

x' 

y 

N.     S. 

i  A. 

1 

A^ 

1 

1       ® 

» 

0        ' 

d 

h      m 

h      m 

1 

0   ;            0 

13 

Tauri 

5.6     +1.44 

+9.9 

419  24.9 

M 

9  56.2 

-  7  23  0 

+0.3460 

0.5670 

+0.1894 

+63      -14 

M 

Tauri 

6.2 1     1.44 

99 

19  23.0 

10  32.8 

-  6  47-8 

+0.4934 

0.5674 

0.Z882 

+74   -  7 

22    H' 

.Tauri 

6.1  .     1.44 

94 

20  38.9 

10  49.2 

-  6  32.0 

-0.7342 

0.5675 

0.1876 

+  2   -69 

A' 

Tauri 

4.6 1     1.36 

86 

21    503 

19  11.3 

+  I   31.4 

-0.4450 

0.5723 

0.1697 

+18    -54 

39 

Tauri 

6.1       1.36 

8.6 

21    46.1 

19  27.0 

+  I  46.5 

-0.3298 

0.5725 

0.1690 

+24.  -48 

192   B. 

Tauri 

6.1     +1.32 

+8.4 

+22    II. I 

22    32.0 

+  4  44-5 

-0.24  II 

0.5741 

+0.162 1 

+29   -42 

51 

Tauri 

5.61     1.30 

8.6 

21    21.7 

27 

0   47.9 

■h  6  55.1 

+0.9545 

0.5753 

0.1568 

+90; +24 

56 

Tauri 

5.2 1     1.29 

8-5      21  33-5 

I    17.8 

+  7  23.9 

+0.8330 

0.5756 

0.1556 

+90  1  +16 

K 

Tauri 

4.1  ,     1.28 

8.2      22     5.5 

3  37-3 

+  9  38.1 

+0.6490 

0.5769 

0.1500 

+90+6 

67 

Tauri 

5.4 1     1-28 

8.3      21  59.8 

3  38.6 

+  9  39.3 

+0.7473 

0.5769 

0.1500 

+90   +11 

V 

Tauri 

4-2 

+1.28 

+8.0 

+22    36.7 

3  59  7 

+  9  59  7 

+0.1755  0.5771 

+0.1 491 

+53    -19 

72 

Tauri 

5-4 

1.27 

8.0 

22    47.8 

4  23.6 

+10  22.6 

+0.0481  0.5772 

0.1481 

+45   -25 

284  B. 

Tauri 

6.0 

1.24 

7.6 

23      96 

8     5.5 

-10     4.1 

+0.2103  '0.5791 

0.1390 

+55   -16 

r 

Tauri 

45 

1.20 

7-7 

22    47.2 

10  24,8 

-  7  50.2 

+0.9046  0.5802 

0.1330 

+90   +23 

95 

Tauri 

6.2 

1. 21 

73 

23   55  3 

10  47  3 

-  7  28.5 

-0,197810.5803 

0.1321 

+31 : -37 

300   B. 

Tauri 

6.2     +1.19 

+7-4 

+23    27.9 

II  47.2 

-  6  31.0 

+0.3957 1 0.5809 

+0.1295 

+68    -  6 

315   B. 

Tauri 

6.3 1     1,15 

6.8 

24    27.1 

15  58.6 

-  2  29.4 

-0.0865 !  0.5827 

0.1185 

+38   -29 

99 

Tauri 

6.0 

1. 14 

7.0 

23    48.6 

16  360 

-  I  53.5 

+0.6386  0.5830 

0.1169 

+90+9 

k 

Tauri 

5-6 

I.15 

6.6 

24  54-8 

16  43.2 

-  I  46.6 

-0.4702  1 0.5830 

aii65 

+16, -51 

103 

Tauri 

55 

1. 10 

6.7 

24  8.9 

20  40.3 

+  2     1.3 

+0.7484  0.5846 

0.1059 

+90  ;  +i6 

118 

Tauri 

5-4 

+  1.02 

+6.0 

+25  4.8 

28 

458.3 

+  9  59-5 

+0.5833  j  0.5873 

+0.0826 

+84'+  9 

112   B. 

Aurigae 

5-7 

1.00 

5-2 

26  52.2 

8     I.I 

-II     4.9 

-1.0059 1 0.5882 

00739 

-19  1  -63 

125 

Tauri 

51 

0.98 

5-5 

25  50.9 

9     2.7 

-10     5.8 

+0.1 1 14  0.5884 

0.0709 

+49    -15 

139 

Tauri 

4-7 

0.90 

52 

25  56.7 

16     9.0 

-  3  16.5 

+0.4440  0.5897 

0.0501 

••72    +  5 

415   B. 

Tauri 

6.1 

0.90 

4.6 

27  34-2 

17  17.7 

-  2  10.7 

-1. 1635  0.5899 

+0.0467 

-  35 ,  -62 

39 

Geminorum 

6.2 

+0.66 

+4.0 

+26  12. 1 

29 

15  47.8 

-  4  34.8 

+0.5368  0.5885 

-0.0204 

+80  +12 

40 

Geminorum 

6.3 

0.66 

4.0 

26     2.3 

16     3.4 

-  4  19.8 

+0.6993  0.5884 

0.02 1 1 

+90   +21 

47 

Geminorum 

5.6 

0.63 

3.5 

27     0.4 

20  42.9 

+  0     8.6 

-0.4283  0.5872 

0.0348 

+18-41 

134   B. 

Geminorum 

6.5 

o.6i 

34 

26  51.2 

22  56.9 

+  2  17.3 

-0.3559  0.5864 

0.0413 

+22   -37 

A 

Geminorum 

5.1 

0-57 

3-8 

25  13.5 

30 

I  308 

+  4  45.0 

+1.2097  0.5856 

0.0487 

+90 

+55 

t' 

Geminorum 

4  3  1  +0.54 

+3.0 

+27     5-8 

6  25.4 

+  9  28.1 

-0.9984  0.5835 

-0.0626 

-18 

-63 

c 

Geminorum 

5  51     051 

32 

26     0.0 

9  428 

-II  22.2 

-0.0844 '  0.5S20 

0.0718 

+38 

-25 

(j« 

Cancri 

6.0 1     0.46 

30 

25  38.4 

16  29.9 

-  4  50.9 

-0.2627  0.5785 

0.0902 

+28 

-36 

4 

Cancri 

6.2  j     0.46 

31 

25  20.3 

16  49.8 

-  4  31-7 

+0.0207  0  5783 

0.0911 

+44 

-21 

V' 

Cancri 

5  9       0.43 

2.6 

25  46.9 

20  22.9 

-  I     6.8 

-0.7800  0.5762 

0.1003 

-  2    -64 

A 

Cancri 

5.9 ;  +0.40 

+3.0 

+24  18.4 

31 

0  32.8 

+  2  53  7 

+0.3126  0.5737 

-O.IIIO 

+62   -  8 

28 

Cancri 

6.1       0.38 

2.8      24  26.7 

3  53-7 

+  6     7.0 

-0.2163  0.5715 

0.1192 

+30   -37 

v« 

Cancri 

57       0.36 

2.8      24  23.2 

5     6.4 

+  7  17.0 

-0.301 1 1 0.5707 

0.1222 

+26   -42 

t« 

Cancri 

6.4       0.36 

2.8      24  23.5 

5  43  8 

+  7  53.0 

-0.3845  05703 

0.1237 

+21 

-46 

^ 

Cancri 

5-2 

0.28 

2.6      22  24.6 

21   16.3 

-  I     8.4 

-0.5147  1 05589 

0.1583 

+14 

-58 

79 

Cancri 

6.1 

+0.27 

+2.6    +22   21.8 

21  42.2 

-  0  43.4 

-0.5333  0.5586 

-01592 

+  13 

-59 1 

90  H' 

.  Cancri 

6.1 

+0.26 

+2.6 

+21  39.3 

23     8.6 

+  0  39  9 

-0.0229 ;  0.5575 

-0.1621 

+41 

~^\ 

1 

XEIV 

MOON. 

i  11 

SEPTEMBER. 

1 

} 

Virgin  is  {mean) 

2.9     +o.i6 

-1.7-  0  57.4 

5 

6  57  3    ^-  5  170 

+0.7669 '  0.4982 

-0.2524 

+89 

-  3 

i- 

Virginis 

5-7      0-2I 

2.5        3   196 

16  47.3   -  9     9.2 

+0.8845  0.4967 

0.2505 

+87 

+  4 

46 

Virginis 

6.1       0.22 

2.4        2  53.1 

17  18.4   -  8  39.1 

+0.2716  0.4966 

0.2504 

^58 

-29 

48 

Virginis 

6.5     +0.22 

-2.6    -  3  10.8 

19     7  5    -  6  530 

+0.1390  0.4965 

-0.2499 

+50 

-36 

i     ^ 

Virginis 

46      023 

3.1        5     36 

22  26.3    -  3  39.6 

+1.3714  0.4963    0.2488 1 

+85 

+45 

65 

Virginis 

6.0 ,     0.28 

32       4  273 

6 

5  47.8  ,  +  3  29.7 

-1.1118 1 0.49O1 

0.2459 

-20 

-90 

66 

Virginis 

5-7      029 

3  ^        4  417 

6  28.0    +  4     8.8 

-1. 0133  0.4961 

0.2455 

-13 

-90 

'  72 

Virginis 

6.1       0.30 

3.6        6     0.4 

9  41.6    +  7   17.1 

-0.3627 1 0.4962    0.2440 

+23 

-64 

;    / 

1 

Virginis 

4.8    -♦-0.30 

-36-  5  47-5 

10  32.9    +  8     6.9 

-08069  0.4963  -0.2435 

-  I 

-90 

1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 



Th«  Star's 

from 

SEPTEMBER. 

At  Cokjukctiom  in 

R.A. 

Limiting 
Parallels. 

Name. 

1 
Mag. 

Red'na 

29ZC 

tiozL 

1 

Washington        Ang?i, 
Mean  Time.  ,        p 

Y 

-/ 

y 

N. 

S. 

0    1 
1 

Aa      ' 

A3 

I        1      - 

8 

.Of 

d     h     m          h      m 

0 

m 

Virginis 

5-4 

+0.32 

-43 

-  8   15.0 

«  15  49-5    -10  45.2 

+0.6184   0.4966 

-0.2406 

+79   -10  i 

575    B 

Virginis 

6.2  j     0.35 

47 

9  15.6 

18  531  |-  7  46.7 

+0.9969  , 0.4969 

0.2387 

+81    +12 

96 

Virginis 

6.5 

0.43 

51 

9  54-6 

7     6  45.3    +  3  45.8 

-1.0702    0.4990 

0,2300 

-20  1  -90 

A 

Virginis 

4-7 

0.461 

6.1 

12  57-5 

12  n.o  +  9    2.4 

+1.0600  1  0.5002 

0.2254 

+77    +16 

2 

Librae 

6.3 

0.49 

5-7 

II   18.3 

14  31.6  +11  19.0 

-1.2933 '0.5009 

0.2232 

-40  1  -90 

8 

Librae 

5-4 

+0.61 

-7.2 

-15  37-5 

8     4  59.9   +  I  22.5 

+0.3573  \  0.5056 

-0.2084 

+56 !  -24 

a« 

Librae 

2.9  1     0.62  1 

7.2 

15  40.2 

5     5-9+1   28.3 

+0.3859 

0.5056 

0.2083 

+58  -22 

V 

Librae 

5.3;     0.70 

7-3 

15  54.6 

13  20.1    +  9  28.2 

-1.0242 

0.5089 

0.1985 

-21  '  -90 

22 

Librae 

6.5     0.70 ! 

7-4 

16     8.3 

13  26.0 '  +  9  33.9 

-0.791 1 

0.5089 

0.1984 

-  6    -90 

26 

Librae 

6.3     0.75 

7-8 

17  26.1 

17  25.3    -10  33.8 

-0.1366   0.5107 

0.1932 

+28,-51 

28 

Librae 

6.2 

+0.78 

-7-9 

-17  50.1 

20  40.4    -  7  24.5 

-0.3154    0.5122  ;  -  0.1889 

+18    -61 

150   B. 

Librae 

6. 1       0.84 

8.5.    19  51.6 

9     2   10.2  ,  -  2     4.5 

+0.9105   0.5148  ,    0.1812 

+70   +  8 

II    H 

Librae 

5-4  '     085  , 

8.4      19  22.0 

2  37-6 

-  1   38.0 

+0.2818   0.5151 

0.1805 

+48    -27 

172   B. 

Librse 

5.9       0.89 

8.8 

20  43  3 

5  27.6 

+   I     7.0 

+1.2761    0.5164 

0.1763 

+69   +42 

41 

Librae 

5  3       "-90 

8.2 

19     0.5 

5  48.6 

+  I  27.4 

-0.6825   0.5166 

0.1758 

-3    -90 

K 

Librae 

5.0    +0.91 

-8.4 

-19  23.4 

7  20.2 !  +  2  56.1 

-0.5267   0.5174 

-0.1735 

+  5   -77 

7. 

Librae 

4.9      0.98 

8.5 

19  541 

13     0.9   +  8  26.4 

-0.9205   0.5203 

0.1646 

-19   -90 

10   G. 

Scorpii 

5.9       i.oi 

8.7 

20  43.5 

15     9.1  '  +10  30.7 

-0.3568   0.5215 

0.1611 

+13   -65 

6 

Scorpii 

2.61     1.03 

9.2 

22  22.1 

i6  26.1    +11  45.31  +r.2564    0.5221 

0.1590 

+68    +41 

LP 

Scorpii 

4.6'     1.08 

8.6 

20  37.7 

19  56.2-   8  51. 1 

-1.2149   0.5241 

0.1531 

-43    -90 1 

P 

Ophiuchi 

4.7,  +1.20 

-9.2 

-23  14-5 

10    4  42.3  ,  -  0  21.7 

+0.3992   0.5290 

-0.1376 

+50    -21 

126   B. 

Scorpii 

6.1       1.32 

9.2 

24  17-8 

12  19.3    +  7     0.5 

+0.5690   0.5332 

0.1231 

+58    -II 

88    B. 

Ophiuchi 

6.3 

1-45  , 

9.0 

24  57.5 

20  54.3    -  8  41.4 

+0.3150   0.5379 

0.1057 

+41    -25 

26 

Ophiuchi 

5.8 

145I 

9.0 

24  513 

20  597   -  8  36.2 

+0.19 1 2   0.5380 

0.1055 

+35  -32 ; 

137   B. 

Ophiuchi 

6.3       1.54' 

8.8 

25     8.8 

11     2  341    -  3  12.9 

-0.0429   0.54 1 1 

0.0937 

+21    -45 

36    OphiMchx  {is f  sfar) 

5-4'  +1-55 

-9.9   -26  28.5 1 

3.59.7   -  i  50.1 

+1.2836   0.5418 

-0.0906 

+64   +55 

0 

Ophiuchi 

3.3  '     I  60 

8.3 

24  54-8 

7     2.5+1     6.5 

-0.6971    0.5434 

0.0839 

-14    -90 

136   G. 

Ophiuchi 

6.3  i     1.65 

8.5 

25  52.0 

9  154   +  3  M-8 

+0.1694   0.5446 

0.0790 

+30  -  -33 

151    G. 

Ophiuchi 

6.0       1.69 ' 

8.5 

26  12.2 

11  25.8   +  5  20.8 

+0.3722   0.5456 

0.0740 

+42   -22  j 

4    G. 

Sagittarii 

6.2       1.81 

8.1 

26  56.8 

18  55.1 

-II   25.4 

+0.6931    0.5493 

0.0567 

+61 

-3 

66   B. 

Sagittarii 

4.7 

+2.01 

-6.8 

-27     4.6 

la    7  58.8 

+   I    10.9 

+0.2989   0.5548 

-0.0250 

+33 

-26 

67    B. 

Sagittarii 

6.4 

199I 

6.3 

25  38.4 

8  17.2 

+   I   28.7 

-1.2705   0.5549 

0.0242 

-64    -90 

68    G. 

Sagittarii 

6.2 

2.07  1 

6.2 

26  41.4 

12   12.6   +  5   15.7 

-0.2052   0.5563 

0.0144 

+  5    -55 

69   G. 

Sagittarii 

6.3       2.07 

6.2 

26  48.8 

12  22.3    +  5  25.1 

-0.0740   0.5564 

0.0140 

+12    -47 

86    B. 

Sagittarii 

6.5  1     2.07^ 

6,1 

26  38.5 

12  44.6  1  +  5  46.6 

-0.2656   0.5565   -0.0131 

+  2    -59 1 

9 

Sagittarii 

33     +2.19 

5-4 

-27     51 

19  58.3    -II   15.2 

+0.1873  1  0.5587   +0.0053 

+25 

-32 

a 

Sagittarii 

2.3       2.23 

4.6 ,    26  24.6 

13     0     7.6 

-  7  14  9 

-0.4971    0.5598 

0.0160 

-II 

-77 

T 

'  Sagittarii 

3  5       2.33; 

4.6      27  48.2 

5     73 

-  2  26.1 

fi.1157   0.5608 

0.0289 

+62    +29 

201    B. 

Sagittarii 

5  9 '     2.33 

3.4      26     3.6 

7  50.7 

+  0  11.5 

-0.6725   0.5613 

0.0360 

-18   -90 

248    B. 

Sagittarii 

5-7 1     2.45 

2.8 

27  10  3 

14  56.5 

+  7     1.9 

+0.8402   0.5623     0.0544 

+63    +  7 

/; 

Sagittarii 

4  7  '  +2.44  ! 

-1-7 

-25     50 

17  53-6,+  9  52.4 

-1.2205    0.5626   +0.0621 

-54    -90 

(J 

Sagittarii 

4.8       2.58 

0.8 

26  32.3 

14     2     1.7-6   17.2 

+0.9225   0.5629 1    0.0830 

+63  ,  +12 

A 

Sagittarii 

4.9       2.58 

-0.6 

26  26.4 

3  22.0    -  4  59.7 

+0.9298   0.5628  1    0.0864 

+64    +13 

40   B. 

Capricorni 

6.2       2.70 

^-2.1  !^  25  14.9 

^7  53-7  1  +  9     02     +1.1804    0.5618      0.1227 1 

+65    +34 

56    B. 

Capricorni 

6.3 '     2.73 

3.2  I' 24    6.1 

21     2.0   -II  58.2 

+0.3699   0.5614     0.1303I 

+46   -22 

86    B. 

Capricorni 

6.2     +2.76 

+3.8  '  -24     7.2 

16     2  34.4    -  6  37-9 

+1.1436   0.5605 

+0.1433 

+66  1  +29 

X 

Capricorni 

53 

2-75 

5-5      21  33.2 

9   19.8  '  -  0     7.1 

-0.5204  1  0.5592 

0.1588 

+  2    -77  1 

27 

Capricorni 

6.1 

2.74, 

5  7      20  55.0 

9  45.8  1  +  0  18.0 

-1. 1166  1  0.5591 

0.1597 

-34  ,  -90 ' 

^ 

Capricorni 

5-3 

2-75 

6.1      21     1.4 

12  24.4    +  2  50.9 

-0.5732   0.5585 

0.1656 

0-82 

33 

Capricorni 

53 

2.78 

6.6,    21    14.0 

16     7.2  1  +  6  25.8     +0.2742    0.5576      0.1735 

+45    -28 

35 

Capricorni 

6.0  1  +2.79 

+6.8    -21   35.1 

17  27.9'+  7  43.7     +0.8746  '  0.5573    +0.1764 

+68   +  7  ; 

128    B. 

Capricorni 

6.5  '     2.76 

7  4  '    19  32.3 

18  41.1+  8  54.3     -1.0329    0.5570      0.1790 

-26   -90 

37 

Capricorni 

57       2.79 

7.6  1    20 '29.0 

20  48.3    +10  57.0.  +0.3321    0.5565      0.1833 

+50    -25 

€ 

Capricorni 

47       2.78 

7.9      19  52.1 

21  47.2+11   53.8  1  -0.1257    0.5562      0.1853 

+25   -50 

K 

Capricorni 

4.8       2.79 

8.4  '    19  16.5 

1«     0  14.2-  9  44.4     -0.2793    0.5556      0.1902 

+  18-59 

143   B. 

Capricorni 

6.1     +2.80 

+8.21-20     1.8 

0  28.9   -  9  30.1     -^0.5488  1  0.5555    +0.1907 

1                                                   1 

+63-13 
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ELEME 

NTi 

S  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

i 

SEPTEMBER. 

Thb  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. . 

Name. 

Mag.' 

Red'ns 
19K 

s       1 

^'^^^"^    'Apparent 
'•°-          ;  Declina- 

1 
„,     .  .     ^             Hour 
Washington        Angle.     , 
Mean  Time.            Jf        1 

r 

1 

i 
1 

N. 

0 

s 

» 1 

tt           0        » 

d      h      m    i       h      m    , 

|i54   B.  Capricorni 

6.1, 

+2.81  • 

+  9.0  ,  -19     2.4 

1«    4  133   -  5  536 

+0.2522 

0.5545  •  +0.1980 

+47 

-29! 

i6i    B.  Capricorni 

6.4 

2.81 

9.8  .     18  20.0 

8  52.6.-   I   24.1  1 

+0.4647 

0.5533 '  0.2066 

+60 

-18 

29         Aquarii  {mean) 

6.5 

2.79 

lo.o,    17  23.7 

8  59.8  1  -  I   17.2 

-0.4751 

0.5533  i  0.2068 

+10 

-72 

56          Aquarii 

6.1 

2.78 

I2.I  !      15       2.6 

21  26.7    +10  43.8  1 

-0.1762 

0.5500   0.2278 

+28 

-53 

1  69         Aquarii 

56 

2.80 

13.2        14    31.6 

17     5   18.2  1-  5  40.9 

+1.1327 

0.5481   0.2393 

+75 

+22 

r          Aquarii 

4-4 

+  2.78  ' 

+  13.3    -14     3-8 

6     9-4-4  515; 

+0.8658 

0.5479  +0.2404 

+76 

+   4- 

1  74          Aquarii 

5-8 

2.76 

13.8      12     5.5 

7  55-6    -  3     8.9 

-0.7120 

0.54751  0.2428 

+  2 

-90  1 

290   B.   Aquarii 

6.3 

2  75 

14.9      II   10.4 

17  34  3  '  +  6  10.2  1 

+0.7570 

0.54561  0.2543 

+79 

-  3 

,  V*          Aquarii 

4-5  ■ 

2.75 

15  1        9  34-4 

18     7.1    +  6  41.9' 

-0.7215 

0.5454   0.2549 

+  2 

-90! 

y\^         Aquarii 

4.6  1 

2.73' 

15.2        9  40.2 

19     32    +  7  36.0 

-0.3859 

0.5453   0.2558 

+20 

-65 

'   1/'^          Aquarii 

5-2 

+2.74  ' 

+15.2    -10     5.9 

19  32.0+  8     3.9 

+0.1708 

0.5452  +0.2563 

+49 

-34 

'336   B.  Aquarii 

6.3 

2-73  1 

15  7  1      9  45  4 

18     0     8.3    -II  29.21 

+1.0155 

0.5445   0.2608 

+80 

+13 

351    B.  Aquarii 

65 

2.71 

16.1        7  57.5 

3     7-8-8  35-7 ' 

-0.0133 

0.5441   0.2634 

+40 

-431 

376   B.  Aquarii 

6.3 

2.70, 

16.6       6  52.5 

9     6.3-2  49.3 

+0.4854 

0.5436 

0.2680 

+70 

-18  ■ 

1  27          Piscium 

^•'1 

2.661 

17.0 1      4     3.0 

13  46.01  +  I  41. 1 

-1.C934 

0.5434 

0.2710 

-18 

-^0. 

1  29         Piscium 

51. 

+2.65 

+17.1I-  3  31.4 

15  12.8'+  3     4.9' 

-1.2287 

0.5432 

+0.2717 

-29 

-9oi 

4          Ceti 

6-3 

2.65 

•17-3        3     2.7 

17  55-9  !  +  5  42.5  ! 

-0.9670 

0.5431 

0.2730 

-10 

-90 

5          Ceti 

6.31 

2.65 

173        2  56.6 

18     8.81+  5  55.1 

-1.0096 

0.5432 

0.2731 

-12 

-90 

54   B.  Ceti 

6.3 

2.631 

17.8        2  42.7 

19     I  38.5-10  50.21 

+0.8166 

0.5433 

0.2757 

+87 

0 

10         Ceti 

6.4 

2.62 

17.8        0  32.6 

2  36-7!-  9  54  I  ! 

-1.0826 

0.5433 

0.2759 

-17 

-90 

14          Ceti 

54' 

+2.62 

+17.9   -  0  59.7 

6  42.4  •  -  5  56.6  ! 

+0.5004 

0.5436 

+0.2766 

+73 

-17' 

77          Piscium 

6.4 

255 

17.9   +  4  26.1 

20  31.91  +  7  25.0 

-1.0866 

0.5457   0.2755 

-17 

-86 

1263   B.  Piscium 

6.41 

2.52 

17.8  ,      7  30.0 

ao    6  43.3    -  6  44.5  1 

-1.3462 

0.5483,  0.2713 

-42 

-82 

fi         Piscium 

5.0 

2.52 

18.0        5  41. 1 

7  32.3  1  -  5  57-2 

+0.6791 

0.5485 

0.2708 

+89 

-  7 

0         Piscium 

44 

2.49 

17.6        8  42.6 

14  20.5    +  0  37.01 

-0.4996 

0.5507 

0.2662 

+17 

-70 

'  29         Arietis 

6.1 

+2.40 

+16.0+14  38.5 

ai  II    9.01-3  18.4 

-1.0672 

0.5593 

+0.2439 

-17 

-75 

1     0          Arietis 

5-8, 

2.38 

15.6      14  56.1 

16    89  +  1  30.8 

-0.1590 

0.5617 ;   0.2367 

+34 

-461 

1     a         Arietis 

55 

2.36 

15-5  ;    M  43  0 

19     6.6,+  4  21.9 

+0.7542 

0.5631 

0.2322 

+90 

+   3i 

124   B.   Arietis 

6.4 

2.36, 

15.1      16     7.2 

19  48.9  1+  5     2.8  1 

-0.4815 

0.5635 

0.2310 

+17 

-63 

|I45    B.   Arietis 

6.51 

2.32. 

15.0 1    15  30.7 

22     0  40.9    +  9  44.0 ' 

+1.2309 

0.5660 

0.2228 

+90 

+381 

,  53          Arietis 

6.01 

+2.33 

+14.51+17  32.2 

I  48.9  !  H  10  49.5 

-0.5373 

0.5666 ,  +0.2209 

+14 

-65 

1 175    B.  Arietis 

6.4' 

2.29 

13.7      18  26.7 

9  58.8    -  5   18.91 

+0.2976 

0.5708 1   0.2055 

+60 

-18 

'  14   H'.  Tauri 

6.5 

2.27 

12.7      20  37.6 

14  52-3  I  -  0  36.4 

-0.9017 

0.5733,    0-I955 

-  8 

-691 

13          Tauri 

56, 

2.25 

13.0      19  25.0 

16   14.6    +  0  42.8  1 

+0.5752 

0.5740  1    0.1925 

+82 

-   3: 

1  14          Tauri 

6.2  1 

2.25 

12.9      19  23.1 

16  50.4  ,  +   I    17.3  1 

+0.7212 

0.5743      0.1912 

+90 

^  ^; 

1  22  H'.  Tauri 

6.1 

+2.26 

+12.6   +20  38.9 

17     6.3+   I   32.51 

-0.4927 

0.5745   +0.1907 

+16 

-59' 

'  32          Tauri 

5.8 

2.23 

11.6      22   J3.4 

22     7.1    +  6  21.8 

-1.1423 

0.5769,    0.1794 

-27 

-68 

1  A"^         Tauri 

46 

2.20  • 

11.5      21  50.4 

23     I   16.8    +  9  24.3  ' 

-0.2035 

0.5785,    0.1721 

+32 

-41 

,  39         Tauri 

6.1 

2.20 

11.4      21  46.2 

I   32.1    +  9  39.11 

-0.0893 

0.5786,    0.1715 

+38 

-35 

;i92   B.  Tauri 

6.1 

2.18 

II. I      22   II. I 

4  33.1    -II  27  I 

-0.0006 

0.5800  1    0.1642 

+43 

-29 

!  51          Tauri 

5-6 

+2.15 

+11. 1    +21  21.8 

6  46.1    -  9  19.2  1 

+1.1844 

0.5810  1+0.1587 

+90 

+41 

1  56          Tauri 

5-2 

2i5i 

ii.o^    21   33.6 

7  15.4    -  8  51.0 

+1.064 1 

0.5812      0.1575 

^qo 

"^3^  , 

62          Tauri 

6.1 

2.16 

lO.O:        24          5.7 

8  57.9    -  7   12.5  . 

-1. 2190 

0.5819     0.1532 

-37 

-66' 

K         Tauri 

4' 

2.14 

10.6        22       5.5 

9  32.2    -  6  39.5 

+0.8826 

0.5822      0.1517 

+90 

+  19 

67          Tauri 

54 

2.14 

10.7        21    59.9 

9  33  4    -  6  38  4 

+0.9800 

0.5822.    0.1517 

+90 

+■26. 

1     i-         Tauri 

4-2 

+2.14 

+  10.4     +22    36.8 

9  54-0    -  6  18.7 

+0.4133 

0.5823  j +0.1508 

+69 

-  ^\ 

72          Tauri 

54 

2.13 

10.4        22    47.8 

10  17.6        5  55.9 

40.2872 

0.5825      0.1498 

+60 

-13 

284   B.  Tauri 

6.0 

2.11 

98        23       9.6 

13  55.2    -  2  26.9 

+0.4484 

0.5840!    0.1404 

+72 

1 
-  5 

r          Tauri 

4-5 

2.08 

9.8        22    47.3 

16  12  0   -  0  15.5 

+  1,1375 

0.5848      0.1343 

+90 

+40 

95          Tauri 

6.2^ 

2.09 

9  4      23  55.3 

16  34.1    40     5.7 1 

+0.0439 

0.5850,    0.1333 

+46 

-24. 

300   B.  Tauri 

62 

+2.07 

+    9.5     423    28.0 

17  330+   I     2.3 

+0.6328 

0.5853+0.1307 

+89 

+  7I 

315   B.  Tauri 

6.3 

2.04 

87    24  27.1 

21  40.2    +  4  59.7 

+0-1543 

0.5867  j    0.1194 

+52 

-171 

99          Tauri 

6.0 

2.03 

8.8      23  48.7 

22   17. 1    +  5  35.1 

+0.8742 

0.5869     0.1177 

+90 

+22' 

j     k         Tauri 

56 

2.05 

8.4      24  54.9 

22  24.1    +  5  41.8 

-0.2268 

0.5869  j    0.1174 

+30 

-36 

'103          Tauri 

5-5 

2.00 

8.3      24     8.9 

24     2   17.7    +  9  26.0 

+0.9832 

0.5880,    0.1064 

+90 

+31 

118          Tauri 

1 

54 

+  1.92 

+  7.1  .  +  25     4.8 

10  29.4    -  6  42.1 

+0.8182 

0.5897  '  +0.0827 

+90 

■t22| 
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ELEMENTS  FOR  THE  PR! 

EDICTIO 
TEMBER. 

N  OF  ( 

^CCULTATIONS. 

• 

SEP 

Th«  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Name. 

Mag 

Red'ns  from 
igiau. 

Apparent 
Declina- 
tion. 

Washington 
Mean  Time. 

Hour 

Y             x' 

y 

N. 

S. 

s 

,. 

d 

h      m 

h      m 

0 

0 

112     B. 

Aurigae 

57'  +I-9I 

+6.2 

+26  52.2 

%^ 

13  30-2 

-   3   48.6 

-0.7641    0.5902 

+0.0739 

-  I 

-63 

125 

Tauri 

5.1  1      1.89 

6.4 

25   50.9 

14  31.2 

-   2    50.0 

+0-3477   0.5903 

0.0708 

+65 

-  2 

136 

Tauri 

4-6       1.85 

5-2 

27   35-6 

19  44.3 

+    2    10.4 

-1.0994    0.5907 

0.0552 

-27 

-62 

139 

Tauri 

4.7       i-8i 

5.6 

25   56.7 

21   34.0 

+  3  55  7 

+0.6764  0.5906 ;  0.0497 

+90 

+17 

415    B. 

Tauri 

6.1        1.82 

4-9 

27  34.2 

22  42.1 

+   5      I.O 

-0.9261  0.5906    0.0463 

-13 

-62 

49 

Aurigse 

5.1 

+  1.67 

+3-3 

+28     5.6 

25 

II   54.9 

-  6  18.2 

-I.I  198  0.5891  +0.0064 

-30 

-62 

39 

Geminorum 

6.2 

1.52 

31 

26   12.1 

21      8.9 

+  2  33  6 

+0.7569  0.5865  -0.0212 

+90 

+24 

40 

Geminorum 

6.3 

1.52 

31 

26     2.3 

21    24.5 

+  2  48.6 

+0.9192  0.5864 

0.0220 

+90 

+34 

47 

Geminorum 

5-6 

1.48 

2.2      27     0.3 

26 

2     4-7 

+  7  17.7 

-0.2126  0.5847 

0.0357 

+30 

-29 

134   B. 

Geminorum 

6.5        1.45 

2.0      26  51.2 

4  19-2 

+  9  26.9 

-0.1420  0.5837 

0.0421 

+35 

-25 

59 

Geminorum 

5.7     +1-42 

+  1.5 

+27  48.8 

7  16.9 

-II  42.4 

-1.2729 '  0.5824 

-0.0506 

-57 

-62 

V 

Geminorum 

43       136 

1.2 

27     5.8 

II  50.0 

-  7  19.9 

-0.7930  0.5801 

0.0635 

-  3 

-63 

c 

Geminorum 

5-5       I-3I 

1.3 '    26     0.0 

15     8.8 

-  4     8.8 

+0.1198  0.5782 

0.0726 

+50 

-14 

0 

Geminorum 

5.0       1.27 

0.7      27     0.0 

18  56.0 

-  0  30  4 

-1.2147  '■  0.5760 

0.0828 

-40 

-63 

6>» 

Cancri 

6.0 1     1.22 

0.8      25  38.4 

21  59.2 

+  2  25.8 

-0.0662  0.5742 

0.0908 

+39 

-26 

4 

Cancri 

6.2  1  +1.21 

+0.9    +25  20.3 

22  19.3 

+  2  45-2 

+0.2177 ,  05740 

-0.0917 

+56 

-II 

V 

Cancri 

5.9 1     1.18 

0.2 

25  46.9 

27 

I  54-5 

+  6  12.1 

-0.5899 1 0.5716 

0.1009 

+10 

-57 

y. 

Cancri 

5-9!     1.12 

0.6 

24   1S.4 

6     7.1 

+10  15.3 

+0.5020  0.5688 

0.1H5 

+77 

+  2 

28 

Cancri 

6.1  j     1.08 

0.2 

24  26.6 

9  30  3 

-10  29.0 

-0.0332  0.5664 

0.1 197 

+41 

-29 

ii» 

Cancri 

5.7       106 

0.2 

24  23.1 

10  43.9  i-  9  18. 1 

-0.1200  0.5655 

0.1226 

+36 

-32 

I* 

Cancri 

6.4    +1.06 

•K).I 

+24  23.5 

II  21.7    -  8  41.7 

-0.2045  0.5650 

-0.1 24 1 

+32 

-36 

194   B. 

Cancri 

6.3      0.90 

-0.6 

23  20.6 

28 

2   16.1  1  +  5  40.6 

-1.2063  0.5539 

0.1567 

-35 

-67 

f 

Cancri 

5.2      0.88 

0.4 

22  24.6 

3     7.0  1  +  6  29.6 

-0.3576 1 0.5532 

0.1584 

+23 

-48 

79 

Cancri 

6.1      0.88 

0.4 

22  21.7 

3  33.3  j+  6  55.1 

-0.3769  0.5528 

0.1593 

+22 

-50 

90  H' 

.  Cancri 

6.1       0.86 

0.3 

21  39-3 

5     1.0+8   19.7 

+0.1340  j  0.5517 

0.1622 

+51 

-23 

,57   B. 

Leon  is 

6.5    +0.72 

-0.7     +19    16.7 

19     3.6  ,  -  2     6.4 

+0.1873  0.5409 

-0.1876 

+54 

-23 

7 

Leon  is 

3.6      0.61 

0.8 

17  12. 1 

29 

5  49.0 

+  8  17.9 

+0.2856  0.5330 

0.2040 

+59 

-21 

42 

Leon  is 

6.1       0.56 

0.8 

15  25.8 

12  49.7 

-  8  54-9 

+0.7130 1 0.5280 

0.2134 

490 

+  I 

^? 

Leon  is 

5.8      0.52 

0.9 

14  36.0 

17  54.6 

-  3  59.6 

+0.5013  0.5246 

0.2195 

+74 

-II 

;    k 

Leonis 

5.5    +0.47 

-1.3     +14    40.2 

30 

0  59.6   +  2  52.4 

-1. 1573  0.5201 

-0.2271 

-24 

-75 

NEW 

MOON,       \ 

1 

, 

6c 

TOBER. 

-  5  48.9 

\ 

Virgin  is 

4.7    +0.28 

-53-12  57.5 

4 

19  32.1 

+0.9097 

0.5012 

-0.2274 

+77    +  6 

8 

Librae 

5-4  1     036 

6.2    15  37.5 

5 

12  20.0 

+  10  30.3 

+0.1833 

0.5066 

0.2102 

+47    -33 

a» 

Librae 

2.9 !     0.36 

6.2    15  40.2 

12  26.0 

+10  36.1 

+0.2119 

0.5067 

0.2101 

+48    -32 

V 

Librae 

5-3  ,     0.42 

6.4    15  54.6 

20  39.7    -  5  24.5 

-1. 2102 

0.5C99 

0.2001 

-36  1  -90 

22 

Librae 

6.5       0.42 

6.4    16  8.3 

20  45.61-  5  18.8 

-0.9768 

0.5099 

0.2000 

-18 

-90 

26 

Librae 

6.3     +0.44 

-6.8   -17  26.1 

6 

0  44.8    -  I  26.7 

-0.3250 

0.5116 

-0.1947 

+  18 

-62 

28 

Libra 

6.2 '     0.47 

6.9      17  50.0 

3  59.8    +  I  42.6 

-0.5076 

0.5130 

0.1903 

+  8 

-75 

150   B. 

Librae 

6.1       0,51 

7  4      19  51.6 

9  29.5   +7     2.4 

+0.7165 

0.5154 1  0.1825 

+70 

-  4 

II   H. 

Librae 

5.4       0.52 

7.V    19  22.0 
7.6     20  43.3 

9  56.9  1  +  7  29.0 

+0.0860 

0.5157    0.1818 

+38 

-38 

172   B. 

Librae 

5-9  >     0-55 

12  47.0  '  +10  14.0 

+1.0808 

0.5170 1  0.1775 

+69 

+21 

41 

Librae 

5-3     +0-55 

-7.3-19     0.5 

13     8.0+10  34.4 

-0.8836 

0.5171  i  -0.1770 

-15 

-90 

K 

Librae 

5.0       0.56 

7.4      19  23.4 

14  39.7  1 -11   56.8 

-0.7285 

0.5179    0.1747 

-  6 

-90 

X 

Librae 

4.9      0.62 

7-5  1    19  540 

20  20.8    -  6  26.1 

-1.1279 

0.5206    0.1656 

-33 

-90 

10   G. 

Scorpii 

5-9 

0.64 

7.7  1    20  43.5 

22  29.2  1  -  4  21.6 

-0.5639 

0.5216    0.1621 

+  2 

-81 

(5 

Scorpii 

2.6 

0.65 

8.1  t    22  22.x 

23  46.3    -  3     6.9 

+1.0539  0.5222    0.1599 

+68 

+20 

19 

Scorpii 

4-9 

+0.76 

-8-5  '  -23  57-3 

7 

9  40.4  ,  +  6  28.7 

+1.316110.5271  -0.1425 

+66 

+58 

9 

Ophiuchi 

4-7 

0.79 

8.2 

23  145 

12     4.7    +  8  48.4 

+0.1876:0.5283    0.1380 

+38 

-32 

126   B. 

Scorpii 

6.1 

0.88 

8.4 

24   17.8 

19  43  7   -  7  47  4 

+0.3556,0.5320    0.1233 

+45 

-23 

88   B. 

Ophiuchi 

6.3 

1. 00 

8-4      24  57.5 

8 

4  22.0  1  +  0  34.0 

+0.098210.5362    0.1058 

+30 

-37 

26 

Ophiuchi 

5.8 

1. 00 

8.4 

24  513 

4  27.4    +  0  39  2 

-0.0262 1 0.5363    0.1056 

+23 

-44 

137    B. 

Ophiuchi 

6.3 

+  1.08 

-8.2 

-25     8.8 

10     4.4    +  6     5.2 

-0.2626  0.5389  -0.0937 

+  10 

-59 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER. 

The  Sxi 

Red'n 
igj 

At  Conjunction  in  R.  A.                               pi?ine"» 

Name. 

Mag. 

a  from 
o.a 

'  Apparent 
1   Declina- 
tion. 

Washington 
Mean  Time. 

Hour 

Angle, 

II 

Y 

x' 

y' 

N. 

S.  . 

Aa             Ad 

! 

8          1"                0           . 

d      h     m 

h      m 

e 

0  t 

36  Opbiuchi  {ist  star) 

5-4 

+  1.07       -    9.4 

-26  28.4 

8  11   30.7 

+  7   28.6 

-H.0719 

0.5395 

-0.0906 

+64 

+24 

d 

Ophiuchi 

.3-3 

113 

7-9 

24  54-8 

14   35.3 

+  10  27.0 

-0.9214 

0.5409 

0.0838 

-28 

-90 

136  G. 

Ophiuchi 

6.3 

I.I7 

8.1 

25   52.0 

16  49.4 

-II   23.4 

-0.0497 

0.5418 

0.0788 

+  19 

-46 1 

151    G. 

Ophiuchi 

6.0 

1.20 

8.1      26   12.2 

19      1.2 

-  9   16. 1 

+01545 

05427 

0.0738 

+29 

-34 

4   G. 

Sagittahi 

6.2 

1.32  j           8.0 

26  56.7 

9     2  35.6 

-  I  57-2 

+0.4780 

0-5457 

0.0565 

+47 

-16, 

66   B. 

Sagittarii 

4-7 

-H.52 

-  7.0 

-27     4-7 

15  50.1 

+10  50.0 

+0.0831 

0.5500 

-0.0247 

+21 

-38 

68   G. 

Sagittarii 

6.2 

1.58 

6.6 

26  41.4 

20     7.9 

-  9     1.2 

-0.4242 

0.5511 

0.0142 

-  7 

-71 

69  G. 

Sagittarii 

6.3 

1.58 

6.6 

26  48.8 

20  17.7 

-  8  51-8 

-0.2919 

0.5512 

0.0138 

0 

-61 

86   B. 

Sagittarii 

6.5 

1.58 

6.5 

26  38.5 

20  40.4 

-  8  29.9 

-0.4853 

0.5513 

-0.0128 

-10 

-76 

^ 

Sagittarii 

3-3 

1.70 

6.0 

27     51 

10    4     15 

-  I  24.2 

-0.0261 

0.5530 

+0.0055 

+13 

-45 

a 

Sagittarii 

2.3 

+I-7.5  1  -  5-4 

-26  24.6 

8  15.5 

+  2  40.9 

-0.7154 

0.5537 

+0.0161 

-22 

-90. 

T 

Sagittarii 

3-5 

1.84 

5-5  1    27  48.3 

13  20.9 

+  7  35  4 

+0.9150 

0.5544 

0.0290 

+62 

+  12' 

201     B. 

Sagittarii 

5-9 

1.86 

4-4      26     3.6 

t6     7.6 

+10  16.2 

-0.8894 

0.5547 

0.0360 

-30 

-90 

248   B. 

Sagittarii 

5.7 

1.98        4.0'    27  10.3 1 

23  22.2 

-  6  44  6 

+0.6420 

0.5551 

0.0542 

+58 

-  6 

U) 

Sagittarii 

4.8 

2.14  >       2.3 

26  32.4 

11  10  42.2 

+  4  II. 2 

+0.7324 

0.5552 

0.0826 

+63 

-   1 

A 

Sagittarii 

4.9 

+2.15    -  2,1 

-26  26.4 

12     4.4 

+  5  30.5 

+0.7407 

0.5551 

+0,0859 

+64 

°i 

40   B. 

Capricorni 

6.2 

2.32 

+  0.2 

25   149 

12    2  56.6 

-  4     8.9 

+1.0053 

0.5537 

0.1218 

+65 

+17' 

56   B. 

Capricorni 

6.3 

2.36 

1-5 

24     6.2 

6     9,3 

-  I     3.0 

+0.1 89 1 

0.5533 

0.1293 

+36 

-32! 

86   B. 

Capricorni 

6.2 

2.40 

1.8 

24      7-2 

II  49-7 

+  4  25.4 

+0.9760 

0.5523 

0.1423 

+66 

+14 

X 

Capricorni 

5-3 

2.43 

3-7 

21   33-3 

18  44.7 

+11     6.0 

-0.6975 

0.551 1 

0.1576 

-  7 

-90 

27 

Capricorni 

6.1 

+2.43 

+  3.9 

-20  55.0 

19  11.3 

+11  31.7 

-1.2992 

0.5510 

+0.1585 

-55 

1 
-90 

0 

Capricorni 

5.3 

2.45 

4.3 

21     1.5 

21  53.6 

-  9  518 

-07474 

05504 

0.1643 

-  9 

-90 1 

33 

Capricorni 

5.3 

2.49 

471    21   14.0 

13     I  41.6 

-  6  II. 7 

+0.1124 

0.5496 

0.1723 

+37 

-37' 

35 

Capricorni 

6.0 

2.51 

48  1    21  351 

3     4.1 

-  4  52.1 

+0.7200 

0.5493 

0.1752 

+68 

~  -^1 

128   B. 

Capricorni 

6.5 

2.49 

5.6      19  32.4 

4  190 

-  3  39-8 

-1.2036 

0.5492 

0.1777 

-40 

-90I 

37 

Capricorni 

5-7 

+2.52 

+  5.6 

-20  29.1 

6  29.0 

-  I   34-2 

+0.1764 

0.5487 

+0.182 1 

+41 

-33 1 

e 

Capricorn! 

4-7 

2.52 

6.0 

19  52.1 

7  29.2 

-  0  36.2 

-0.2843 

0.5486 

0.184 1 

+18 

-^' 

K 

Capricorni 

4.8 

254 

6.5 

19  16.5 

9  59  4 

+  I  48.8 

-0.4360 

0.5480 

0.1890 

+10 

-70 

143   B. 

Capricorni 

6.1 

2.56 

e.3 

20     1.8 

10  14.5 

-^  2     3.5 

+0.3996 

0.5479 

0.1895 

+54 

-21 1 

154  B. 

Capricorni 

6.1 

2.58 

71 

19     2.4 

14     3.7 

+  5  44.8 

+0.1055 

0.5471 

0.1967 

+39 

-37 

161   B. 

Capricorni 

6.4 

+2.60 

+  7  9 

-18  20.0 

18  48.7 

+10  20.0 

+0.3260 

0.5462 

+0.2055 

+52 

-25 

29 

AquaLTii  (fman) 

6.5 

2.58 

8.3 

17  23.8 

18  56.1 

+10  27.1 

-0.6209 

0.5462 

0.2057 

+  3 

-85 

56 

Aquarii 

6.1 

2.64 

10.5 

15     2.6 

14    7  36.9 

-  I   17.8 

-0.3005 

0.5438 

0.2269 

+22 

-6o| 

69 

Aquarii 

5.6 

2.69 

11.6 

14  31.7 

15 '35.8 

+  6  24.9 

+  1.0280 

0.5426 

0.2386 

+75 

+14 

T 

Aquarii 

44 

2.68 

11.8 

14     3.9 

16  27.9 

+  7  15.2 

+0.7612 

0.5425 

0.2398 

+73 

"H 

74 

Aquarii 

5.8 

+2.67 

+12.5 

-12     5.5 

18  15.5 

+  8  59.2 

-0.8210 

0.5423 

+0.2422 

-  4 

1 
-90 

257   B. 

Aquarii 

6.3 

2.70 

12.6 

13  33.0 

21     3.9 

+11  42.0 

+1.3500 

0.5420 

0.2459 

+76 

+45 

290  B. 

Aquarii 

6.3 

2.72 

13.8 

II  10.4 

16     4      1.2 

-  5  347 

+0.6707 

0.5415 

0.2542 

+78 

-  8 

r . 

Aquarii 

4.5 

2.72 

14.2 

9  34-4 

4  34.3 

-  5     2.7 

-0.81 12 

0.5414 

0.2548 

-  2 

-90 

r 

Aquarii 

4.6 

2.70 

143 

9  40.2 

5  30.9 

-4     8.1 

-0.4727 

0.5414 

0.2559 

+16 

-71! 

^ 

Aquarii 

52 

+2.71 

+14.2 

-10     5.9 

6    0.0 

-  3  39  9 

+0.0863 

0.5414 

+0.2563 

+45 

-38, 

336   B. 

Aquarii 

6.3 

2.73 

14.8 

9  45.4 

10  38.7 

+  0  49.4 

+0.9409 

0.5412 

0.2611 

+80 

+  8 

351    B. 

Aquarii 

6.5 

2.73 

154 

7  57-5 

13  39-4 

+  3  44.1 

-0.0838 

0.5412 

0.2639 

+37 

-48 

376   B. 

Aquarii 

6.3 

2.74 

16. 1 

6  52.5 

19  39.7 

+  9  32.3 

+0.4265 

0.5415 

0.2689 

+66 

-21  1 

27 

Piscium 

5.1 

2.73 

16.9 

4     3.0 

16     0  20.2 

-  9  565 

-I. 1422 

0.5418 

0.2722 

-22 

-90 

29 

Piscium 

51 

+2.74 

+17.1'-  3  31.4 

I   47. 1 

-  8  32.6 

-1.2741 

0.5419 

+0.2730 

-33 

-90 

4 

Ceti 

6.3 

2.75 

17.4 1      3     2.7 

4  30.3 

-  5  54-9 

-1.0068 

0.5423 

0.2746 

-12 

-90 

5 

Ceti 

6.3 

2.75 

17-4 

2    56.6 

4  43  3 

-  5  42.2 

-1.0489 

0.5423 

0.2747 

-15 

-90 

54   B. 

Ceti 

6.3 

2.77 

17.8 

2   42.7 

12  12.1 

+  I   31.5 

+0.7878 

0.5435 

0.2777 

+87 

-  2 

10 

Ceti 

6.4 

2.77 

18.2 

0   32.6 

13    lO.I 

+  2  27.5 

-1. 1030 

0-5437 

0.2781 

-17 

-90 

14 

Ceti 

5.4 

+2.79 

+18.3 

-  0  59-7 

17  14.6 

+  6  23  7 

+0.4823 

05445 

+0.2790 

+72 

-18 

77 

Piscium 

6.4 

2.81  1     19.1 

+  4  26.1 

17    6  56.5 

-  4  22.3 

-1.0677 

0.5486 

0.2789 

-16 

-86 

263   B. 

Piscium 

6.4 

2.82  I     19.4 

7  300 

16  59.0 

+  5  19.4 

-1-3035 

0.5526 

0.2753 

-36 

-«2 

fi 

Piscium 

5.0 

2.84       19.3 

5  41  I 

17  47.2 

+  6     5.9 

+0.7051 

0.5530 

0.2749 

+90 

-  5 

0 

Piscium 

4-4 

2.84       19.3 

8  42.6 

18     0  27.8 

-II   27.6 

-0.4499 

0.5561 

0.2706 

+20 

-67 

29 

Arietis 

6.1 

42.88    +18.3 

+14  38.5 

20  46.6 

+  8     7.2 

-0.9740 

0.5672 

+0.2490 

-11 

-75 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

1 

OC 

TOBER. 

..A. 

i 

Th 

B  St/ 
Mag. 

IR'S 

At  Conjunction  in  F 

Limiting   J 
Parallels.  | 

Name. 

Red'ns  from       a...,—.-* 

,,,    ^.                  Hour 
Waahin^ton       ^ngle, 
Mean  Time.          Jy 

1 

y 

X' 

y 

N.  1   S. 

s                   ».             0         . 

d     h     m          h      m 

•  1       p' 

0 

Arietis 

5.8 

+2.89       +17.9     +14    56.2 

19     I   38.1  1  -II    12.0 

-0.0704 

0.5702    +0.2418 

+39I-41 

a 

Arietis 

5-5 

2.89          17.7         14    43.0 

4  30.6'-  8  26.1 

+0.8340  0.5719    0.2373 

+90+7 

124    B. 

Arietis 

6.4 

2.90          17.5  j      16       7.3 

5   Il.6|-  7  46.5 

-0.3831  0.5723,  0.2361 

+23   -571 

145    B. 

Arietis 

6.5 

2.89^    17. 1 !  15  30.7 

9  547    -  3  142 

+1.3109  0.5752    0.2279 

+90 ,  +47  , 

53 

Arietis 

6.0 

2.91 ,    16.9    17  32.3 

II     0.6  1  -  2  10.8 

-0.429810.5759^  0.2259 

+20  1  -59 1 

54 

Arietis 

6.5 

+2.92     +16.7  .  +i8  27.3 

II  22.4  -  z  49.8 

-1.2489  0.5762  +0.2253 

-35  ,  -72  j 

175   B. 

Arietis 

6.4 

2.91 

16.0      18  26.8 

18  54.7  1  +  5  25.0 

+0.4024  0.5808    0.2104 

+68    -13 

14  H' 

.  Tauri 

6.5 

2.93 

15. 1  1    20  37.6 

23  38.4    +  9  577 

-0.7726 1 0.5835 1  0.2001 

0   -69  • 

13 

Tauri 

5.6 

2.91 

15.2      19  25.0 

20    0  58.0,  +11   14. 1 

+0.6824- 0.5842 :   0.1972 

+90   +  3 

M 

Tauri 

6.2 

2.92       15.1  1    19  23.1 

I  32.5  '  +11  47.3 

+0.8267  0.5846'   0.1958 

+90   +11 

22  H' 

.  Tauri 

6.1 

+2.92     +14.9  1  +20  39.0 

I  47.9   -11  58.0 

--0.3677  0.5848  +0.1953 

+23   -53 

133   B. 

Tauri 

5.9 

2.94       14-3  1    21  58.5 

3  55-5,-  9  55.5 

-1.2640)0.5860     0.1903 

-40  i  -68 

32 

Tauri 

5.8 

2.94 

13.9      22   13.4 

6  38.4  1  -  7  19.0 

-1.0017 

0.5875       0.1839 

-15  1  -68 

A^ 

Tauri 

4-6 

2.92 

13.6  1     21    50.4 

9  415-  4  23.2 

-0.0750 

0.5891       0.1763 

+39   -34 

39 

Tauri 

6.1 

2.93'     135 1    21  46.2 

9  56.3   -  4    91 

+0.0375 

0.5892'     0.1757 

+45|-28i 

192   B. 

Tauri 

6.1 

+2.91 

+  13.1  '+22    II.2 

12  51.0  1  -■  1  21.4 

+0.1275 

0.5907  ,  +0.1682 

!           r 
+50    -22 

51 

Tauri 

5.6 

2.90 

13.0,     21    21.8 

14  59.4  '  +  0  41  9 

+1.2953 

0.5918       0.1627 

+90  1  +56 

56 

Tauri 

52 

2.89 

.    12.9       21    33.6 

15  27.7  i  +  I     9.0 

+1.1773 

0.5920      0.1614 

+90     +41 

62 

Tauri 

6.1 

293 

I2.I        24      5.7 

17    6.6   +  2  43.9 

-1.0674  1 0.5927  '.   0.1570 

-21    -66 

K 

Tauri 

41 

2.89.     12.4 1    22     5.5 

17  39.6   +  3  15.5 

+1.0005  i  0.5929     0.1555 

+90  +27 

67 

Tauri 

5-4 

+2.89 

+12.5 ;  +21  59.9 

17  40.8   +  3  16.7 

+1.096410.59291+0.1554 

+90  1  +34 

V 

Tauri 

4-2 

2.90 

12.3 

22  36.8 

18     0.7  1  +  3  35.8 

+0.5392  !  0.5931 1   0.1545 

+79,      0 

72 

Tauri 

5-4 

2.90 

12.2 

22  47-9 

18  23.4   +  3  57  5 

+0.415410.5933     0.1535 

+69  1  -  7 

284   B. 

Tauri 

6.0 

2.90 

II  5  i     23      96 

21  53.4   +  7  19.0 

+0.5768 ;  0.5947    0.1438 

+83   +  3 

r 

Tauri 

4.5 

2.87 

II.4I     22    47.3 

21    0     5.4   +  9  25.6 

+1.2563 

0.5956      0.1376 

+90+52 

95 

Tauri 

6.2 

+2.89 

+II.O 

+23  55.3 

0  26.8   +  9  46.2 

+0.1807 

0.5957  ■  +0.1366 

+54   -17 

300   B. 

Tauri 

6.2 

2.87 

II.O 

23  28.0 

I  23.6  1  +10  40.6 

+0.7607 

0.5960'     0.1339 

+90   +14 

315   B. 

Tauri 

6.3 

2.86 

lO.I 

24  27.1 

5  22.2  )  -  9  30.6 

+0.2926 

0.5973  1     0.1223 

+61  1  -10 

99 

Tauri 

6.0 

2.85 

10.2 

23  487 

5  57-8  ;  -  8  56.5 

+1.0014 

0.5974,    0.1205 

+90  1+31, 

k 

Tauri 

5.6 

2.87 

9-9 

24  54-9 

6    4.6-8  50.0 

-0.0819 

0.59751     0.1201 

+38 

-29! 

103 

Tauri 

55 

+2.83 

+  9.5 

+24     9.0 

9  502  '  -  5  13.8 

+1.1113 

0.5985    +0.1090 

+90 

+401 

118 

Tauri 

5.4 

279 

7-9 

25     4-8 

17  45-3  1+  2  21.5 

+0.9535 

0.5999 

0.0847 

+90   +31 

112   B. 

Aurigae 

5-7 

2.80 

6.9 

26  52.2 

20  40. 1  1  +  5    9.0 

-0.6033 

0.6001 

0.0756 

+  9  1  -56 

125 

Tauri 

5-1 

2.77 

7.0'    25  51.0 

21  39.2   +  6     5.7 

+0.4921 

0.6001 

0.0725 

+76   +  5 

136 

Tauri 

4.6 

2.76 

5.6     27  35-6 

22     2  42.2    +10  55.9 

-0.9314 

0.6000  '     0.0565 

-13    -62 

139 

Tauri 

47 

+2.71 

+  5-8  1  +25  56.7 

4  28.5    -II  22.3 

+0.8 19 1 

0.5999  1  +0.0509 

+90    +25 

415   B. 

Tauri 

6.1 

273 

5.1      27  34.2 

5  34.5   -10  190 

-0.7600 

0.5998       0.0474 

-  I    -62 

49 

Aurigae 

5.1 

2.60 

2.7      28     5.6 

18  24.2   +  I  58.6 

-0.9489 

0.5970 1     0.0066 

-15    -62 

54 

Aurigae 

5.8 

2.59 

2.4     28  20.6 

20     2.6   +  3  33.0 

-1.1966 

0.5965    +0.0014 

-39   -62 

39 

Geminorum 

6.2 

2.45 

1.9     26  12.0 

23     3  23.8    +10  36.0 

+0.9057 

0.5933    -0.0214 

+90   +33 

40 

Geminorum 

6.3 

+2.45 

+  1,8    +26     2.3 

3  39.0  ,  +10  50.5 

+1.0662 

0.5932    -0.0222 

+90   +44 

47 

Geminorum 

5.6 

2.41 

0.71    27     0.3 

8  12.6   -  8  47.0 

-0.0519 

0.5909      0.0361 

+40  1  -20 

53 

Geminorum 

5.9 

2.41 

0.1  '    28     3.3 

9  57  4  I  -  7     6-5 

-1.1917 

0.5899      0.0414 

-38    -62 

134   B. 

Geminorum 

6.5 

2.39 

+  0.4     26  51.1 

10  24.0  ,  -  6  40.9 

+0.0179 

0.5896      0.0427 

+44    -17 

59 

Geminorum 

57 

2.36 

-  0.3      27  48.8 

13  179 

-  3  540 

-I.IOII 

0.5879 

0.0512 

-27    -62 

V 

Geminorum 

4-3 

+2.29 

-  0.9  1  +27     5.8 

17  45-5 

+  0  22.9 

-0.6267 

0.5850 

-0.0642 

+  7   -57 

c 

Geminorum 

5-5 

2.22 

0.9 !    25  59.9 

21     0.4 

+  3  30  I 

+0.2770 

0.5828 

0.0734 

+60-61 

0 

Geminorum 

5.0 

2.19 

1.8     26  59.9 

24     0  43.7    +  7     4.7 

-1.0459 

0.5800 

0.0837 

-22    -63 

w« 

Cancri 

6.0 

2.13 

1.8     25  38.4 

3  44.0  1  +  9  58.0 

+0.0920 

0.5777 

0.0918 

+48    -17 

4 

Cancri 

6.2 

2.11 

1.7     25  20.2 

4     3.7    +10  17.0 

+0.3736 

0.5776 

0.0926 

+67   -3 

* 

Cancri 

5-9 

+2.07 

-  2.6  +25  46.8 

7  357   -10  19-3 

-0.4282 

0.5746 

-0.1019 

+19   -47 

X 

Cancri 

5.9 

1.99         2.4 

24  18.3 

11  44.8   -  6  19.6 

+0.6546 

0.5713 

0.1125 

+90  1  +10 

28 

Cancri 

6.1 

1-95  j       30 

24  26.6 

15     5  6  1  -  3     6.3 

+0.1226 

0.5685 

0.1206 

+50    -19 

u« 

Cancri 

57 

1-93 1       31 

24  23.1 

16  18.4   -  I  56.2 

+0.0360 

0.5673 

0.1235 

+45  1  -24 

i« 

Cancri 

6.4 

1.92         3-2 

24  23.4 

16  55.8   -  I  20.2 

-0.0481 

0.5668 

0.1250 

+40 

-28 

194   B. 

Cancri 

6.3 

+1.70  j  -  4.5 

+23  20.5 

26     7  431    -II     51 

-1.0513 

0.5539 

-0.1574 

-20 

-67 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER. 

The  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

-  - 

Name. 

Mag. 

Red'n 
191 

s  from 
0.0. 

Apparent 
Declina- 
tion. 

Washington 
Mean  Time. 

d     h      m 

Hour      1 
Angle.     1         Y       \      x' 

i                    1 

y 

N 

s 

s 

M 

0        » 

h      m    1                                    1 

0 

^\ 

f 

Cancri 

5-2 

+  1.69 

-43 

+22    24.5 

as     8  33.7 

-10   16.3,   -0.2065    0.55321 -0.1592 

+32  '  -40 

79 

Cancri 

6.1 

1.68 

4.3  1    22  21.7 

8  59.8 

-  9  51. 1 ;  -0.2260  0.5528    0.1600 

+31    -41 

90  H' 

.  Cancri 

6.1 

1.65 

4.2      21   39.2 

10  27.2 

-  8  26.8!  +0.2823    0.5514  1    0.1628 

+60-15 

57    B. 

Leon  is 

6.5 

1-45 

4.8  1    19  16.6 

26    0  28.1 

-^  5     5-5  1  +0.3283  1  0.5393 

0.1878 

+63  1  -16 

V 

Leon  is 

36 

1.30 

5.0!    17  12.0 

II   14.7 

-  8  29.1 

40.4194 

05305 

0.2040 

468  i - 14 

42 

Leon  is 

6.1  i  +1.21 

-^.0 

+  15    25.7 

18   17.2 

-  I  40.0 

+0.8416 

0.5250 

-0.2132 

+90   +  8 

46 

Leonis 

5-8 

1.15 

51 

M  35-9 

23  23.8 

+  3  17  0 

+0.6259 

0.5213'    0.2192 

+85   -  5 

k 

Leon  is 

5.5 

1.07 

5-7 

14  40.1 

27    6  31.7  '  +10  11. 8 

-1.0406   0.5165     0.2267 

-15    -75 

u 

Virgin  is 

5-4 

0.80 

5-5 

8  37  9 

28    9  42.0   -II  25.6 

-0.9881    0.5020     0.2463 

-10   -81 

V 

Virginis 

42 

0.76 

5.5 

7     1-9 

13  410   -  7  33-4 

-0.2373    0.5006     0.2480 

+31 '-55 

b 

Virginis 

5-2 

+0.69 

-5.0 

+  4     9.3 

21   19.7    -  0     7.6 

+0.9870   0.4979   -0.2508 

+90  '  -t-ii 

y 

Virginis  (mean) 

2.9 

0.51 

5.0 

-  0  57-4 

29  20  20.7    -  I  44.5 

+0.7654    0.4935      0.2534 

+89    -  3 

k 

Virginis 

5-7 

0.49 

51 

3  19  7 

30    6  19.1  1  +  7  57.6 

+0.8503    0.4932 1    0.2520 

487   +  2 

46 

Virginis 

6.1 

0.49 

51 

2  53.2 

6  50.6    +  8  28.2 

+0.2320   0.4932 

0.2519 

+56   -31, 

48 

Virginis 

6.5 

+0.48 

-5.2 

-  3  IO-8 
NEW 

8  41. 1    +10  15.7 
AfOON. 

+0.0925    0.4932 

-0.2515 

+48   -38 1 

W 

NOVEMBER.                                                                                   | 

19 

Scorpii 

4  9  1  +0.58 

-7.4 

-23  57  3 

3  16  10.2  j-  9  14.0    +1.2519I  0.52851 -0.1435 

+66    +41 

9 

Ophiuchi 

4.7 1     0.60 

7-3 

23  14-5 

18  34-3  |-  6  54.5     +0.1198   0.52971    0.1390 

+34    -36 

126   B. 

Scorpii 

6.1  1     0.66 

7-4 

24  17.8 

4    2  13.1'+  0  29.5,  +0.2843   0.5333     0.1242 

+41    -27 

88   B. 

Ophiuchi 

'6.3       0.74 

7.4 

24  57-5 

10  51.6  1+  8  51. 1     +0.0223   0.5372'    0.1065 

+25    -42 

26 

Ophiuchi 

5.8       0.74 

7.4 

24  513 

10  57.0  1  +  8  56.3    -0.1025    0.5372  1    0.1063 

+19   -49 

118   B. 

Ophiuchi 

6.2  \  +0.77 

-7.7 

-26  23.6 

14     3-8] +11  570    +1.2857,0.5386   -0.0997 

+64    454 

137    B. 

Ophiuchi 

6.3      0.80 

7-4 

25     8.8 

16  34.3 

-  9  37.5     -0.3420  ,  0.5396     0.0942 

+  6  ,  -64 

36  Ophiuchi  {ist  star.) 

5.4'     0.78 

8.6 

26  28.4 

18     0.8 

-8  13.8     -f  0.9967  '  0.5402  1    0.0911 

+64  ,  +17 

a 

Ophiuchi 

3.3 1     0.84 

7.2 

24  54-7 

21     5.7 

-  5   15.1  ,  -1.0052    0.5414,    0.0843 

-33 1 -90 

136   G. 

Ophiuchi 

6.3       0.86 

7.3 

25  52.0 

23  20.2    -  3     5.2  '  -0.1308  !  0.5422      0.0793 

+15 

-51 

151    G. 

Ophiuchi 

6.0    +0.89 

-7.3 

-26  12.2 

5     I   32.3    -  0  57.4     +0.0735  '  0.5430    -0.0743 

+25 

-39 

4   G. 

Sagittarii 

6  2       0.98 

72 

26  56.7 

9     8.4  ;+  6  23.2  J  +0.3966  '  0.5455      0.0568 

+41 

-20 

66   B. 

Sagittarii 

4  7       1^3 

6.6 

27     4-6 

22  27.6 1  -  4  44.9 ,  -0,0034 !  0.5489 '  0.0249 

+16 

-44 

68   G. 

Sagittarii 

6.2  1     1. 18 

6.3 

26  41.4 

6     2  47.5  1  -  0  34.0 

-0.5148  1  0.5496 

0.0143 

-II 

-78 

69   G. 

Sagittarii 

6.31     1.19 

6.3 

26  48.8 

2  57.4  ,  -  0  24.5 

-0.3816   0.5497 

0.0139 

-  4 

-68 

86   B. 

Sagittarii 

6.5'  +1.18 

-6.2 

-26  38.5 

3  20.2    -  0     2.6 

-0.5763    0.5497 

-0.0130 

-15 

-85 

9 

Sagittarii 

3-3 

1.29 

5.9 

27     51 

10  457  1+7     75 

-0.1151  1  0.5507 

+0.0053 

+  9: -50  II 

a 

Sagittarii 

2.3 

133 

54 

26  24.6 

15     2.5, +11  15.4 

-0.8103    0.5510 

0.0159 

-27 

-90 

T 

Sagittarii 

35 

1.41 

5.6 

27  48.3 

20  1 1.8  j  -  7  46.1 

+0.8331  1  05512      0.0287 

+62 

+  6 

201    B. 

Sagittarii 

5-9 

1-43 

46 

26     3.6 

23     0.8   -  5     3.0 

-0.9871  1  0.5513      0.0357 

-37 

-90 

248   B. 

Sagittarii 

57 

+1.54 

-4.4 

-27  10.3 

7    6  22.2    +2     3.0 

+0.5581  1  0.5510   +0.0538 

+51 

-II 

u 

Sagittarii 

4.8 

1.70 

3.0 

26  32.4 

17  54.5    -10  48.9 

+0.6502  1  0.5498      0.0818 

460 

-  6 

A 

Sagittarii 

4-9 

1.71 

2.9 

26  26.4 

19  18.3-  9  27.9 

+0.6588  1  0.5496     0.0851 

+60 

-  5 

40   B. 

Capricorn  i 

6.2       1.88 

-i.o 

25  M-9 

8  10  30.6    +  5  12.8 

+0.9293  j  0.5468  1    0.1204 

+65 

+  12 

56    B. 

Capricomi 

6.3 

193 

+0.2 

24     6.2 

13  482 

+  8  23.6 

+0.1035    0.5460 1    0.1278 

+32 

-37 

86   B. 

Capricorni 

6.2 

+1.98 

40.4 

-24     72 

19  37  5 

-  9  59  I 

+0.9018    0.54461+0.1405 

+66 

+  9 

X 

Capricomi 

5-3 

2.02 

2.0 

21   33  3 

9     2  44.1 

-  3     6.9 

-0.7927    0.5428'    0.1555 

-12 

-90 

P 

Capricorni 

53 

2.05 

2.6 

21      1.5 

5  58.5 

+  0     1.0 

-0.8426   0.5420     0.162 1 

-15 

-90 

1  33 

Capricorni 

53 

2.10 

2.9 

21   14.0 

9  53  2 

+  3  477 

40.0303    0.5409     0.1699 

+32 

-41 

|35 

Capricomi 

6.0 

2.12 

3.0 

21  351 

II   18.2 

+  5     9-9 

+0.6470  1  0.5406     0.1727 

+66 

-  8 

|i28    B. 

Capricomi 

6.5 

+2.IO 

+3.9 

-19  32.4 

12  35-3 

+  6  24.4 

-1.3038  '  0.54021+0.1751 

-53 

-90 

1  37 

Capricorni 

57 

2.14 

3.8 

20  29.1 

14  49.4 

+  8  34.0 

+0.096610.53961    0.1794 

+37 

-38 

'     f 

Capricorni 

4-7 

2.14 

4.2 

19  52.1 

15  51  5 

+  9  340 

-0.3704    0.5393      0.1813 

+13 

-65 

!       K 

Capricomi 

48 

2.17 

4.6 

19  16.5 

18  26.4 

-II  56.3 

-0.5234  ,  0.5387 

0.1861 

+  6 

-77 

143    B. 

Capricorni 

6.1 

2.18 

4-4 

20     1.9 

18  41.9 

-II  41.2 

+0.3244  j  0.5386 

0.1866 

+50 

-26 

154    B. 

Capricorni 

6.1 

+2.21 

+5.1 

-19     2.5 

22  38.4 

-  7  52  6 

+0.0274  )  0.5377 

+0.1937 

+35 

-42 
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1                  ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

NOVEMBER. 

The  Star's 

At  Conjunctiom  in  R.  A. 

Limiting 
Parallels. 

Name. 

i 

Mag. 

Red'ns  Irom       .  ^««,.^«, 

Washington 
Mean  Time. 

Hour 

Angle. 

II 

}' 

y 

N.      S. 

s 

••    ,      0        » 

d     h      m 

h      m 

0 1     0 

i6i    B.  Capricorni 

6.4 

+2.25 

+  5.9:  -18  20.1 

10     3   32.6 

-  3     8.2 

40.2529 

0.5365 

40.2022 

448   -29 

29          Aquarii  {mean) 

65 

2.23 

6.3 

17  23.8 

3   403 

-  3     0.8 

-0.7079 

0.5365 

0.2025 

-  2   -90 

56          Aquarii 

6.1 

2.34 

8.5 

15     2.6 

16  46.2 

+  9  39.4 

-0.3772 

0-5339 

0.2232 

418  ]  -65 

69          Aquarii 

5.6 

2.41 

9  5 

14  31.7 

11       I        I.O 

-   6  22.0 

40.9745 

0.5327 

0.2348 

475     411 

r          Aquarii 

4-4 

2.41 

97      14     39 

I  54-7 

-  5  30.1 

+0.7044 

0.5326      0.2360 

476    -  6 

74          Aquarii 

5.8 

+2.40 

+10.6    -12     5.5 

3  45-9 

-  3  42.5 

-0.8997 

0.5324    40.2384 

-9-90 

I257    B.  Aquarii 

6.3 

2.44 

10.4      13  33.0 

6  39  8 

-  0  54.2 

41.3038 

0.5322  ,    0.2420 

+76    +38 

290   B.  Aquarii 

6.3 

2.48 

11.8      II   10.5 

13  50.6 

4-  6     2.7 

40.6184 

a53iS     0.2503 

476    -II 

V''          Aquarii 

4-5 

2.49 

12.4  '      9  34-5 

14  24.8 

+  6  35.8 

-0.8833 

0.5318     0.2509 

-  6   -90 

V^          Aquarii 

4.6 

2.48 

12.4        9  40.2 

15  23.2 

+  7  32.2 

-05397 

0.5318 

0.2519 

+13    -77 

V'3          Aquarii 

5-2 

+2.49 

412.4   -^o     6.0 

15  53  2 

+  8     1.3 

40.0273 

0.5318 

40.2525 

442   -42 

336   B.  Aquarii 

6.3 

2.53 

12.8 1      945.5 

20  40.6 

-II  20.6 

40.8959 

0.5319 

0.2572 

480   4  5 

351    B.  Aquarii 

6.5 

2.54 

13-71      7  57-5 

23  46.8 

-  8  20.4 

-0.1404 

0.5321 

0.2601 

+34    -51 

376   B.   Aquarii 

6.3 

2.58 

14.4  '      6  52.6 

la    5  57-8 

-  2  21.4 

40.3799 

0.5326     0.2651 

463    -23 

27          Piscium 

51 

2.60 

15-5        4     31 

10  46.2 

+  2   17.7 

-1.2038 

0.5333  i    0.2685 

-27   -90 

,  29         Piscium 

51 

+2.61 

+15.8    -   3  31.4 

12  15.4 

+  3  43  9 

-1.3361 

0.5336  1  40.2694 

-40    -90 

,    4         Ceti 

6.3 

2.63 

16.1        3     2.7 

15     3.0 

4-  6  26.1 

-1.0636 

0.5342,    0.271 1 

-16   -90 

5          Ceti 

6.3 

2.63 

16.2        2  56.6 

15  16.3 

+  6  39.0 

-1. 1059 

0.5342 

0.2712 

-19   -90 

54    B.  Ceti 

6.3 

2.69 

16.6        2  42.7 

22  56.2 

-  9  56.1 

40.7550 

0.5361 

0.2747 

487    -  4 

10          Ceti 

6.4 

2.69 

17.2        0  32.6 

23  55-6 

-  8  58.8 

-I  1533 

0.5364 

0.2750 

-22    -90 

14          Ceti 

5-4 

+2.73 

+17.3    -  0  59-7 

13    4     5.5 

-  4  571 

40.4497 

0.5378  ;  40.2763 

470   -20 

77          Piscium 

6.4 

2.82 

18.8  1+  4  26.1 

18     2.7 

+  8  32.2 

-1.1015 

0.5435     0.2770 

-181-86 

263    B.  Piscium 

6.4 

2.90 

19.5        7  300 

14     4   13.2 

-  5  38.1 

-1.3292 

0.5490 

0.2742 

-39    -82 

1    fi         Piscium 

5.0 

2.92 

19.2        5  411 

5     1.8 

-  4  51.2 

40.6881 

0.5495 

0.2738 

490    -  6 

1     0         Piscium 

4-4 

2.97 

19.6        8  42.6 

II  45.9 

+   I   38.8 

-0.4663 

0.5536 

0.2701 

419    -68 

Saturn 

.    . 

.    .    +  9  29.2 

20  53.4 

4-IO  26.9 

41.2025 

0.5628 

40.2638 

490    429 

29          Arietis 

6.1 

-^3.14 

+  19.4      14  38.5 

16     8     6.3 

-  2  44-8 

-0.9744 

0.5682     0.2500 

-II    -75 

0          Arietis 

5.8 

3.18 

18.9      14  56.2 

12  56.2 

+   I  54-3 

-0.0701 

0.5720 .    0.2432 

+39   -41 

a          Arietis 

5-5 

3.20 

18.7      14  43.0 

15  47.5 

■»   4  39.1 

40.8321 

0.5742      0.2388 

490    4  7 

124    B.  Arietis 

6.4 

3.22 

18.7      16     7.3 

16  28.2 

^■  5   18.3 

-0.3796 

0.5748     0.2377 

+23    -57 

145    B.  Arietis 

65 

+3.24 

+18.1    +15  30.7 

21     8.5 

+  9  47-9 

41.3082 

0.5785    40.2298 

490  ■  447 

53         Arietis 

6.0 

3.27 

18.2      17  32.3 

22   13.6 

+10  50.5 

-0.4225 

0.5794 

0.2278 

421     -58 

54          Arietis 

6.5 

329 

18.2      i8  27.3 

22   35- 1 

4-11   II. I 

-1.2367 

0.5797 

0.2271 

-34    -72 

175    B.  Arietis 

6.4 

3.33 

17.3      18  26.8 

16     6     1.3 

-  5  40-1 

40.4080 

0.5856 

0.2126 

468    -13 

14  H'.Tauri 

6.5 

3.39 

16.6      20  37.7 

10  40.2 

-  I   12.2 

-0.7555 

0.5891      0.2025 

4  2    -69 

]  13          Tauri 

5-6 

+3.37 

+  16.4!  -H9  25.0 

II  58.3 

+  0     2.7 

40.6877 

0.5901 

40.1995 

490    4  3 

1  14          Tauri 

6.2 

338 

16.3      19  23.1 

12  32.3 

+  0  35.4 

40.8309 

0.5905 

0.1982 

490     412 

'  22  H'.  Tauri 

6.1 

3.40 

16.3 

20  39.0 

12  47.4 

4-    0    49.8 

-0.3529 

0.5907 

0.1977 

+24     -51 

133    B.  Tauri 

59 

3-43 

15.9 

21  58.5 

14  52.5 

+    2    49.8 

-1.2400 

0.5923 

0.1928 

-37    -68 

32         Tauri 

5.8 

3.45 

15.4  1    22  13.4 

17  32.0 

4-  5  22.9 

-0.9786 

0.5942 

0.1863 

-14    -68 

A^         Tauri 

4.6 

+345 

+15.0   +21  50.4 

20  31.2 

4-  8  14.8 

-0.0597 

0.5963 

40.1788 

+40   -33 

39         Tauri 

6.1 

346 

14.9      21  46.2 

20  45.7 

+  8  28.6 

40.0518 

0.5964 

0.1782 

446  ,  -27 

192    B.  Tauri 

6.1 

3.46 

14.5      22  11.2 

23  36.3 

411     12.2 

40.1418 

0.5983 

0.1707 

451    -22 

51          Tauri 

5-6 

3.46 

14.2      21  21.8 

17     I   41.6 

-10   47.7 

41.2969 

0.5997 

0.1651 

490  1  456 

56         Tauri 

52 

3-46 

14.1      21  33.6 

2     9.2 

-10    21.2 

41.1803 

0.6000 

0.1639 

490    441 

62          Tauri 

6.1 

+352 

+13.6   +24     5.7 

3  45-6 

-  8  48.9 

-1.0379 

0.6010 

40.1595 

-19    -66 

K         Tauri 

41 

3.48 

13.61    22     5-5 

4   17-8 

-  8   18.1 

41.0058 

0.6013 

0.1580 

490    427 

67          Tauri 

54 

3.48 

13.6     21  59.9 

4   19  0 

-  8   16.9 

41.1006 

0.6013 

0.1579 

490    435 

i-         Tauri 

42 

349 

13  5      22  36.8 

4  38.4 

-  7  58.3 

40.5501 

0.6015 

0.1570 

480'      0 

72          Tauri 

54 

349 

13.5      22  47.9 

5     05 

-  7  37  2 

40.4278 

0.6017 

0.1560 

470    -  6 

284   B.  Tauri 

6.0 

+3.51 

+  12.7    +23     9.7 

8  25.0 

-    4    21.2 

40.5880 

0.6036  I  40.1463 

+84    +  3 

r         Tauri 

4-5 

3.50 

12.4      22  47.3 

10  33-3 

-    2     18.4 

+1-2593 

0.6048 

0.1400 

490    453 

95         Tauri 

6.2 

352 

12.2      23  55-3 

19  540 

-    I    58.5 

40.1975 

0.6049 

0.1390 

455-16 

300    B.  Tauri 

6.2 

351 

12.1      23  28.0 

11  49.2 

-  I     5-7 

40.7702 

0.6054 

0.1362 

+90+15 

315    B.  Tauri 

6.3 

3.54 

II. 2      24  27.1 

15  41.0 

+    2    36.3 

40.3091 

0.6071 !  0.1245 

462-8 

99         Tauri 

6.0 

43.52 

-HI. I    423  48.7 

16  15.5 

+  3     9-3 

41.0083 

0.6074 1 40.1228 

490    431 

[Eph  lo] 
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OCCULTATIONS,  1910. 


ELEMENTS  FOR  THE  PRI 

[CTION  OF  OCCULTATIONS.                    | 

B  Star's 

NO> 

[BER. 

1 

Th 

At  Conjunction  in  R-  A. 

LitnitinR 
Parallels. 

Name 

Mag. 

^^"lo^no'"""      Apparent 

Washin^ion       ]^^^^^ 
Mean  Time.           j£ 

'■  1  '■ 

;'' 

N.      S.  • 

0             e 

s 

n 

d 

h      m           h      m 

I' 

Tauri 

5.6 

+3.55 

■fii.o !  +24  54.9 

17 

16  22.1  1+   3    15.6 

-o.o6oi  1  0.6074  '  +0.1224 

+40     -28 

103 

Tauri 

5-5 

3-53 

10.3    24   90 

20     0.8    +  6  44.9 

+1.1171    0.6088]    O.IIII 

+90+41 

H8 

Tauri 

5-4 

3-54 

8.5      25     4-8 

18 

3  40-7   -  9  55-1 

+0.9622  1  0.6108      0.0864 

+90     +31 

112    B. 

Aurigae 

5.7 

358 

7.5      26  52.2 

6  29.7   -  7  13-4 

-<5-5703    o.6ii2j    0.0771 

+11. -54' 

125 

Tauri 

5-1 

3.55 

7.5      25  51.0 

7  26.8  '  -  6  18.8 

+0.5083  j  0.61 13  1    0.0740 

+781+  6 

136 

Tauri 

4.6 

+3.58 

+  6.0  1  -»-27  35.6 

12   19.4-  I  38.9 

-0.8919   0.61 16   +0.0577 

-10    -62 

139 

Tauri 

4-7 

3.52 

6.0  j    25  56.7 

14     2.0   -  0     0.8 

+0.8307    0.61 15      0.0520 

+90  1  +26  t 

415    B. 

Tauri 

6.1 

356 

5.4  1    27  34-2 

15     57    +  I     02 

-0.7227  '  0.61 15  1    0.0484 

+  I    -62  ■ 

49 

Aurigae 

51 

350 

2.2 1    28     5,6 

19 

3  27.7    -II     9-9 

-0.9065  ,  0.6090     0.0068 

-II    -62 

54 

Aurigae 

5.8 

3-49 

1.8  '    28  20.6 

5     2.5-9  39-2 

-1. 1498    0.6084  ' +0.0015 

-33    -62 

39 

Geminorum 

6.2 

+336 

+  0.8  1  +26  12.0 

12     7.7'-  2  52.2 

+0.9173  1  0.6052 

-0.0219 

+90 '  +34 

40 

Geminorum 

6.3 

3.36 

+  0.6  j    26     2.2 

12  22.31-  2  383 

+  1.075 1    0.6051 

0.0227 

+90 !  +44 

47 

Geminorum 

5.6 

3  34 

-  0.7  '    27     0.3 

16  45.9   +  I  34.2 

-0.0238  '  0.6026 

0.0368 

+42 '  -18 

53 

Geminorum 

5.9 

335 

1-3 1    28     3.3 

18  26.9   +  3  10.9 

-1.1442    0.6016     0.0422 

-32  -62 

134    B. 

Geminorum 

6.5 

332 

1.2  1    26  51. 1 

18  52.5    +  3  35-5 

+ao449  '  0.6013 

0.0435 

+46  -15 

59 

Geminorum 

5-7 

+3-31 

-  2.0 

+27  48.7 

21  40.1    +6  16. 1 

-1.0550   0.5994 

-0.0523 

-23 .  -62 

I 

Geminorum 

3.8 

3.30 

2.2 

27  58.6 

22     6.6  1  +  6  41.4 

-1.2448    0.5991 

0.0536 

-47  j  -62 

V 

Geminorum 

4-3 

324 

2.8 

27     57 

20 

I  58.1  1  +IO  23.3 

-0.5887 

0.5963 

00655 

+10  -54 

c 

Geminorum 

5-5 

3-17 

3.1 

25  59-9 

5     6.2    -10  36.4 

+0.2997 

0.5938 

0.0748 

+62  -  5 

9 

Geminorum 

5.0 

3.16 

4-2 

26  59.9 

8  41.6   -  7     9.7 

-I.OOI2 

0.5908 

0.0853 

-18  -63 

&)» 

Cancri 

6.0 

+3.09 

-  4.4    +25  38.3 

II   35.6  j-  4  22.7 

+0.117810.5883 

-0.0935 

+50  -16 

\ 

Cancri 

6.2 

3.08 

4.3     25  20.2 

"  54-7   -  4     4-4 

+0.3946  1  0.5880 

0.0944 

+681-2 

Cancri 

59 

3.04 

5.5   25  46.8 

15  19.4  1  -  0  47.9 

-0.3941  1  0.5849 

0.1038 

+21  '  -45  . 

X 

Cancri 

59 

2-95 

5  5      24   18.3 

19  20.4,1+  3     3-7 

+0.6712    0.5811 

0.1145 

+90    +10 

28 

Cancri 

6.1 

2.91 

6.2  1    24  26.5 

22  34.6  .  +  6   10.3 

+0.1474  10.5778 

0.1227 

+52    -18, 

V' 

Cancri 

5-7 

+2.89 

-  6.4    +24  23.0 

23  450   +  7  18.0 

+0.0621 !  0.5768 

-0.1257 

+47    -22 

I/" 

Cancri 

6.4 

2.88 

6.5      24  23.4 

31 

0  21.3,  f  7  53.0 

-0.0207   0.5762 

0.1272 

+42  ,  -27  1 

194    B. 

Cancri 

6.3 

2.65 

8.6'    23  20.4 

14  42.2  1  -  2  18.4 

-i.oiii  1  0.5616 

0.1598 

-16   -67 1 

k 

Cancri 

5-2 

2.63 

8.4  1    22  24.5 

15  31.4  1  -  I  30-9 

-0.1784  1  0.5607 

0.1615 

+33  ,  -39 

79 

Cancri 

6.1 

2.63 

8.4      22  21.6 

15  56.8   -  I     6.5 

-0.1976   0.5603 

0.1623 

+32 !  -40 

90  H' 

.  Cancri 

6.1 

+2.59 

-  8.4    +21   39  I 

17  21.8  ,  +  0  15.5 

+0.3035  , 0.5588 

-0.1652 

+61  ;  -14 

57   B. 

Leonis 

6.5 

2.36 

9.6      19  16.5 

22 

7     1.8   -10  33.3 

+0.3475 

0.5449 

0.1900 

+64    -15 

J7 

Leon  is 

3.6 

2.19 

lo.i      17   11.9 

17  35.2  1  -  0  21.2 

+0.4365 

0.5348 

0.2059 

+70,-13 

42 

Leonis 

6.1 

2.07 

10.2      15  25.6 

23 

0  30.1    +6  20.4 

+0.8548  ;  0.5286 

0.2148 

+90  j  +  9 

46 

Leonis 

5.8 

2.00 

10.4      14  35.8 

5  32.0'  +11   12.7 

+0.6398 

0.5243 

0.2206 

+86-4 

k 

Leonis 

5-5 

-H.91 

-II. I 

+14  40.0 

12  34-1    -  5  58.3 

-1. 01 40 

0.5187 

-0.2278 

-13 '-75 

u 

Virgin  is 

5.4 

1.56 

10.9 

8  37-8 

24 

15  31-5  1  -  3  48.6 

-0.9704 

0.5018 

0.2464 

-9-81 

V 

Virginis 

42 

1.50 

10.8 

7     1-8 

19  29.6 !  +  0    2.6 

-0.2239 

0.5000 

0.2480 

+31    -54 

b 

Virginis 

5-2 

1.41 

lo.i  1  f  4     9.2 

25 

3     7-4  !+  7  27.5 

+0.9949 

0.4969 

0.2504 

+90   +11 

y 

Virginis  (///<'«») 

2.9 

1.16 

9-5  [  -  0  57.5 

26 

2  10.0+  5  52.3 

+0.7723 

0.4915 

0.2524 

+89   -  3 

k 

Virginis 

5-7 

+1.10 

-  92 

-  3  19.8 

12   10.6  1  -  8  23.4 

+0.8565 

0.4909 

-0.2509 

+87+2 

46 

Virginis 

6.1 

1. 10 

9  3 

2  53  2 

12  42.2-  7  52.7 

+0.2386 

0.4909 

0.2508 

+56-31 

48 

Virginis 

6.5 

1.08 

94 

3  10-9 

14  33.1    -  6     4.8 

+0.0992 

0.4909 

0.2504 

+48I-38 

d 

Virginis 

4.6 

1.06 

9.0 

5     3.7 

17  55-2  1-  2  48.2 

+1.3269  '  0.4910 

0.2494 

+85   +38 

65 

Virginis 

6.0 

I.OI 

9.3 

4  27.4 

27 

I  23.3!+  4  27.7 

-1. 1929  '  0.4915 

0.2467 

-26   -90 

66 

Virginis 

5-7 

+1.02 

-  9-3 

-  4  418 

2     4-i;+  5     7-4 

-1.0959  1  0.4916  1  -0.2465 

-18   -90' 

72 

Virginis 

6.1 

0.99 

9.0 

6     0.5 

5  20.4  1  +  8   18.5 

-0.4523    0.4920 

0.2450 

+19   -701 

/ 

Virginis 

4.8 

0.98 

91 

5  47-6 

6  12.3    +  9     8.9 

-0.9013 

0.4922 

0.2446 

-  6-90 

tn 

Virginis 

5-4 

0.94 

8.6 

8  15.1 

II   32.8    -  9  39.3 

+0.5149 

0.4931 

0.2418 

^72   -16 

575   B. 

Virginis 

6.2 

0.93 

8.5 

9  157 

14  38.5  1  -  6  38.7 

+0.8860    0.4938 

0.2401 

+81+4 

96 

Virginis 

6-5 

+0.87 

-  8.5    -  9  54-7 

28 

2  37-2  ;  +  5     0.3 

-1.2229    0.4971 

-0.2319 

-31    -90 

fUPITER 

.    . 

II  41.4 

4     0.5  ;  -f  6  21.3 

+0.4289  1  0.4891 

0.2278 

+64   -21 

X 

Virginis 

4-7 

0.84 

8.0 

12  57.6 

8     5.2  '  +10   19.1 

+0.9025  1  0.4990 

0.2274 

+77  1  I-  6 

8 

Librae 

5-4 

0.78 

7-9 

15  37-5 

29 

0  58.2  1  +  2  43.5 

+0.1592 

0.5060 

0.2108 

+45  ,  -34 

«» 

Librae 

2.9 

-J-0.78 

-  7-9 

-15  40.2 

I      4-3  1-^2  49  4 

+0.1877 

0.5060 

-0.2106 

+47    -33; 

.VEir 

MOON.       j 

1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIC 

>NS. 

DECEMBER. 

Thb  St> 

IR'S 

Red'n 
191 

At  Conjunction  in  R.  A. 

Limiting 
Parallels 

Name. 

Mag. 

s  from 
0.0. 

Apparent 
Deelina- 

tiOD. 

0        > 

Washington 
Mean  Time. 

Hour 

Angle, 

// 

Y 

x' 

*  y' 

N.'s. 

1 

^a. 

A£ 

s 

d     h      m 

h     m 

0               0 

66   B.  Sagittarii 

4-7 

+  1.05 

-  5-8 

-27     4-6 

3     4  22.4 

+  2  57.3 

+0.0327 

0.5512 

-0.0246 

+  18      -41 

68   G.  Sagittarii 

6.2 

1.08 

5.6 

26  41.4 

8  41.5 

+  7     7-4 

-0.4776 

0.5519 

0.0140 

-  9   -75 

69  G.  Sagittarii 

6.3 

1.08 

5.6 

26  48.8 

8  51.4 

+  7  17.0 

-0.3442 

0.5519 

0.0136 

-  3   -65 

86   B.  Sagittarii 

6.5 

1.08 

5.6 

26  38.5 

9  14-2 

+  7  38.9 

-05390 

0.5520 

-0.0126 

-13    -81 

0          Sagittarii 

3-3 

I.15 

52 

27     5.1 

16  38.7 

-  9  12.1 

-0.0743 

6.5528 

+0.0057 

+11    -47 

G         Sagittarii 

2.3 

+  I.17 

-  4-9 

-26  24.6 

20  55.1 

-  5     4.6 

-0.7692 

0.5529 

+0.0164 

-25    -90 

r          Sagittarii 

3.5 

123 

50 

27  48.2 

4     2     4.2 

-  0     6.3 

+0.8801 

0.5529 

0.0292 

+62   +  9 

201    B.  Sagittarii 

5-9 

1.24 

4-3 

26     3.6 

4  53.2 

+  2  36.8 

^.9437 

0.5528 

0.0362 

-34   -90 

248   B.  Sagittarii 

57 

1-32 

4.0 

27  10.3 

12  15.1 

+  9  43.3 

+0.6091 

0.5520 

0.0543 

+55    -  8 

0)          Sagittarii 

4.8 

1-43 

2.9 

26  32.4 

23  497 

-  3     6.3 

+0.7074 

0.5500 

0.0822 

+63    -  2  1 

A         Sagittarii 

49 

+1.44 

-  2.8 

t26  26.4 

5     I   13.9 

-  I  44-9 

+0.7167 

0.5497 

+0.0855 

+63    -  2  1 

40   B.  Capricorni 

6.2 

1.57 

1-4 

25  14-9 

16  32.9 

-10  57.4 

+0.9967 

0.5454 

0.1205 

+65    +16  1 

56   B.  Capricorni 

6.3 

1.63 

0.3 

24     6.2 

19  52.5 

-  7  44-6 

+0.1668 

0.5443 

0.1278 

+35    -34 1 

86   B.  Capricorni 

6.2 

1.66 

-  0.2 

24     7.2 

6     I  45.9 

-  2     3.2 

+0.9740 

0.5423 

0.1403 

+66    +14 ' 

X         Capricorni 

5.3 

1.70 

+  I.I 

21  33-3 

8  58-4 

+  4  54-9 

-0.7318 

0.5397 

0.1550 

-9-90 

^         Capricorni 

53 

+1.72 

+  1.6 

-21     1.5 

12  15.8 

+  8     5.7 

-0.7813 

0.5384 

+0.1614 

-II    -90 1 

33          Capricorni 

5.3 

1.76 

1.8 

21   14.1 

16  14.5 

+11  56.5 

+0.1013 

0.5370 

0.1690 

+36   -37 

35          Capricorni 

6.0 

1.78 

1.9 

21  35.2 

17  4i.i 

-10  39  8 

+0.7246 

0.5365 

0.1717 

+68    -3, 

128   B.  Capricorni 

6.5 

1.77 

2.7 

19  32.4 

18  59.6 

-  9  23.9 

-1.2455 

0.5360 

0.1741 

-44    -90 

37          Capricorni 

5-7 

1,80 

2.7 

20  29.1 

21   16.2 

-  7  "7 

+0.1 70 1 

0.5352 

0.1782 

+41    -34! 

c         Capricorni 

4-7 

+1.81 

+  2.9 

-19  52.1 

22   19.5 

-  6  10.5 

-0.3015 

0.5348 

+0.1801 

+17    -61 

K         Capricorni 

4.8 

1.84 

3.3 

19  16.6 

7     0  57.5 

-  3  37.6 

^•4555 

0.5339 

0.1848 

+  9   -72 

143   B.  Capricorni 

6.1 

1.85 

31 

20     1.9 

I   13.4 

-  3  22.2 

+0.4019 

0.5338 

0.1852 

+54   -22  1 

154   B.  Capricorni 

6.1 

1.88 

3-7 

19     2.5 

5   M-9 

+  0  31.5 

+0.1028 

0.5324 

0.192 1 

^■39   -37  ' 

161    B.  Capricorni 

6.4 

1.92 

4-4 

i8  20.1 

10  15,9 

+  5  22.7 

+0.3327 

0.5307 

0.2003 

+52    -25 

29         Aquarii  {mean) 

6.5 

+1.90 

+  4.8 

-17  23.8 

10  23.8 

+  5  30.4 

-0,6400 

0.5306 

+0.2005 

+  2    -87 

56         Aquarii 

6.1 

2.01 

6.7 

15     2.6 

23  50.2 

-  5  29.0 

-0.3025 

0.5267 

0.2204 

+21      -60 ; 

69         Aquarii 

5-6 

2.09 

7.7 

14  317 

8     8  19.7 

+  2  44.4 

+1.0708 

0.5248 

0.2314 

+75   +17  1 

r         Aquarii 

4-4 

2.09 

7-9 

14     3-9 

9  151 

+  3  38.0 

+0.7968 

0.5245 

0.2325 

+76       0 

74          Aquarii 

5-8 

2.09 

8.8 

12     5.6 

II     97 

+  5  29.0 

-0.8314 

0.5242 

0.2348 

-5-90 

290   B.  Aquarii 

6.3 

+2.18 

+  9.8 

-II   10.5 

21  34-3 

-  8  25.9 

+0.7116 

0.5228 

'»-o.246o 

+79   -  6  1 

V''          Aquarii 

4.5 

2.20 

10.5 

9  34-5 

22     9.6 

-  7  517 

-0.8147 

0.5227 

0.2466 

-2   -90 

i/i"          Aquarii 

4.6 

2.19 

10.5 

9  403 

23    lO.I 

-  6  53.1 

-0.4654 

0.5226 

0.2476 

+17   -71 1 

V^          Aquarii 

5.2 

2.20 

10.4 

10     6.0 

23   41.2 

-  6  22.9 

+0.1108 

0.5226 

0.2481 

+46   -37. 

336   B.  Aquarii 

6.3 

2.24 

10.8 

9  45-5 

9    4  38.6 

-  I  34-8 

+0.9941 

0.5224 

0.2526 

+80   +11 

351    B.  Aquarii 

6.5 

+2.26 

+11.7 

-  7  57-6 

7  51-5 

+  I  32.1 

-0.0598 

0.5223 

+0.2553 

+38    -46 

376   B.  Aquarii 

6.3 

2.32 

12.4 

6  52.6 

14  16.0 

+  7  44-5 

+0.4691 

0.5226 

0.2600 

+69   -19 

27         Piscium 

51 

2-34 

137 

4     31 

19  15.2 

-11  25.5 

-1.1430 

0.5230 

0.2632 

-22    -90 

29         Piscium 

5.1 

2.36 

14.0 

'     3  31-5 

20  47.8 

-  9  55  9 

-1.2779 

0.5232 

0.2641 

-33   -90 

4         Ceti 

6.3 

2.39 

14-3 

3     2.7 

23  417 

-  7     7-4 

-1.0013 

0.5237 

0.2656 

-12    -90 

5          Ceti 

6.3 

+2.39 

+14.4 

-  2  567 

23  55-5 

-  6  540 

-1.0443 

0.5238 

+0.2657 

-14    -90, 

54   B.  Ceti 

6.3 

2v47 

147 

2  42.8 

10    7  52.9 

+  0  48.5 

+0.8472 

0.5255 

0.2690 

+87    +  2 

10         Ceti 

6.4 

2.48 

15.6 

0  32.6 

8546 

+  I  48.3 

-1.0950 

0.5258 

0.2693 

-18    -90 

14         Ceti 

5-4 

2.53 

155 

-  0  597 

13  14.0 

+  5  59.4 

+0.5346 

0.5271 

0.2704 

+76   -15 

155   B.   Piscium 

6.5 

2.59 

17.0 

+  2  54.1 

20  48.7 

-10  40.4 

-1-3744 

0.5299 

0.2714 

-45    -87 

77          Piscium 

6.4 

+2.67 

+17.6 

+  4  26.1 

11     3  427 

-  3  59.8 

-1.0492 

0.5330 

+0.2712 

-14    -86 

263   B.  Piscium 

6.4 

2.79 

18.6 

7  30.0 

14  15.0 

+  6  11.7 

-1.2855 

0.5389 

C.2686 

-34   -82 

/*         Piscium 

5.0 

2.82 

18.0 

5  411 

15     54 

+  7     0.5 

+07633 

0.5395 

0.2683 

+90   -  2 

0         Piscium 

4-4 

2.89 

18.9 

8  42.6 

22     3.0 

-10  i6.o 

-0-4135 

0.5440 

0.2648 

+22   -65  ' 

Saturn 

.    . 

9     2.5 

la   4  47.9 

-  3  44-8 

+1.0263 

0.5505 

0.2606 

+90   +16 

29        •  Arietis 

6.1 

+3.18 

+19.3 

+14  38.5 

18  59.3 

+  9  56.5 

-0.9426 

0.5605 

+0.2458 

-  9   -75 

0         Arietis 

5.8 

3.24 

18.9 

14  56.2 

23  56.4 

-  9  17-2 

-0.0319 

0.5649 

0.2393 

+41  1  -39 

a         Arietis 

5-5 

3.28 

18.6 

14  43.0 

13   2  51.5 

-  6  28.6 

+0.8771 

0.5675 

0.2351 

+90   +10 

124    B.  Arietis 

6.4 

330 

18.8 

16     7.3 

3  33 1 

-  5  48  5 

-0.3477 

0.5682 

0.2341 

-^25   -55 

145    B.  Arietis 

6.5 

3-35 

18.2 

15  30.7 

8  19.2 

-  I   13.1 

+1.3515 

0.5725 

0.2265 

+90   +55 

53          Arietis 

6.0 

+3.39 

+18.6 

+17  32.3 

9  25.6 

-  0     9  3 

-0.3961 

0.5736 

+0.2246 

+22   -57 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

DECEMBER. 

Th 

Mag. 

r's 

Red'DS  from 
19 10.0. 

At  CoHjuMCTiow  IN  R.  A. 

Limiting 
Parallels. 

Name. 

Apparent 
Declina- 
tion. 

Washington 
Mean  Time. 

Hoar 

y 

y 

N. 

0 

• 

8 

. 

e 

d      h      m 

h      m 

!  54 

Arietis 

65 

+  3.41 

+18.7 

+  18    27.3 

13     9  47-5 

+  0   II. 8 

-1.2179 

0.5740 

+0.2240 

-32 

-72! 

175   B. 

Arietis 

6.4 

350 

177 

18    26.8 

17  21.2 

+  7  28.1 

+0-4335 

0.5809 

0.2099 

+70 

-12 , 

14  H' 

.  Tauri 

6.5 

3-59 

17-4 

20    37.7 

22      4.1 

+  11   59.9 

-0.7423 

0.5853 

0.2002 

+    2 

-69 1 

13 

Tauri 

5.6 

3.58 

17.0 

19    25.0 

23    23.2 

-10  44.2 

+0.7083 

0.5865 

0.1973 

+90 

+  5 

M 

Tauri 

6.2 

3.eo 

16.9 

19    23.1 

23  57  5 

-10  11.2 

+0.8517 

0.5870 

O.I96I 

+90 

+i3| 

22    H' 

.  Tauri 

61 

+362 

417.1 

+20    39.0 

14    0  12.8 

-  9  56.5 

-0.3392 

0.5872 

+0.1955 

+25 

1 
-50 

133   B. 

Tauri 

5-9 

3.67 

16.9 

21    58.5 

2  19.2 

-  7  551 

-1.2329 

0.5891 

0.1907 

-36 

-68, 

32 

Tauri 

5.8 

3.70 

16.4 

22    13.4 

5     04 

-  5  20.4 

-0.9720 

0.5915 

0.1845 

-13 

-68 

A' 

Tauri 

4.6 

3.74 

15.8 

21    50.5 

8     i.o 

-  2  27.1 

-0.0520 

0.5941 

O.I77I 

+40 

"33  1 

39 

Tauri 

6.1 

3-74 

157 

21    46.3 

8  15.6 

-  2   13.1 

+0.0596 

0.5943 

0.1765 

+46 

-27  1 

192    B. 

Tauri 

6.1 

+5.76 

+15.3 

+22    II. 2 

II     7.3 

+  0  31.5 

+0.1 4^9 

0.5967 

+0.1693 

+51 

-21 

1  51 

Tauri 

5-6 

3-77 

148 

21    21.8 

13  133 

+  2  32.4 

+  1.3027 

0.5984 

0.1638 

+90 

+57 

56 

Tauri 

52 

378 

14.8 

21    336 

13  41.0 

+  2  58.9 

+1.1852 

0.5988 

0.1625 

+90 

+42 

62 

Tauri 

6.1 

385 

147 

24      5.8 

15   17  8 

+  4  317 

-10397 

0.6001 

0.1582 

-19 

-66 

K 

Tauri 

41 

.3.82 

14.4 

22       5.6 

15  501 

+  5     2.6 

+  1.0076 

0.6005 

0.1567 

+90 

+28 

1    67 

Tauri 

5.4 

+382 

+14.4 

+21    59.9 

15  51-3 

+  5     3-8 

+1.1026 

0.6005 

+0.1567 

+90 

^35' 

r 

Tauri 

4-2 

3.83 

14.4 

22    36.8 

16  10.8 

+  5  22.5 

+0.5505 

o.eoo8 

0.1558 

+80 

+   I 

72 

Tauri 

5-4 

3.83 

143 

22    47  9 

16  32.9 

+  5  43.6 

+0.4276 

0.60II 

0.1548 

+70 

-  6 

284    B. 

Tauri 

6.0 

3.88 

13.5 

23     97 

19  57-8 

+  9     0.0 

+0.5841 

0.6036 

0.1452 

+84 

+  3 

^ 

Tauri 

45 

3.88 

13.1 

22  47-3 

22     6.2 

+11     2.9 

+  1.2531 

0.6051 

0.1390 

+90 

+52 

95 

Tauri 

6.2 

+3.92 

+131 

+23  55-4 

22  26.9 

+11   22.8 

+0.1905 

0.6053 

+0.1380 

+54 

-16 

300   B. 

Tauri 

6.2 

3-91 

12.9 

23  28.0 

23  22.1 

-II  44.4 

+0.7622 

0.6060 

0.1353 

+90 

+  14 

315    B. 

Tauri 

6.3 

397 

12.0 

24  27.1 

15     3   134 

-  8     3.0 

40.2967 

0.6084 

0.1237 

+61 

-  9 

I99 

Tauri 

6.0 

3.95 

11.9 

23  487 

3  47.8 

-  7  301 

+0.9946 

0.6088 

0.1220 

+90 

+30 

1     J^ 

Tauri 

56 

3-99 

11.9 

24  54-9 

3  54  4 

-  7  23.8 

-0.0729 

0.6088 

0.1217 

+39 

-28 

I103 

Tauri 

55 

+399 

+  11. 0 

+24     9.0 

7  32.2 

-  3  55  4 

+1.0984 

0.6108 

+0.1 104 

+90 

+39 

,118 

Tauri 

5-4 

4.06 

91 

25     4.8 

15     8.8 

+  3  21.4 

+0.9341 

0.6143 

0.0858 

+90 

+29 

112   B. 

Aurigae 

5-7 

4.13 

8.3 

26  52.3 

17  56.2 

+  6     1.4 

-0.5953 

0.6152 

0.0766 

+  9 

-55 

ii25 

Tauri 

51 

4.10 

8.1 

25  51  0 

i8  52.6 

+  6  55.4 

+0.4774 

0.6155 

0.0734 

+75 

+  5 

1136 

Tauri 

4.6 

417 

6.7 

27  35  6 

23  417 

+  11  31.8 

-0.9206 

0.6165 

0.0571 

-12 

-62 

139 

Tauri 

4-7 

+412 

+  6.3 

+25  56.7 

16     I   229 

-10  51.6 

+0.7904 

0.6168 

+0.0513 

^90 

+23 

I415   B. 

Tauri 

6.1 

4.18 

6.0 

27  34.2 

2  25.7 

-  9  51  5 

-0.7546 

0.6169 

0.0478 

-  I 

-62 

1  49 

Aurigae 

51 

4.20 

24 

28     5.6 

14  349 

+  I  45  5 

-0.9478 

0.6162 

0.0058 

-14 

-62 

1  54 

Aurigae 

5-8 

4.21 

1-9 

28  20.6 

16     7.8 

+  3  14  3 

-1. 1903 

0.6158 

+0.0005 

-38 

-«2 

I  39 

Geminorum 

6.2 

4.11 

•♦■  0.2 

26  12.0 

23     36 

+  9  51.9 

+0.8498 

0.6135 

-0.0232 

+90 

+29 

i40 

Geminorum 

6.3 

+4.11 

0.0 

+26     2  2 

23   17  9 

+  10     5.5 

+1.0056 

0.6135 

-0.0240 

+90 

+39 

1  47 

Geminorum 

5.6 

413 

-  1-4 

27     0.3 

17     3  35  2 

-  9  48.3 

-0.0864 

0.6II4 

0.0384 

+38 

-22 

.  53 

Geminorum 

5-9 

415 

19 

28     3.2 

5  136 

-  8  14. 1 

-1.1958 

0.6105 

0.0438 

-39 

-62 

1134   B. 

Geminorum 

6.5 

4.12 

2.0 

26  51  I 

5  38.6 

-  7  50  3 

0.0206 

0.6103 

0.0452 

+42 

-19 

59 

Geminorum 

57 

413 

2.8 

27  48.7 

8  21.9 

-  5  139 

-1.1104 

0.6087 

0.0541 

-28 

-62 

V 

Geminorum 

43 

+4.08 

-  4.0 

+27     5.7 

12  32.9 

-  I    13-6 

-0.6536 

0,6059 

-0.0675 

+  6 

-59 

c 

Geminorum 

5-5 

4.02 

4.6 

25  59  9 

15  35-8 

+   I  41.5 

+0.2206 

0.6037 

0.0770 

+56 

-  9 

<p 

Geminorum 

5.0 

4.02 

57 

26  59.9 

19     5.0 

+  5     1.8 

-1.0670 

0.6009 

0.0877 

-23 

-63 

w» 

Cancri 

6.0 

396 

62 

25  38.3 

21  53  9 

+  7  437 

-^0.0343 

0.5985 

0.0961 

+45 

-21 

4 

Cancri 

6.2 

394 

6.2 

25  20.2 

22   12.4 

+  8     1.4 

+0.3071 

0.5982 

0.0970 

+62 

-  7 

i^ 

Cancri 

59 

+  3.92 

-  7-5 

+25  46.7 

18     I   31.0 

+11   II. 8 

-0.4742 

0.5952 

-0.1066 

+16 

-50 

A 

Cancri 

59 

3.84 

7-9 

24  18.2 

5  24.5 

-  9     42 

+0.5721 

0.5916 

0.1174 

+83 

+•  5 

28 

Cancri 

6.1 

3.82 

87 

24  26.5 

8  327 

-6     3-5 

+0.0525 

0.5886 

0.1259 

+46 

-22 

i     "' 

Cancri 

5-7 

3.80 

9.0 

24  23.0 

9  40  9 

-  4  58.1 

-0.0326 

0.5874 

0.1289 

+41 

-27 

.     '- 

Cancri 

6.4 

379 

91 

24  23.3 

lo  16.0 

-  4  24.3 

-0.1148 

0.5868 

0.1304 

+36 

-32 

194    B. 

Cancri 

6.3 

+3.59 

-12.0 

+23  20.4 

le   0    8.9 

+  8  56.3 

-1.1035 

0.5721 

-0.1635 

-24 

-67 

4 

Cancri 

52 

3-57 

11.9 

22  24.4 

0  56.5 

+  9  42.2 

-0.2842 

0.5713 

0.1653 

+27 

-44 

179 

Cancri 

6.1 

356 

12.0 

22  21.5 

I  21. 1 

+10     5.8 

-0.3036 

0.5708 

0.166 1 

+26 

-46 

90  H' 

.  Cancri 

6.1 

353 

12.1 

21   391 

2  43  3 

+11  24.9 

+0.1884 

0.5693 

0.1690 

+54 

-20 

i  57   B. 

Leon  is 

6.5 

331 

14.0 

19  16.4 

15  56.5    +  0     9.2 

+0.2202 

0.5549 

O.I94I 

+56 

-22 

n 

Leonis 

36 

+314 

-14.9 

+  17  11.9 

ao   2    9.6+10    I.I 

+0.2997 

0.5441 

-0.2100 

+60 

-20 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

1 

DECEMBER. 

The  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Name. 

! 

Mag. 

Red'ns  from 
1910.0. 

Apparent 
Declina- 
tion. 

0        • 

Washington         "^VJ 
Mean  Time.       -^°J8^*' 

Y 

x' 

y' 

! 

N. ;  s. 

1       ^a 

A£ 

1 

s 

" 

d 

h       m 

h      m 

0     0 

1 

42 

Leonis 

6.1 

+3.02 

-15.41+15   25.5 

30 

8  517 

-  7   30  3 

+0.7062 

0-5374   -0-2189 

+90 '    0 

46 

Leon  is 

5.8 

2.95 

157 1    14  357 

13  44-5 

-  2  470 

+0.4922 

05327  1    0.2246 

+74  1-12 

k 

Leonis 

5-5, 

2.85 

16.6      14  39.9 

20  34.5 

+  3  49.8 

-1. 1422   0.5265     0.2316 

-23    -75 

^ 

Virginis 

5-4 

2.47 

16.91      8  377 

21 

22  51-5  ;  ^  5  190 

-I.I  122  j  0.5070     0.2490 

-19   -81 

V 

Virginis 

4.2  1 

2.42 

16.8 ,      7     1.7 

23 

2  44-6  1+9     53 

-0.3752  1  0.5048     0.2504 

+24    -63 

I     ^ 

Virginis 

5-2  i 

+2.31 

-16.1    +4     9.1 

10  13.6   -  7  38.6 

+0.8300   0.5010 '  -0.2524 

+90  1  +  I 

'    lO 

Virginis 

6.2. 

2.25 

15-9   +  2  23.9 

15  27.3  j-  2  338 

+1.3986   0.4988     0.2533 

+90   +50 

1  y 

Virginis  (mean) 

2.9 

2.02 

15.3  !  -  0  57.6 

23 

8  55  6  ;  -  9  34-6 

+0,6140   0.4935     0.2532 

+82 

-II 

38 

Virginis 

6.1 

1.98 

14.8'      3     4.1 

15  15-8    -  3  24.9 

+1.3117   0.4925     0.2521 

+87 

+36 

^ 

Virginis 

57 

1.96 

14.8'      3  19.8 

18  49.9  1+0     3-3 

+0.7020   0.4921      0.251 1 

+87 

-  7 

'46 

Virginis 

6.1; 

H-95 

-14.9 

-    2    53.3 

19  21.2    +  0  33.8 

+0.0883  j  0.4921  '  -0.2510 

+48 

-38 

1 48 

Virginis 

6.5. 

1.94 

14.9 

3  no 

21   II. 2    +  2  20.8 

-0.0496   0.4919     0.2504 

+40 

-46 

1    e 

Virginis 

4.6 

1.90 

14.4 

5     3.8 

24 

0  31.6   +  5  35  8 

+1. 1726   0.4918     0.2493 

+85   +23 1 

65 

Virginis 

6.0 

1.84 

M7 

4  27.5 

7  56.8    -11   11.2 

-1.3293  1  0.4918     0.2463 

-40 ,  -90 1 

66 

Virginis 

57  1 

1.85 

14.6 

4  41.9 

8  37  3-1^  31.8 

-1.2325   0.4919     0.2460 

-29 

-90 

72 

Virginis 

6.1' 

+  1.81 

-14.2  ,  -  6     0.6 

II  52.5    -  7  21.9 

-0.5902   0.4922   -0.2444 

+13 

-80 

/ 

Virginis 

4.8  1 

1.80 

143 

5  477 

12  44.2    -  6  31.6 

-1.0366   0.4922     0.2440 

-15 

-90 

i  '" 

Virginis 

5.4' 

175 

135 

8  15.2 

18     3.3    -  I  21.2 

+0.3769   0.4929     0.2410 

+63 

-23 

575   B. 

Virginis 

6.2 

174 

13.2 

9  157 

21     8.3    +  I   38.7 

+0.7491    0.4934     0.2391 

+81 

-  4 

96 

Virginis 

6.5 

1.65 

130;      9  547 

25 

9     5-2    -10  44-2 

-1.3427   0.4962.    0.2306 

-45 

-90 

A 

Virginis 

47' 

+  1.61 

-12.1    -12  57.6 

14  32.8    -  5  25.8 

+0.7817  1  0.4979  \  -0.2260 

+77 

-  I 

Jupiter 
Librae 

■    "  1 

13  20.0 

21    12.3    +  I     2.5 

-0.2908  1  0.4933 

0.2176 

+23 

-601 

8 

5-4' 

1.51 

11.3 

15  37.6 

26 

7  257   +10  58.5 

+0.0582   0.5047 

0.2091 

+40   -40 II 

a» 

Librae 

2.9 

1.51 

11.3 

15  40.3 

7  31.7    +11     4.3 

+0.0868  1  0.5047 

0.2090 

+41 

-38 

V 

Librae 

5.3 1 

1-47 

II.O 

15  547 

15  46.9    -  4  54-8 

-1.3325   0.5086     0.1992 

-51 

-90 

1  22 

Librae 

6.5 

+  1.47 

-10.9 

-16     8.4 

15  527    -  4  49-2 

-1.0989  1  0.5087    -0.1991 

-26 

-90 

1  26 

Librae 

6.3 

1-45 

10.5 

17  26.1 

19  52  4    -  0  56.5 

-0.4448  0.5107 ;   0.1940 

+12 

-71 

1  28 

Librse 

6.2; 

1.44 

10.4 

17  50.1 

23     7.6    +  2   12.9 

-0.6254 '  0.5125     0.1896 

+  2 

-86; 

,147    B. 

Librae 

6.2 1 

1-43 

9.6 

20  25.3 

27 

4     2.6+6  59.1 

+1.3325  0.5151     0.1827 

+70 

+52 

150   B. 

Librae 

6.1 

1.42 

9.8  '    19  51.6 

4  37-4  1  +  7  32.8 

+0.6027  0.5155     0.1819 

+66 

-10 

'  II    H 

Librae 

5-4 

+1.42 

-  9  9 

-19  22.0 

5     48+7  59  3 

-0.0279  0.5157  1  -0.1812 

+31 

-45 

1172   B. 

Librae 

591 

1.41 

9-4 

20  43.3 

7  54-8   +10  44.2 

40.9694  0.5173'   0.1770 

+69 

+  12 

1  "^^ 

Librae 

5-3 

1.41 

99 

19     0.5 

8  15.8    +11     4.6 

-0.9952  0.5175 1   0.1764 

-22 

-90  1 

K 

Libra 

5.0, 

1.40 

9.8 

19  23.4 

9  47-4    -II  26.6 

-0.83901 0.5184 1   0.1 74 1 

-12 

-90 

X 

Librae 

4-9  1 

1.38 

9-5 

19  541 

15  27.8    -  5  56.6 

-1.2336 

0.5216     0.1651 

-44 

-901 

10   G. 

Scorpii 

5  9i 

+1.38 

-  9.2 

-20  43-5 

17  35  9-  3  524 

-0.6675 

0.5229,  -0.1616 

-  4 

-90; 

6 

Scorpii 

2.6 

1.38 

8.8 

22  22.1 

18  52.8   -  2  37.9 

+0.9521 

0.5236 

0.1595 

+68 

+  12 

19 

Scorpii 

49  1 

1.36 

8.2 

23  57-3 

28 

4  447  '  +  6  55.4 

+1.2245  i  0.5294 

0.1421 

+66 

+38; 

P 

Ophiuchi 

47  1 

1.35 

8.2 

23  145 

7     8.2+9  14  3 

+0.0984 , 0.5308 

0.1376 

+33 

-37! 

126   B. 

Scorpii 

6.1  ■ 

+1.34 

-  7.8  1  -24   17.8 

14  45.0   -  7  23.7 

+0.2755  1 05351  -0.1229 

+41  '-28 

1 

1 

1 

i 

j     NEIV 

AfOOA'. 

1 
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1 

OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR  1910.      ' 

Tm«  Star's 

IMMERSION. 

EMERSION. 

i. 

oo 

Date. 

Washii 

agton. 

Mean 
Time. 

Angle 

North 
Point. 

from— 

Vertex 

0" 

Washington. 

Angle  from — 

II 

5 

Name. 

Ma,?. 

Sidereal 
Time. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point 

Vertex 

h    m 

h    m 

Q 

h    m 

h     m 

a 

a 

h     m 

Jan.        3 

/ 

Virgin  is 

4.8 

9  47 

14  55 

184 

228 

lo  23 

15   30 

243 

283 

0  35 

5 

V 

Librae 

5-3 

12  48 

17  48 

112 

141 

14   10 

19     9 

317 

[       329 

I  21 

5 

22 

Librx 

65 

13  19 

18   18 

150 

173 

14  35 

19  34 

278 

285 

I   16 

6 

A 

Librae 

4-9 

"  54 

16  50 

145 

188 

12  58 

17  53 

272 

306 

I     3 

14 

T 

Aquarii 

4-4 

0  18 

4  44 

55 

33 

I  30 

5  56 

237 

202 

I   12 

20 

53 

Tauri 

5-3 

6  29 

10  31 

76 

24 

7  44 

II  45 

256 

199 

I   14 

20 

247   B. 

Tauri 

5.8 

10  44 

14  45 

47 

355 

•    II  27 

15  28 

299 

250 

0  43 

23 

A 

Geminoruih 

5.1 

8     2 

11  51 

139 

106 

9     6 

12  55 

240 

187 

I     4 

26 

V 

Leon  is 

3.6 

5  51 

9  29 

93 

148 

7     3 

10  41 

305 

357 

I   12 

26 

42 

Leonis 

6.1 

15  43 

19  20 

73 

20 

16  25 

20     I 

338 

286 

•0  41 

28 

V 

Virginis 

4-2 

8  36 

12     6 

"3 

159 

9  56 

13  26 

313 

346 

I   20 

Feb.    12 

54   B. 

Ceti               t 

6.3 

5  56 

8  27 

40 

348 

645 

9  16 

266 

215 

0  49  1 

15 

145   B. 

Arietis 

6.5 

6  23 

8  43 

22 

330 

7  12 

9  31 

295 

241 

0  48  1 

19 

40 

Geminorum 

6.3 

6     4 

8     7 

34 

71 

6  52 

8  55 

327 

329 

0  48  , 

19 

52 

Geminorum 

6.1 

13  56 

15  58 

147 

97 

14  31 

16  33 

234 

i86 

0  35 

23 

46 

Leonis 

5.8 

3  46 

5  34 

141 

191 

4  33 

6   21 

251 

304 

0  47 

26 

46 

Virginis 

6.1 

14     2 

15  36 

195 

176 

14  37 

16  12 

243 

216 

0  36 

26 

48 

Virginis 

6.5 

15  56 

17  31 

120 

80 

17  10 

18  45 

304 

257 

I   14  ' 

Mar.     I 

26 

Librae 

6.3 

13  43 

15     6 

162 

181 

14  51 

16  14 

266 

270 

I     8 

I 

28 

Librae 

6.2 

18  22 

19  44 

62 

25 

19  15 

20  37 

336 

292 

0  53 

2 

10   G. 

Scorpii          t 

5-9 

10  50 

12  10 

189 

238 

II     8 

12  28 

223 

270 

0  18 

3 

26 

Ophiuchi 

5.8 

18     9 

19  23 

161 

M5 

18  55 

20  10 

223 

198 

0  47 

5 

^ 

Sagittarii 

33 

14  24 

15  31 

145 

189 

15  J3 

16  20 

235 

273 

0  49 

16 

r 

Tauri 

4-5 

7    0 

7  26 

77 

23 

8  15 

8  40 

262 

204 

I   14 

18 

37 

Geminorum 

5.7 

13  10 

13  27 

146 

93 

13  47 

14     3 

233 

183 

0  36 

22 

46 

Leonis 

5.8 

14  29 

14  30 

64 

II 

15     6 

15     6 

355 

302 

0  36 

29 

41 

Librae           * 

5-3 

9  40 

9  13 

68 

121 

10  19 

9  53 

345 

35 

0  40 

29 

«( 

Librae 

50 

II  20 

10  53 

72 

117 

12     7 

II  41 

348 

27 

0  48 

31 

136   G. 

Ophiuchi 

6.3 

13  41 

13     6 

140 

180 

14  46 

14  II 

260 

291 

I     5 

31 

151    G. 

Ophiuchi 

6.0 

16  44 

16     8 

132 

141 

18     5 

17  29 

255 

247 

I  21 

Apr.    12 

51 

Tauri 

5.6 

8     I 

6  40 

115 

58 

8  53 

7  32 

223 

167 

0  52 

12 

56 

Tauri 

5-2 

8  33 

7  12 

84 

27 

9  34 

8  13 

257 

201 

1     I 

12 

67 

Tauri            i 

5-4 

II     9 

9  47 

28 

338 

II  38 

10  16 

317 

270 

0  29 

16 

A 

Cancri 

5-9 

6     8 

4  31 

105 

160 

7  34 

5  57 

276 

307 

I  26 

18 

>? 

Leonis 

3.6 

7     9 

5  25 

146 

197 

8  20 

635 

261 

303 

I   10 

18 

42 

Leonis           J 

6.1 

16  43 

14  57 

104 

53 

17  35 

15  49 

304 

257 

0  52 

24 

8 

Librae           * 

5.4 

19  57 

17  46  '     146 

96 

20  48 

18  37 

249 

197 

0  51 

24 

a* 

Librae           ♦ 

2.9 

20    8 

17  58       155 

105 

20  51 

18  41 

240 

187 

0  43 

25 

II    H. 

Librae 

54 

16  26 

14  13        130 

1x6 

17  53 

15  39 

280 

250 

I  26 

26 

/> 

Ophiuchi. 

4.7 

19  10 

16  52        128 

94 

20  22 

18     4 

255 

211 

I   12 

30 

A 

Sagittarii 

49 

16  21 

13  48        144 

183 

17     5 

14  32 

213 

246 

0  44 

May     3 

69 

Aquarii 

5-6 

19  18 

16  32         21 

61 

20  10 

17  24 

289 

3*1 

0  52 

19 

46 

Virginis 

6.1 

14  20 

10  33  1     167 

144 

15  27 

II  39 

270 

234 

I     6 

19 

48 

Virginis 

6.5 

16  31 

12  43  1     105 

61 

17  40 

13  52 

316 

267 

I     9 

22 

26 

Librae 

6.3 

14  15 

10  15  j       83 

96 

15  24 

II  24 

342 

338 

I     9 

23 

10   G. 

Scorpii          f 

59 

10  53 

6  50  1       92 

141 

II  52 

7  49 

323 

7 

0  59 

24 

88   B. 

Ophiuchi 

6.3 

18  38 

M  29  1       93 

71 

20    3 

15  54 

285 

249 

I  25 

24 

26 

Ophiuchi 

5-8 

18  49 

14  41   t       66 

42 

20    0 

15  52 

312 

276 

I   II 

June    I 2 

46 

Leonis 

58 

15  34 

10   12          88 

34 

16  24 

II     2 

327 

275 

0  50 

20 

126  B. 

Scorpii 

6.1 

19     3 

13     9        165 

136 

19  39 

13  45 

217 

181 

0  36 

21 

136   G. 

Ophiuchi      • 

6.3 

13  20 

7  23        115 

159 

14  33 

8  35 

284 

318 

I   12 

21 

151    0. 

Ophiuchi 

60 

16  17 

10  19        106 

121 

17  47 

II  49 

282 

278 

I  30 

23 

248   B. 

Sagittarii 

5.7 

20  36 

14  30        154 

139 

20  55 

14  49 

180 

161 

0  19  I 

Note —The  an 

Klea  of  position  ai 

e  coui 

ited  from 

the  north  point  a 

nd  verte 

X  of  the  M 

oon's  lim 

b,  towan 

1  the  east 

♦  Whole  occultation  below  th 

e  horia 

on  of  VVasl 

lington.           t  Im 

mersion 

below  the 

horizon  c 

f  Wash 

ngton. 

i 

IEm« 

jrsion  belo 

w  the  horizon  of 

Washin 

gton. 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR  1910.     i 

i 

The  Star's 

IMMERSION. 

EMERSION. 

i. 

'■ 

oS 

Date. 

Washington. 

Angle 

from— 

Washington. 

Angle 

from— 

§1 

23 

I 

h    m 

Name. 

Mag. 

Sidereal 
Time. 

Mean 
Time. 

h    m 

North 
Point 

Vertex. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point 

Vertex. 

h    m 

0 

0 

h    m 

h    m 

0 

0 

June 
July 

25 

35         Capricorni 

6.0 

0   16 

18      I 

134 

99 

0  37 

l8  22 

170 

132 

0  21 

3 

247   B.  Tauri 

5.8 

21      9 

14  23 

120 

168 

21    41 

14  55 

201 

251 

0   32 

16 

II    H.  Librae 

54 

18  49 

II    12 

83 

44 

19   58 

12    22 

310 

263 

I    10 

23 

161    B.  Capricomi 

6.4 

23   58 

15  53 

34 

8 

I     4 

16   59 

262 

226 

I     6 

24 

69         Aquarii 

5.6 

18   43 

10  35 

81 

125 

19  52 

II    44 

229 

264 

I     9 

24 

r         Aquarii 

4-4 

20    12 

12     4 

32 

64 

21   20 

13    II 

270 

290 

I     7 

25 

376   B.  Aquarii 

6.3 

I  59 

17  46 

18 

346 

2  57 

18    44 

269 

228 

0  58 

27 

/i          Piscium 

50 

2     3 

17  42 

21 

8 

3     8 

18   47 

265 

233 

I     5 

31 

103          Tauri 

5-5 

22  13 

13  37 

7 

57 

22  32 

13    56 

320 

12 

0  19 

Aug. 

10 

m         Virginis 

5-4 

17  50 

8  35 

89 

43 

18  50 

9  36 

322 

272 

I     I 

15 

4   G.  Sagittarii 

6.2 

20  32 

10  57 

III 

78 

21  42 

12     8 

245 

202 

I   II 

18 

56   B.  Capricorni 

6.3 

22     I 

12  14 

351 

332 

22  20 

12  33 

324 

302 

0  19 

19 

35         Capricorni   f 

6.0 

15  55 

6     5 

97 

149 

16  56 

7     6 

240 

286 

I     I 

19 

143   B.  Capricorni 

6.1 

I  33 

15  42 

102 

59 

2  20 

16  28 

202 

155 

0  46 

27 

99         Tauri 

6.0 

I  30 

15     7 

III 

170 

2  22 

15  59 

206 

262 

0  52 

28 

139         Tauri 

47 

0  53 

14  27 

65 

124 

I  54 

15  28 

265 

326 

I     I 

29 

39         Geminorum 

6.2 

0  31 

14     0 

85 

138 

I  27 

14  56 

261 

318 

0  56 

29 

40         Geminorum 

63 

0  52 

14  22 

129 

183 

I  32 

15     2 

218 

274 

0  40 

Sept. 

23 

284   B.  Tauri 

6.0 

0  34 

12  25 

49 

107 

I   36 

13  27 

264 

321 

I     2 

23 

95         Tauri 

6.2 

428 

16  18 

26 

33 

5  25 

17  15 

297 

265 

0  57 

24 

125          Tauri 

51 

I   11 

12  58 

47 

107 

2     9 

13  56 

279 

339 

0  58 

29 

46         Leon  is 

5-8 

4  52 

16  19 

168 

221 

5  25 

16  52 

230 

284 

0  33 

Oct. 

13 

143   B.  Capricorni 

6.1 

0  26 

10  59 

26 

352 

I  24 

n  56 

273 

231 

0  57 

15 

336   B.  Aquarii 

63 

0     3 

10  28 

122 

112 

0  28 

10  53 

162 

145 

0  25 

19 

175    B.  Arietis           % 

6.4 

9  40 

19  47 

85 

33 

10  31 

20  38 

248 

200 

0  51 

20 

V         Tauri 

42 

8  54 

18  58 

144 

87 

9  22 

19  26 

199 

143 

0  28 

20 

72         Tauri 

5-4 

9     8 

19  12 

103 

46 

10     3 

20     7 

242 

187 

0  55 

24 

A         Cancri           f 

5-9 

0  18 

10     7 

114 

157 

I     4 

10  54 

252 

300 

0  47 

24 

28          Cancri 

61 

.      3  33 

13  22 

59 

117 

4  27 

14  16 

311 

10 

0  54 

24 

i;'          Cancri 

57 

5     0 

14  49 

58 

117 

5  58 

15  47 

320 

17 

0  58 

24 

i-*         Cancri 

6.4 

6     0 

15  49 

37 

94 

6  35 

16  23 

347 

39 

0  34 

Nov. 

7 

248   B.  Sagittarii 

57 

22     8 

7     3 

31 

0 

23     5 

7  59 

296 

255 

0  56 

15 

0         Arietis 

5-8 

5  43 

14     5 

339 

289 

5  50 

14  12 

328 

277 

0     7 

17 

284   B.  Tauri 

6.0 

22  35 

6  50 

39 

93 

23  20 

7  36 

279 

335 

0  46 

17 

95         Tauri 

62 

I  44 

9  59 

4 

62 

2  14 

1029 

309 

5 

0  30 

17 

315    B    Tauri 

6.3 

7  57 

16  II 

95 

36 

9     2 

17  16 

252 

193 

I     5 

18 

125          Tauri 

51 

22     4 

6  16 

I 

47 

22  15 

6  27 

333 

20 

0  II 

20 

4          Cancri 

6.2 

2     4 

10     7 

92 

147 

3     3 

II     6 

269 

327 

0  59 

20 

A          Cancri 

59 

12     7 

20     8 

132 

73 

13     5 

21     6 

270 

212 

0  58 

21 

90  H'.  Cancri 

6.1 

8  50 

16  48 

113 

125 

10  13 

18  II 

299 

263 

I  23 

22 

V          Leon  is 

36 

8  58 

16  52 

141 

172 

JO  17 

18  II 

280 

273 

I   19 

Dec. 

9 

336   B.  Aquarii 

6.3 

20  14 

3     3 

65 

105 

21   30 

4   19 

229 

257 

I   16 

10 

54    B.  Ceti 

6.3 

0  55 

7  39 

117 

107 

I  25 

8  10 

164 

146 

0  31 

12 

Saturn 

20  16 

2  54 

74 

126 

21    II 

3  48 

226 

278 

0  54 

14 

192   B.  Tauri 

6.1 

4  24 

10  52 

49 

38 

5  37 

12     5 

268 

224 

I   13 

14 

V         Tauri 

4.2 

10  36 

17     3 

109 

56 

II  22 

17  49 

237 

188 

0  46 

14 

72          Tauri             % 

54 

10  57 

17  24 

77 

26 

II  46 

18   13 

270 

223 

0  49 

17 

c         Geminorum 

55 

9  30 

15  46 

80 

24 

10  34 

16  50 

313 

253 

I     4 

19 

57    B.   Leon  is 

65 

9     8 

15  15 

95 

113 

10  22 

16  29 

324 

301 

I    14 

20 

46          Leonis 

5-8 

6  23 

12  27 

179 

232 

6  50 

1255 

226 

278 

0  28 

23 

k          Virginis 

57 

12  20 

18  12 

135 

145 

13  46 

19  37 

307 

293 

I  25 

24 

///          Virginis 

5-4 

10  35 

.6.3 

io8 

147 

II  49 

17  37 

330 

356 

I   14 

] 

NoTB.— The  angles  of.  position  ai 

e  coui 

ited  from  t 

le  north  \ 

>oint  anc 

[  vertex 

of  the  Moo 

n's  limb,  t 

oward  t^ 

e  east. 

1 

t  Immersion  below  the  hori 

zon  of 

Washingt 

on. 

JEr 

nersion 

below  the  1 

lorizon  of 

Washin 

Rion. 
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ILLUMINATED  DISK  OF  MERCURY,  1910. 


FOR  WASHINGTON  MEAN  NOON. 


Date. 

k 

i 

d 

L 

Date. 

k 

1 

^ 

1 
L 

1 

\ 

0 

0 

0 

0 

Jan.   0 

0.849 

46 

^  356 

45-4 

July 

4 

0.746 

61 

175 

59.6 

5 

0.741 

61 

351 

557 

9 

0.879 

41 

183 

66.6 

lO 

0-573 

82 

347 

63.6 

M 

0.970 

20 

197 

67.3 

15 

0.345 

108 

342 

56.6 

19 

0.998 

5 

283 

60.8 

20 

0.1 19 

140 

334 

26.2 

24 

0.976 

18 

357 

51-4 

25 

0.009 

169 

280 

22 

29 

0.928 

31 

9 

43.2  , 

30 

0.067 

150 

188 

138 

Aug. 

3 

0.872 

42 

15 

37-2 

Feb.   4 

0.214 

125 

178 

32.3 

8 

0.815 

51 

19 

33.3 

9 

0.365 

.  106 

174 

390 

13 

0.760 

59 

22 

31.2 

M 

0.489 

91 

170 

38.1 

18 

0.703 

66 

24 

30.3 

19 

0.586 

80 

167 

352 

23 

0.644 

73 

26 

30.6 

24 

0.661 

71 

163 

32.3 

28 

0.576 

81 

27 

31  5 

Mar.   I 

0.723 

64 

160 

30.3 

Sept. 

2 

0.496 

90 

29 

328 

6 

0.774 

57 

157 

29.3 

7 

0.400 

102 

31 

336 

II 

0.821 

50 

154 

29.3 

12 

0.283 

116 

33 

31  4  1 

16 

0.864 

43 

151 

30.6 

17 

0.153 

134 

37 

22.7  , 

21 

0.907 

36 

148 

334 

22 

0.039 

157 

49 

74 

26 

0.947 

27 

145 

38.0 

27 

0.009 

169 

165 

1.8 

31 

0.982 

16 

140 

45.0 

Oct. 

2 

0.115 

140 

201 

234 

Apr.   5 

0.999 

3 

82 

54  4 

7 

0.331 

110 

206 

53.6 

10 

0.979 

17 

340 

64.3 

12 

0.570 

82 

209 

66.5 

15 

0.897 

37 

336 

69.8 

17 

0.757 

59 

210 

61.7 

20 

0.758 

59 

337 

67.1 

22 

0.876 

41 

211 

50.8 

25 

0.592 

79 

339 

57-9 

27 

0.944 

28 

210 

41.1 

30 

0.431 

98 

341 

46.4 

Nov. 

I 

0.979 

17 

209 

339 

May   5 

0.291 

115 

342 

350 

6 

0.995 

8 

208 

29.2  ' 

10 

0.174 

131 

344 

23.6 

II 

1. 000 

I 

198 

26.3 

15 

0.082 

147 

346 

12.5 

16 

0.998 

5 

26 

24.8 

20 

0.021 

163 

352 

3-5 

21 

0.990 

II 

22 

244 

25 

O.OOI 

176 

79 

0.2 

26 

0.977 

17 

19 

25.1  1 

30 

0.024 

162 

147 

3.8 

Dec. 

1 

0.958 

24 

15 

27.1 

June   4 

0.081 

147 

153 

11.9 

6 

0.927 

31 

II 

30.4  , 

9 

0.I6I 

133 

156 

20.6 

II 

0.882 

40 

6 

357  ■ 

M 

0.254 

119 

158 

28.3 

16 

0.811 

51 

2 

432 

19 

0.358 

107 

161 

352 

21 

0.702 

66 

357 

52.6  , 

24 

0.475 

93 

165 

42.4 

26 

0.535 

86 

353 

59.8  ' 

29 

0.605 

78 

170 

50.6 

31 

0.311 

112 

349 

524, 

NOTA 

TION. 

1 

>^=the  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to   the  area  of  the 

entire  apparent  disk  regarded  as  circular. 
/=the  angle  between  the  Sun  and  Earth,  as  seen  from  the  planet. 
^=the  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portion,  makes 

with  the  meridian. 
Z=the  brilliancy  of  the  disk.     The  unit  of  L  is  the  amount  of  light  received  by  an  eye  from 

a  circular  disk  with  the  same"  albedo  as  the  planet,  subtending  an  angular  radius  of  one 

second  of  arc,  situated  at  distance  unity  from  the  Sun,  and  illuminated  by  the  latter  as 

the  mean  disk  of  the  planet  is  illuminated. 
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r 

!      Dat 

FOR  WASHINGTON  MEAl 

N  NOON. 

k                        i 

e 

e. 

k 

~     ^  '    '  '"^       ■       -' 

Date. 

L 

Jan. 

I 

'                  1 

0                            e 
0.313                 III.9                 340.9 

215.7 

July        5 

0.784 

0 
553 

168.0 

71.1 

6 

0.273                  II7.O 

339-3 

219.8 

10 

0.800 

53.2 

170.4 

69.0 

II 

0.230    ,            122.6 

337-6 

217.3 

15 

0.814 

51-1 

1730 

66.9 

i6 

0.185            129. 1  1         335-6 

205.1 

20 

0.828 

49.0 

1757 

65.2 

21 

0.139            136.3            332.8            179.8 

25 

0.841 

47.0 

1785 

63-4 

1 

26 

0.094  1         144-3            328.7            140.5 

30 

0.854 

45-0 

181  5 

61.9 

il 

0054            T53-I  '         321.6 

91-4 

Aug.        4 

0.866 

42.9 

184.5 

60.6 

Feb. 

5 

0.026  1         161.4  1         308.7 

45-7 

9 

0.878 

40.8 

187.5 

59.3 

lO 

0.0 1 1 

168.2         271. 1 

20.6 

14 

0.890 

38.8 

190.3 

58.1 

15 

0.014 

166.3                220.2 

26.9 

19 

0.901 

36.8 

193.0 

57-1 

20    I            0.035 

158.5   1          195-2 

61. 1 

24 

0.910 

34.8 

1955 

56.1 

i 

25 

0.068 

149.7    1            184.4 

107.4 

29 

0920 

32.8 

198.0 

55-1 

1  Mar. 

2 

O.I  10 

141. 3    1            181.4 

149.9 

Sept.       3 

0.929 

30.9 

200.3 

54-3 

7           0.155 

133-6            174-5 

180.4 

8 

0.938 

28.9 

202.4 

53-5 

12  '         0.200 

126.8  !         171.5 

1 

1977 

13 

0.946 

26.9 

204.4 

52.8 

17  1         0.244 

120.8  '         169.0 

204.2 

18 

0.952 

25.0 

206.0 

52.1 

22  1         0.286 

115.4  j         166.8 

203.0 

23 

0.959 

23.1 

207.3 

51.6 

27  ,         0.325 

110,6            164.8 

194-7 

28 

0.965 

21. 1 

208.4 

51.0 

Apr, 

I  ,         0.361 

106.2  1         163.0 

188.2 

Oct.        3 

0.971 

19.2 

209.4 

50.5 

6            0.395 

102.2  1         161.7 

178.2 

8 

0.977 

174 

210.2 

50.0 

11    ;           0.426 

98.5            1599 

167.8 

13 

0.082 

15.6 

210.6 

49-5 

16              0.457 

95.0            158.6 

157.8 

18 

0.986 

13.8 

210.8 

49.1 

21    1           0.485 

918            1575 

148.2 

23 

0.989 

11.9 

210.9 

48.8 

26   1           0.51 1 

88.7            156.6 

1 39. 1 

28 

0.992 

10. 1 

210.7 

48.4 

May 

1    '           0.536 

85.8  '         155-9 

130.8 

Nov.       2 

0.994 

8.4 

210.4 

48.1 

6  ,          0.560 

83.1            1555 

123.1 

7 

0.996 

6.6 

210.1 

48.0 

XI  I         0.583 

80.6 

155-3 

115.7 

12 

o.5>98 

48 

2IO.I 

47-8 

16  ;          0.605 

78.0 

1552 

109.8 

17 

0.999 

3-1 

2II.O 

47.6 

21    .           0.626 

75-4 

155-4 

104.0 

22 

I.OOO 

14 

218.5 

47-5 

1 

26  I           0.647 

73.0 

1559 

98.8 

27 

I.OOO 

0.1 

326.7 

47-4 

31             0.667 

70.6 

156.6 

941 

Dec.        2 

I.OOO 

19 

3546 

47-3 

June 

5  !        0.685 

68.3 

157-5 

89.9 

7 

0.999 

37 

8.2 

47-3 

10             0.703 

66.1 

158.7 

85.9 

12 

0.998 

53 

II.8 

47-4 

15             0.720 

63.9 

160.0 

82.4 

17 

0.997 

7.0 

58 

47.4 

20  ;          0.737 

61.7            161.7 

79.1 

22 

0.994 

8.6 

36 

47-5 

25 

0.754 

59.5  1         X63.7 

76.2 

27 

0.991 

10.2 

1.2 

47.7 

1 

30 

0.770 

57.4  1         165.7 

73.6 

32 

0.987 

11.9 

358.7 

48.1 

' 

NOTATION. 

k  = 

1 

the  ratio  of  the  area  of  the  illuminated  portion  of  tl 
entire  apparent  disk  regarded  as  circular. 

le  apparei 

it  disk  to 

the  area 

of  the 

'      /  = 

the  angle  between  the  Sun  and  Earth,  as  seen  from  t 

le  planet. 

0= 

1 

the  angle  which   the  line  joining  the  cusps,  or  extr 
makes  with  the  meridian. 

emities  0: 

I  the  illur 

ninated  p 

ortion, 

z  = 

■  the  brilliancy  of  the  disk.     The  unit  of  L  is  the  amoi 

int  of  ligh 

t  received 

by  an  ey 

e  from 

a  circular  disk  with  the  same  atbedo  as  the  planet,  s 

ubtending 

'  an  angul 

ar  radius 

of  one 

second  of  arc,  situated  at  distance  unity  from  the  S 

un,  and  il 

uminated 

by  the  la 

tter  as 

the  mean  disk  of  the  planet  is  illuminated. 

[Eph  10] 
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82  ILLUMINATED  DISK  OF  MARS,  1910. 


Mars  not  being  in  opposition  during  the  year  1910  the  satellites  will  not  be  visible. 


APPARENT   DISK   OF    MARS,    1910. 


January 

I, 

0.878 

January 

31, 

0.885 

March 

2, 

0.901 

April 

I, 

0.921 

May 

I, 

0.941 

May 

31, 

0.960 

June 

30, 

0.976 

July 

30, 

0.990 

August 

29» 

0.998 

September 

28, 

1. 000 

October 

28, 

0.997 

November 

27, 

0.988 

December 

27, 

0.974 

>fr  =  the    ratio   of   the   area   of   the  illuminated   portion   of   the  apparent  disk  to  the   area  of   the 
entire   apparent   disk   regarded   as   circular. 
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The  ephemeris  of  the  four  outer  satellites  of  Jupiter  is  given  on  pages  486-507, 
each  month  occupying  two  pages,  which  contain,  respectively,  the  times  of  the 
phenomena  and  the  diagrams  of  the  configurations.  The  latter  are  given  for  each 
day,  Jupiter  being  represented  by  a  light  disk,  0>  ii^  the  center  of  the  page,  and 
the  relative  positions  of  the  satellites  at  the  Washington  time  stated  above  the 
diagrams  being  indicated  by  dots.  The  designation  of  each  satellite  is  shown  by  a 
numeral  placed  to  the  right  or  left  of  the  dot,  according  as  the  motion  of  the  satellite 
at  the  instant  in  question  is  toward  the  east  or  toward  the  west,  the  motion  being 
always  toward  the  numeral.  In  constructing  the  diagrams  the  latitudes  of  the 
satellites  are  always  considered  zero,  except  where  two  or  more  of  them  chance  to 
be  at  nearly  the  same  distance  from  the  planet,  when  they  are  placed  one  above 
the  other,  according  to  their  apparent  latitudes.  If,  at  the  epoch  of  any  configura- 
tion, one  or  more  satellites  are  projected  on  the  disk  of  the  planet,  that  phenomenon 
is  indicated  by  a  light  disk,  Oi  at  the  left-hand  side  of  the  page;  and  if  any  satellites 
are  invisible  on  account  of  being  occulted  behind  the  disk  of  the  planet,  or  eclipsed 
by  its  shadow,  that  circumstance  is  indicated  by  a  dark  disk,  #,  at  the  right-hand 
side  of  the  page.  In  both  cases  the  annexed  numerals  serve  to  point  out  which 
satellites  are  thus  rendered  invisible. 

At  any  time  near  opposition,  March  31,  1910,  the  approximate  distances 
from  Jupiter  of  the  four  outer  satellites  may  be  obtained  by  means  of  the  following 
tables,  using  the  interval  of  time  before  or  after  superior  geocentric  conjunction 
as  argument.     The  position  angle  of  the  semi-axes  minor  of  the  orbits  is  +  25^. 

The  differential  coordinates  of  the  sixth  satellite  will  be  found  on  page  512. 

SATELLITES   OF   JUPITER 


I. 
IL 


MEAN  SYNODIC  PERIODS  OE  THE  SATELLITES. 
dhins  <i  I  dhms 

III.  7  3  59  35-854 

IV.  16  18  5  6.928 


I  18  28  35.945 
3  13  17  53.735 


1.769  860  48 
3-55409416 


I 


7.166  387  20 
16.753  552  41 


dhms  '  d 

V.  o  II  57  27.635     =     0.49823652 

d 

VI.        =      266.00 


[Eph  10] 


Satellite  I. 

Satellite  II. 
Arg. 

s. 

Satellite  111. 
Arg. 

= 
s. 

Satellite 
Arg. 

IV. 

Arg. 

s. 

s. 

h 

n 

d     h 

» 

d     h 

« 

2 

39 

0    4     ; 

60 

0     8 

95 

I 

214 

4 

74 

0     8     1 

"5 

0  16 

183 

* 

398 

6 

103 

0    12      , 

161 

10     . 

255* 

526 

8 

123 

0  16    1 

192 

1     8     ! 

305 

581 

10 

132 

0  20     ! 

207 

I   16 

329 

556 

12 

130 

I      0     1 

204 

2     0     1 

326 

6 

453 

14 

116 

I     4     , 

183 

2     8     1 

295 

7 

288 

16 

93 

I      8 

M7 

2  16     1 

239 

8 

82 

18 

61 

I    12 

98 

3     0     1 

162 

20 

25 

I    16 

40 

3     8 

72 

484 
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SATELLITE  V. 

1 

I 

WASHINGTON  MEAN  TIME  OF   EVERY  TWENTIETH  GREATEST  ELONGATION.             : 

d 

1 
h 

d         h                                            d         h                 1 

d        h                1 

Jan. 

lO 

6.2     E.          Apr. 

10     100     E.      i     Jan.          10     12.2    W.          Apr. 

10     16.0    W. 

20 

17.3     E. 

20       9.1     E.       1                      20     1 1.4    W.     : 

20     15. 1    W. 

30 

16.4     E.     1 

30       8.2     E.                            30     10.5    W. 

30     14.2     W. 

Feb. 

9 

155     E.          May 

10       7.4     E.       1     Feb.           9       9.6    W. 

May 

ID        13.3      W. 

19 

14.6     E.     1 

20     18.4     E.     ii                      19       8.6    W. 

20    12.5    w.    t 

Mar. 

I 

13.7     E. 

30     17.6     E.     ,       Mar.           1       7.7    W. 

30     1 1.6    W. 

II 

12.8     E.          June 

9     16.7     E.       1                      II       6.8    W. 

June 

J    10.7   w. 

2£ 

11.9     E.     1 

19     159     E. 

1                       21     17.9    W. 

19       9.9    W.     1 

31 

ii.o     E. 

29     15.0     E. 

1                 31    16.9  w. 

29      9.1    w.     1 

WASHINGTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION.   '            .      , 

SATELLITE    I. 

! 

j 

h        in 

h        m 

h        in 

h        in 

Jan. 

I  ' 

8     51 

Mar. 

20                 3  49.6 

June          5 

23    19.4 

Aug. 

22 

20  43.1 

3  1 

2  33  3 

21                  22     15.5 

7 

17  47-4 

24 

15  132 

4  ' 

21     15 

23    '              16    41.3 

9 

12  15  5 

26 

9  43-3  i 

^1 

15  29.6 

25                  II       7.2 

II 

6  43.6 

28 

4  13.5  1 

8  , 

1 

9  57-7 

27               5  33  0 

13 

I   11.8 

29 

22  43.6  , 

1 
10 

4  25.7 

28             23  58.9 

M 

19  40.0 

31 

17   13.8  1 

II  1 

22  53.7 

30             18  24  8 

16 

14     8.3 

Sept. 

2 

II  44.0  ! 

13 

17  21.6 

Apr. 

I  1           12  50.7 

18 

8  36.7 

4 

6  14.2  i 

15 

II  49.4 

3               7  16.6 

20 

3     52 

6 

0  44.4 

17  : 

1 

6  17.2 

5               I  425 

21 

21   337 

7 

19  14.6 

19  i 

0  44.9 

6    ;               20       8.4 

23 

16     2.2 

9 

13  44-9 

20 

19  12.5 

8  1           14  34  4 

25 

10  30.8 

II 

8  15.2  1 

22  , 

13  400 

10  '            9     0.3 

27 

4  59  5 

13 

2  45.5 

^J  i 

8     7.5 

12               3  26.3 

28 

23  28.3 

14 

21   15.8 

26 

2  34  9 

13             21  52.3 

30 

17  57.1 

16 

15  46.1 

27 

21     2.3 

15  ,           16  18.4 

July            2 

12  26.0 

I 

29  , 

15  29.6 

17              10  44.5 

4 

6  54.9 

31 

9  56.8 

19  1            5  10  6 

6 

I  23.9 

! 

Feb. 

2 

4  23.9 

20  [          23  36.8 

7 

19  52.9 

Nov. 

17 

15    27.2   j 

3  , 

22  51.0 

22  '          18     3.0 

9 

14  22.0 

19 

9  57-4  , 

5  j 

17   18.0 

24  '          12  29.3 

II 

8  51. 1 

21 

4  27.5  1 

/ 

II  45.0 

26  1            6  55.7 

13 

3  203 

22 

22  57.6 

9 

6  11.9 

. 

28               I  22.1 

14             21   49.5  1 

24 

17  27.7  1 

n 

0  38.7 

29             19  48.5 

16 

16   18.8 

26 

11  57  7 

12 

19     55 

May 

I             14  150 

18 

10  48.2 

28 

6  27.7  1 

14 

13  32.2 

3  '            8  41.6 

20 

5   176 

30 

0  57-7  ! 

16 

7  58.8 

5  j            3     8.2 

21   '          23  47.0 

Dec 

I 

19  27.7  ' 

'^ 

2  25.3 

6             21  34.9 

23  1           18   16  5 

3 

13  57  6 

19 1 

20  51.8 

8             16     1.7 

25  1           12  46.0 

5 

8  27.5  ' 

^'  \ 

15  18.3 

10             10  28.5 

27  ,            7  156 

7 

2  57.4  1 

23  i 

9  44-7 

12  1            4  55  4 

29  i            I  45  2 

8 

21   27.3  1 

25 1 

4    II.O 

13  1          23  22.4 

30  '          20  14.8 

10 

^5  57  1 

26 

22  37  3 

15  '          17  49.4 

Aug.            I   j          14  44.5 

12 

10  26.8 

28 , 

^7     3.5 

17             12  16.5 

3  ,            9  14  2 

M 

4  56.6 

"Mar. 

2  i 

II  29.7 

19  ,            6  43.7 

5  '            3  43  9 

'5 

23  26.3 

4 

5  55-8 

21                    I    II.O 

6             22   13.7 

17 

17  55-9 

^1 

0  21.9 

22             19  38.3 

8             16  43-5 

19 

12  25.6  , 

7  ' 

18  48.0 

24             14     5-7 

10  '          II   13.4 

21 

6  55-1 

9  1 

13  14  I 

26               8  33  2 

J2  ,            5  43  3 

23 

I  24.7  1 

7  401 

28               3     0.7 

14               0  13.2 

24 

19  54-2 

13 

2     6.1 

29             21  28.3 

15             18  43.1 

26 

14  23.7  i 

14 

20  32.0 

31             15  56.0 

17             13  13  I 

28 

8  53.1  1 

16 

14  57  9 

June 

2  '          10  23.7 

19  .            7  43.1 

30 

3  22.5  1 



18 

9  23.8 

4  ,            4  515 

21               2  13.1 

31 

21  51.9 
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WASHINGTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 

SATELLITE 

II. 

h       m 

' 

h       m 

h       ra 

h       m 

Jan. 

2 

21  359 

Mar. 

25 

13   12.5 

June 

15 

4  28.3 

Sept. 

4 

23  20.9 

6 

lo  53.0 

29 

2    20.9 

18 

17  44.8 

8 

12  44.0 

lO 

0  10.5 

Apr. 

I 

15   28.1 

22 

7     2.2 

12 

2      7.4 

13 

13  26.6 

5 

4  36.5 

25 

20  19.6 

15 

15   30.8 

17 

2  43- 1 

« 

17  43.8 

29 

9  37.8 

20 

15  58.2 

12 

6  52.5 

July 

2 

22  56.2 

24 

5  137 

15 

20     0.4 

6 

12  15.2 

27 

18  27.6 

19 

9    95 

10 

I   34.4 

31 

7  42.0 

22 

22  18.0 

13 

14  54.2 

Feb. 

' 

20  54.8 

26 

11  27.7 

17 

4   14  0 

Nov, 

15 

3   131 

7 

10    8.1 

30 

0  37.0 

20 

17  34-5 

18 

16  36.4 

lO 

23  19.8 

May 

3 

13  47.5 

24 

6  55.0 

22 

5  59  5 

M 

12  32.0 

7 

2  57.7 

27 

20  16.0 

25 

19  22.5 

zS 

I  42.6 

10 

16    9.3 

31 

9  37  2 

29 

8  45-4 

21 

14  53-9 

14 

5  20.4 

Aug. 

3 

22  58.7 

Dec. 

2 

22    8.1 

25 

4     3-5 

17 

18  32.9 

7 

12  20.4 

6 

II  30.7 

28 

17  13.9 

21 

7  451 

II 

I  42.3 

10 

0  53.1 

Mar. 

4 

6  22.7 

24 

20  58.6 

M 

15     4-5 

13 

14  15  3 

7 

19  32.1 

28 

10  11.9 

18 

4  26.8 

17 

3  37-2 

II 

8  40.2 

31 

23  26.4 

21 

17  494 

20 

16  59.1 

M 

21  491 

June 

4 

12  40.8 

25 

7  12.0 

24 

6  20.5 

i8 

10  567 

8 

I  56.4 

28 

20  34.8 

27 

19  419 

22 

0     5.2 

II 

15  118 

Sept. 

I 
III 

.9  57-8 

31 

9     2.9 

SATELL 

ITE 

h        m 

h        m 

h        m 

h       m 

Jan. 

4 

7  10.9 

Mar. 

31 

I   36.6 

June 

24 

20   1 5.1 

Sept. 

18 

23   13  3 

II 

II     6.1 

Apr. 

7 

4  53.3 

July 

2 

0   14.2 

i8 

14  56.4 

14 

8  10.8 

9 

4   17  2 

25 

18  42.0 

21 

II  30.6 

16 

8  24.2 

Feb. 

I 

22  23.0 

28 

14  52,6 

23 

12  34.0 

9 

I   59.5 

May 

5 

18  17.8 

30 

16  47.0 

Nov. 

15 

zo  48.9 

i6 

5  32.1 

12 

21    46.9 

Aug. 

6 

21     1.9 

22 

15  13-7 

23 

9    0.2 

20 

X  20.4 

14 

I   19. 1 

29 

19  37  2 

Mar. 

2 

12  25.0 

27 

4  58.9 

21 

5  38.4 

Dec 

6 

23  59  5 

9 

15  45.8 

June 

3 

8  41.8 

28 

9  59-7 

14 

4  20.5 

i6 

19     4.1 

10 

12  28.8 

Sept. 

4 

14  23.1 

21 

8  39.0 

23 

22  20.7 

17 

16  19.9 

11 

18  47.5 

28 

12  55.4 

SATELLITE 

IV. 

h        m 

h        xn 

h        m 

h     •  m 

Jan. 
teb. 

17 

13  48.1 

Apr. 

27 

8     0.8 

Aug. 

5 

15  49-9 

3 

6  29.3 

May 

13 

23  10. 1 

22 

II   365 

; 

19 

22    1 1.3 

30 

15  10.9 

Sept. 

8 

7  454 

1  Mar. 

8 

13     34 

June 
July 

16 

8     7.4 

Nov. 

14 

17  53.7 

1   . 

25 

3  22.5 

3 

I  582 

Dec. 

I 

14   14.6 

1  Apr. 

1 

lO 

1          17  32.7 

! 

19 

20  34.8 

18 

10   15.I 
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■  ■  ■ 



W 

ASHINGTON  Ml 

BAN 

TIM] 

E. 

JANUARY 

d      h    m     s 

d     h     m     s 

• 

d      h    m     s 

1     I   57 

II. 

Tr. 

In. 

11    9  57 

III. 

Oc. 

Dis. 

21  22  40 

III. 

Sh. 

In. 

2    13 

II. 

Sh. 

Eg. 

12  15 

HI* 

Oc. 

Re. 

22     I   24 

III. 

Sh. 

Eg. 

4  37 

II. 

Tr. 

It 

15  18 

11* 

Sh. 

In. 

3  39 

III. 

Tr. 

In. 

5  45  57 

I. 

Ec. 

17  45 

XL* 

Tr. 

In. 

5  53 

III. 

Tr. 

Eg. 

9    12 

I. 

Oc. 

Re. 

18     3 

II.* 

Sh. 

Eg. 

7     8 

II. 

Sh. 

In. 

a    2  53 

I. 

Sh. 

In. 

20  25 

II. 

Tr. 

Eg. 

9  29 

II. 

Tr. 

In. 

4     7 

I. 

Tr. 

In. 

20  35  19 

I. 

Ec. 

Dis. 

9  52 

II. 

Sh. 

Eg. 

5     9 

I. 

Sh. 

Eg 

12     0     I 

I. 

Oc. 

Re. 

11  24  41 

I. 

Ec. 

Dis. 

6    21 

I. 

Tr. 

Eg- 

17  43 

I* 

Sh. 

In. 

12     8 

11.* 

Tr. 

Eg. 

17  45  48 

11* 

Ec. 

Dis. 

18  56 

I. 

Tr. 

In. 

14  47 

I* 

Oc. 

Re. 

22  56 

II. 

Oc. 

Re. 

19  58 

I. 

Sh. 

Eg. 

28     8  33 

I. 

Sh. 

In. 

8     0  14   xo 

I. 

Ec. 

Dis. 

21    10 

I. 

Tr. 

Eg. 

9  43 

I. 

Tr. 

In.      1 

3  40 

I. 

Oc. 

Re. 

18     9  38   13 

II. 

Ec. 

Dis. 

10  48 

I. 

Sh. 

Eg. 

21  21 

I. 

Sh. 

In. 

14  47 

11* 

Oc. 

Re. 

II  57 

I* 

Tr. 

Eg. 

22  35 

I. 

Tr 

In. 

15     3  31 

I* 

Ec. 

Dis. 

24     I  31  52 

II. 

Ec. 

Dis. 

23  37 

I. 

Sh. 

Eg. 

18  29 

I.* 

Oc. 

Re. 

5  52  54 

I. 

Ec. 

Dis. 

4    0  50 

I. 

Tr. 

Eg. 

14   12    II 

I.* 

Sh. 

In. 

6  33 

II. 

Oc. 

Re. 

0  55   13 

III. 

Ec 

Dis. 

13  24 

I* 

Tr. 

In. 

9  14 

I. 

Oc. 

Re 

3  30  34 

III. 

Ec. 

Re. 

14  27 

I* 

Sh. 

Eg. 

26     3     I 

I. 

Sh. 

In.      1 

6     I 

III. 

Oc. 

Dis. 

15  38 

I* 

Tr. 

Eg. 

4  11 

I. 

Tr. 

In. 

8  21 

III. 

Oc. 

Re. 

18  42 

IIL* 

Sh. 

In. 

5  17 

I. 

Sh. 

Eg.     ! 

'2  45 

II.» 

Sh. 

In. 

21  27 

III. 

Sh. 

Eg. 

625 

I. 

Tr. 

Eg. 

15   13 

II.» 

Tr. 

In. 

23  49 

III. 

Tr. 

In. 

9  I' 

IV. 

Sb. 

In. 

15  30 

II.* 

Sh. 

Eg. 

15     2     6 

III. 

Tr. 

Eg. 

10     5 

IV. 

Sh. 

Eg. 

16  54 

11* 

Tr. 

Eg 

4  35 

II. 

Sh. 

In. 

12  48     7 

Ill* 

Ec. 

Dis. 

18  42  24 

I.* 

Ec. 

Dis. 

7     0 

II. 

Tr. 

In. 

15   19  50 

HI* 

Ec. 

Re. 

22     9 

I. 

Oc. 

Re. 

7  19 

II. 

Sh. 

Eg. 

'7  36 

III* 

Oc. 

Dis. 

&  15  49 

I* 

Sh. 

In. 

9  31  47 

I. 

Ec. 

Dis. 

19  48 

III. 

Oc. 

Re. 

17     3 

I.* 

Tr. 

In. 

9  4" 

II. 

Tr. 

Eg. 

20  24 

II. 

Sh 

In 

18     5 

I.* 

Sh. 

Eg. 

12  56 

I* 

Oc. 

Re. 

22  42 

II. 

Tr. 

In 

19  18 

I. 

Tr. 

Eg. 
Dis.. 

16     6  39 

I. 

Sh. 

In. 

23     8 

II. 

Sh. 

Eg. 

«    7     2  57 

II. 

Ec. 

7  52 

I 

Tr. 

In. 

26    0  21     7 

I. 

Ec. 

Dis. 

12  13 

II. 

Oc. 

Re. 

8  55 

I. 

Sh. 

Eg. 

I  22 

II. 

Tr. 

Eg. 

13  10  36 

I.* 

Ec. 

Dis. 

10     6 

I. 

Tr. 

Eg. 

3  42 

I. 

Oc. 

Re. 

16  37 

I.* 

Oc. 

Re. 

22  56  23 

II. 

Ec. 

Dis. 

21  29 

I. 

Sh. 

In. 

7  10  18 

I. 

Sh. 

In. 

17     3  59  59 

I. 

Ec. 

Dis. 

22  38 

I. 

Tr. 

In. 

II   32 

I. 

Tr. 

In. 

4     3 

II 

Oc. 

Re. 

23  45 

I. 

Sh. 

Eg. 

12  33 

I.* 

Sh. 

Eg. 

7  24 

I. 

Oc. 

Re. 

27     0  52 

I. 

Tr. 

Eg. 

13  46 

I* 

Tr 

Eg. 

18     I     8 

I. 

Sh. 

In. 

14  49     8 

11* 

Ec. 

Dis.    } 

14  44 

in* 

Sh. 

In. 

2  20 

I. 

Tr. 

In. 

18  49  20 

I. 

Ec. 

Dis.    I 

17  31 

III.* 

Sh. 

Eg. 

3  23 

I. 

Sh. 

Eg. 

19  47 

II. 

Oc. 

Re. 

19  55 

III. 

Tr. 

In. 

4  34 

I 

Tr. 

Eg. 

22     9 

I. 

Oc. 

Re. 

22   14 

III. 

Tr. 

Eg. 

8  50  46 

III. 

Ec. 

Dis. 

28  15  58 

I.* 

Sh. 

In. 

8      2      2 

II. 

Sh. 

In. 

II  23  42 

III. 

Ec. 

Re. 

17     6 

I.* 

Tr. 

In. 

4  29 

II 

Tr 

In. 

13  49 

Ill* 

Oc. 

Dis. 

18  13 

I.* 

Sh. 

Eg. 

4  46 

II. 

Sh. 

Eg. 

16     4 

III* 

Oc. 

Re 

19  20 

I. 

Tr 

Eg. 

7   10 

II. 

Tr. 

Eg. 

17  51 

11* 

Sh. 

In. 

29     2  38 

Ill 

Sh. 

In. 

7  38  52 

I. 

Ec. 

Dis. 

20  15 

II. 

Tr. 

In. 

5  21 

III. 

Sh. 

Eg. 

11     5 

I. 

Oc. 

Re. 

20  36 

II. 

Sh 

Eg. 

7  25 

III. 

Tr. 

In. 

15     5 

IV.* 

Sh. 

In. 

22  28  13 

I. 

Ec 

Dis. 

9  36 

III. 

Tr. 

Eg. 

16  23 

IV.* 

Sh. 

Eg. 

22  55 

II. 

Tr. 

Eg. 

9  41 

II. 

Sh. 

In. 

9    4  46 

I. 

Sh. 

In. 

19     I   52 

I. 

Oc. 

Re 

II  55 

11* 

Tr. 

In. 

6     0 

I. 

Tr. 

In. 

19  36 

I. 

Sh. 

In. 

12  25 

11* 

Sh. 

Eg. 

7     2 

I. 

Sh. 

Eg. 

20  48 

I. 

Tr. 

In. 

13  17  36 

I* 

Fx. 

Dis. 

■      8   14 

I. 

Tr. 

Eg. 

21   52 

I. 

Sh. 

Eg. 

14  34 

11* 

Tr. 

Eg. 

20    21       2 

II. 

Ec. 

Dis. 

23     2 

I. 

Tr. 

Eg 

16  36 

I* 

Oc. 

Re. 

10     I    31 

II. 

Oc. 

Re. 

ao  12  13  36 

11* 

Ec. 

Dis. 

30  10  26 

I. 

Sh. 

In. 

275 

I. 

Ec 

Dis. 

16  56  25 

I* 

Ec. 

Dis. 

II   33 

I* 

Tr. 

In. 

5  33    • 

I. 

Oc. 

Re. 

17  18 

11* 

Oc 

Re. 

12  42 

I* 

Sh. 

Eg. 

23   M 

I. 

Sh. 

In. 

20  20 

I. 

Oc. 

Re. 

13  47 

I* 

Tr. 

Eg. 

11     0  28 

I. 

Tr. 

In. 

ai  14    4 

I.* 

Sh. 

In. 

31     4     7  29 

II. 

Ec. 

Dis. 

I   30 

I. 

Sh. 

Eg. 

15  16 

I* 

Tr. 

In. 

7  45  49 

I 

Ec. 

Dis. 

2  42 

I. 

Tr. 

Eg. 

16  20 

I* 

Sh. 

Eg. 

9     I 

II. 

Oc. 

Re 

1            4  53   18 

Ill 

Ec. 

Dis. 

17  30 

I* 

Tr. 

Eg. 

II     4 

I* 

Oc. 

Re. 

7  27  27 

III. 

Ec. 

Re. 

NoTB.~Iii.  denotes  iofcress ;  Eg.,  egress;  Dis.,  disappearance ;  Re.,  reappearance ;  Ec,  eclipse. 

Oc.  denotes  occultation ;  Tr.,  transit  of  the  satellit'i ;  Sh..  transit  of  the  shadow :  *  Visible  at  Washiaftoil. 
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1 

WASHINGTON  MEAN  TIME. 

JANUARY. 

Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 

I. 

•  r\ 

TTT                                : 3 

^ 

W 

i  II. 

•  r\ 

^ 

Configurations  at  /j**     o™  /^r  a«  Inverting   Telescope. 

Day. 

West 

East. 

1 

I 

3-        2-                  O            -I     -4                                                             II 

2 

3 
4 

5- 

•3                    •  I-    -2 

O                                                        -4 

_                                              '3 

•I 

O               I-           -2                                             -4 

O,.          -3                                                                        -4       " 

•2 

O      I-                                     -3                                    4- 

6 

O        -2                                3-                           4-               •!• 

7 

I* 

O      3-              2-                     4- 

8 

3*        2- 

O           •14- 

9 

3-                               ?4- 

O 

lO 

4'            -3 

O           •'    -2 

" 

4*                                                    'I 

O   .:' 

12 

4'                                                     2- 

O         I-                             -3 

^3 

•4                                                                               -I    O  -2                                        3-            .                                       t 

14 
15 

Oi-          -4                                                                             O                3-         2- 
•4                               3*       2-              O        -I 

I6 

3'                  '4     -2    I-              O 

17 

'3 

•I 

o          -I  -2 

O          2-                     -4                                                      -S* 

19 1                                                              2-                           O            I-                    -3                    '4 

2o|                                                                                     -I       O                                            3"                               '4       •2# 

21 

Oi-                 3*    2-                                                       -4 

22 

3-      2-        O  -I                                                                         4- 

23 1                                                 3*                     -2           I-         O                                                                4-                            . 

24 1                                                        -3                                       O               •1*2               4' 

25 1                                                                            I-                 O     4'       2-                                                                      '30 

26 1                                                                   2-  4*                    O               !•              '3 

27 1                                           4-                                    -I 

O                                              3-                                         -i* 

28 1                     4- 

O      !•                  3"2 

29  1        4*                                                                           3"     2- 
Jo|        ^4                                       3*               -2                  I- 
31  1                         -4                         '3 

o                                            •»• 

O  ' 

O          rz 

_                                                                                                                l| 
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SATELLITES  OF  JUPITER,  1910. 


WASHINGTON  M 

EAN 
Y. 

TIME. 

• 

FEBRUAR 

d     h     xn     s 

d     h     in    8 

d     h     m    s 

1     4  55 

I. 

Sh. 

In. 

10     2   16 

I. 

Tr. 

In. 

19  i8  56  34 

I. 

Ec. 

Dis. 

6     I 

I. 

Tr. 

Id. 

3  32 

I. 

Sh. 

Eg. 

19     I 

II. 

Tr. 

In. 

7  lo 

I. 

Sh. 

Eg. 

4  30 

I. 

Tr. 

Eg.  • 

20     3 

11. 

Sh. 

Eg. 

8  14 

I. 

Tr. 

Eg. 

20     0  37 

II. 

Ec. 

Dis. 

20  17 

III. 

Tr. 

Eg. 

i6  45  26 

Ill* 

Ec. 

Dis. 

22  35  15 

I, 

Ec. 

Dis. 

21   39 

II. 

Tr. 

Eg. 

19  15  56 

III. 

Ec. 

Re. 

11     0  39 

II. 

Oc. 

Re. 

21    58 

I. 

Oc. 

Re. 

21   18 

III. 

Oc. 

Dis. 

I  45 

I. 

Oc. 

Re. 

»0  16     7 

I.* 

Sh. 

In. 

22  57 

II. 

Sh. 

In. 

19  45 

I. 

Sh. 

In. 

16  57 

I* 

Tr. 

In. 

23  28 

III. 

Oc. 

Re. 

20  43 

I. 

Tr. 

In. 

18  22 

I. 

Sh. 

Eg. 

2     I     8 

II. 

Tr. 

In. 

22     0 

I. 

Sh. 

Eg. 

19  10 

I. 

Tr. 

Eg 

I  41 

II. 

Sh. 

Eg. 
Dis. 

22  57 

I. 

Tr. 

Eg. 

ai  "  55     7 

II.* 

Ec. 

Dis. 

2  14     3 

I. 

Ec. 

la  10  35 

III.* 

Sh. 

In. 

13  24  51 

I.* 

Ec. 

Dis. 

346 

II. 

Tr. 

Eg. 

13  15 

III.* 

Sh. 

Eg. 

16  13 

II.* 

Oc. 

Re. 

5  31 

I. 

Oc. 

Re. 

14  42 

Ill* 

Tr. 

In. 

16  25 

I.* 

Oc. 

Re. 

23  23 

I. 

Sh. 

In. 

14  47 

II.* 

Sh. 

In. 

a«  10  35 

I.* 

Sh. 

In. 

8    0  28 

I. 

Tr. 

In. 

16  42 

11* 

Tr. 

In. 

II  24 

I.* 

Tr. 

In. 

1  38 

I. 

Sh. 

Eg. 

16  48 

III.* 

Tr. 

Eg. 

12  51 

I* 

Sh. 

Eg. 

2  42 

I. 

Tr. 

Eg. 

17     3  31 

I.* 

Ec. 

Dis. 

13  37 

I* 

Tr. 

Eg. 

17  24  48 

II.* 

Ec. 

Dis. 

17  30 

II.* 

Sh. 

Eg. 

as   4  39   0 

III. 

Ec. 

Dis. 

20  42  16 

I. 

Ec. 

Dis. 

19  20 

II. 

Tr. 

Eg 

6  36 

II. 

Sh. 

In. 

22  14 

II. 

Oc. 

Re. 

20  12 

I. 

Oc.    • 

Re. 

7     5  47 

III. 

Ec. 

Re. 

23  58 

I. 

Oc. 

Re. 

13  14   13 

I.* 

Sh. 

In. 

7  53     9 

I. 

Ec. 

Dis. 

4  17  51 

I.* 

Sh. 

In. 

15   10 

I.* 

Tr. 

In. 

7  58 

III. 

Oc. 

Dis. 

18  55       • 

I 

Tr. 

In. 

16  29 

I.* 

Sh. 

Eg. 

8  10 

11. 

Tr. 

In. 

20     7 

I. 

Sh. 

Eg. 

17  24 

I.* 

Tr. 

Eg. 

9  20 

II. 

Sh. 

Eg. 

21     9 

I. 

Tr. 

Eg. 

14    9  19     6 

II. 

Ec. 

Dis. 

10     2 

III.* 

Oc. 

Re. 

&    6  37 

III. 

Sh. 

In. 

II  31  47 

I.* 

Ec. 

Dis. 

10  48 

11* 

Tr. 

Eg. 

9  18 

III. 

Sh. 

Eg. 

13  51 

11* 

Oc. 

Re. 

10  51 

I* 

Oc. 

Re. 

11     6 

III.* 

Tr. 

In. 

M  39 

I.* 

Oc. 

Re. 

a4    5    4 

I. 

Sh. 

In. 

12  14 

II.* 

Sh. 

In. 

15     8  42 

I. 

Sh. 

In. 

5  50 

I. 

Tr. 

In.    ' 

13  14 

Ill* 

Tr. 

Eg. 

9  37 

I. 

Tr. 

In. 

7  19 

I. 

Sh. 

Eg. 

14  19 

11* 

Tr. 

In. 

10  57 

I* 

Sh. 

Eg 

8     4 

I. 

Tr. 

Eg. 

14  58 

II.* 

Sh. 

Eg. 

11  50 

I* 

Tr. 

Eg. 
Dis. 

as    I  12  36 

II. 

Ec. 

Dis. 

15  10  32 

I.* 

Ec. 

Dis. 

16    0  41     6 

III. 

Ec. 

2  21  24 

I. 

Ec. 

Dis. 

16  58 

11* 

Tr. 

Eg. 

3     9     7 

III. 

Ec. 

Re. 

5  18 

I. 

Oc. 

Re. 

18  25 

I.* 

Oc. 

Re. 

4     3 

II. 

Sh. 

In. 

5  22 

II. 

Oc. 

Re. 

6  12  20 

I.* 

Sh. 

In. 

4  29 

III. 

Oc. 

Dis. 

23  32 

I. 

Sh. 

In. 

13  22 

I* 

Tr. 

In. 

5  52 

II. 

Tr. 

In. 

ae   0  17 

I. 

Tr. 

In. 

14  35 

I.* 

Sh. 

Eg. 

602 

I. 

Ec. 

Dis. 

I  48 

I. 

Sh. 

Eg. 

15  36 

I.* 

Tr. 

Eg. 

6  35 

III. 

Oc. 

Re. 

2  30 

I. 

Tr. 

Eg. 

7    6  43  14 

II. 

Ec. 

Dis. 

647 

II. 

Sh. 

Eg 

18  30 

III. 

Sh. 

In. 

9  38  46 

I. 

Ec. 

Dis. 

8  30 

II. 

Tr. 

Eg. 

19  53 

II. 

Sh. 

In. 

II  27 

11* 

Oc. 

Re. 

9     5 

I. 

Oc. 

Re. 

20  49  42 

I. 

Ec. 

Dis. 

12  52 

I.* 

Oc. 

Re. 

17     3  10 

I. 

Sh. 

In. 

21     9 

III. 

Sh. 

Eg 

8    6  48 

^• 

Sh. 

In. 

4     4 

I. 

Tr. 

In. 

21   19 

II. 

Tr. 

In. 

7  50 

I. 

Tr. 

In. 

5  25 

I. 

Sh. 

Eg. 

21  39 

III. 

Tr. 

In. 

9     4 

I. 

Sh. 

Eg. 

6  17 

I. 

Tr. 

Eg. 

22    36 

II. 

Sh. 

Eg. 

10     3 

I. 

Tr. 

Eg. 

22  36  32 

II. 

Ec. 

Dis. 

23  43 

III. 

Tr. 

Eg. 

20  42  56 

III. 

Ec. 

Dis. 

18     0  28   17 

I. 

Ec. 

Dis. 

23  44 

I. 

Oc. 

Re. 

23    12    12 

III. 

Ec. 

Re. 

3     2 

II. 

Oc. 

Re. 

23  57 

II. 

Tr. 

Eg. 

»      0    56 

III. 

Oc. 

Dis. 

3  32 

I. 

Oc. 

Re. 

a7  18     I 

I* 

Sh. 

In. 

I    30 

II. 

Sh. 

In. 

21  38 

I. 

Sh. 

In. 

18  43 

I. 

Tr. 

In. 

3     3 

III. 

Oc. 

Re. 

22  30 

I. 

Tr. 

In. 

20  16 

I. 

Sh. 

Eg. 

3  31 

II. 

Tr. 

In. 

23  54 

I. 

Sh. 

Eg. 

20  56 

I. 

Tr. 

Eg. 

4     7     I 

I. 

Ec. 

Dis. 

19    0  44 

I. 

Tr. 

Eg. 

as  14  31  16 

II.* 

Ec. 

Dis. 

4   M 

II. 

Sh. 

Eg. 

M  32 

Ill* 

Sh. 

In. 

15  18    I 

I* 

Ec. 

Dis. 

6    9 

II. 

Tr. 

Eg. 

17  12 

III.* 

Sh. 

Eg. 

18  10 

I. 

Oc. 

Re. 

7  19 

I. 

Oc. 

Re. 

17  20 

11* 

Sh. 

In. 

18  33 

II. 

Oc. 

Re. 

10     I   16 

I. 

Sh. 

In. 

18  12 

III* 

Tr. 

In. 

Non.— In.  denotes  ingress ;  Bg.,  egress ;  Dis.,  disappearance ;  Re.,  reappearance ;  Be,  eclipse. 

Oc  denotes  occaltation ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington 
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WASHINGTON  MEAN  TIME. 


FEBRUARY. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


d 


III. 


"e 


d 


II. 


IV.  No  Eclipse. 


Configurations  at  14^  o"  for  an  Inverting  Telescope. 


Day. 


West. 


•3  O 


2-  '4 


o 


•I      -3 


•I  -2  O         -4 


O JJ '2  3-      '4 


loi- 


3.  -2 


•4 

4*         i 


•3  I-         O 


j-__ O ^i^ 

,:•  O 


4' 


O 

4- 


I-         -2         3- 


4' 


•I  03.2- 


_i_3  I 

14  i 

15  I 


3'   2' 


o  I- 


•3 


0-2 


4* 


•3  I-        O 


16  I 

17  I 


o 


o 


'3 


18  { 

19  I 


•I    '4        O     3*2- 


o    I- 


21  I 

22  I 

23  I 


3* 


o 


•I«-2# 


•3 


1-  o 


2-  O 


24  I 


•2         I-  O 


25J 

26  I 

_27j 

28  I 


o      i- 


•3 

3* 


4* 


O  I-    4- 


3* 


4-.'?      O 
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SATELLITES  OF  JUPITER,  1910. 


1 

WASHINGTON  MEAN 

TIME. 

Mi 

d      h      m    s 

\RCH. 

( 

d     h     m    8 

d      h      m    t 

1  12  29 

!.♦ 

Sh. 

In. 

11     8  47 

I.* 

Oc. 

Re. 

ai  20  58     8 

I. 

Ec 

Dis. 

13   10 

I* 

Tr. 

In. 

9  59 

11* 

Oc 

Re. 

22    20   23 

II. 

Ec. 

Dis. 

14  45 

I.» 

Sh. 

Eg. 

la     3  20 

I. 

Sh. 

In. 

23    22 

I. 

Oc. 

Re. 

15  23 

I* 

Tr. 

Eg. 

3  47 

I. 

Tr. 

In 

22      I    24 

II. 

Oc 

Re.     ' 

a   8  37  23 

III. 

Ec. 

Dis. 

5  35 

I. 

Sh. 

Eg. 

18    II 

I. 

Sh. 

In. 

9     9 

XL* 

Sh. 
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Note.— In.  denotes  inRress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Ec,  eclipse. 

Oc.  denotes  occultation;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 
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Note.— Id.  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Ec,  eclipse. 

Oc.  denotes  occultation;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington 
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NOTK.     In.  denotm  ingreHH;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Ec,  eclipse. 

Or.  denotes  occiiltation;  Tr..  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  •Visible  at  Washington. 
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I. 

Ec 

Re. 

Note.— In.  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance ;  Re.,  reappearance;  Ec,  eclipse. 

Oc,  denotes  occultatlon;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 
JUNE. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


III. 


d        r 


II. 


r 

* 


IV.  No  Eclipse. 


Configurations  at  lo^^  o"  for  an  Inverting   Telescope. 


Day. 


West. 


£ast. 


O     I-    _        -2 
O  2-~     " 


■4  •!( 


1-    O'^ 


•2  O  •! 


4* 


4"    '3 


'  _^:_o  > 4: 

'^  y^    _0_        4; 

4'      O I'    -2  

•I    O  2- 


4' 


lOi- 


•'0 


I  II 


•2  O  •! 


I-  O 


13 


I02-  -4 


■I     3' 


Ml 


161 


•4 '2  •13-  O 

3; •4_ 

•3 


o      \ 


17 1 


2-  -3        Ol- 


18 1 


•2  O 


^9 


I-      o 


J3^ '±^ 

•2  3 


-!• 


0  2-  -I  3*  ^ 


•2        I-  3*     O 


o 


23 1 


24  1 


_ji o 

»•  vj         4- 


2-  4- 


25  1 


26 


__o_ 

'i-  o 


-!• 


27 


O  2--I 


^2 '3 

3* 


28 


03-4* 


29  j  "4 


301 


o :i  _ 

"0"     "   '  2-~ 


•2« 


I9IO 32 
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WASHINGTON  MEAN 

TIME. 

— 





JULY. 

d     h    m     8 

d     h    in     s 

d     h    m     s 

1     2  24 

II. 

Tr. 

In. 

11   18   21 

II. 

Tr. 

In. 

22     2     2  41 

I 

Ec. 

Re 

4  58 

II. 

Sh. 

In. 

20  53 

II. 

Sh. 

In. 

10  22 

II 

Tr. 

In. 

5     8 

II. 

Tr. 

Eg 

21      5 

II. 

Tr. 

Eg. 

12  47 

II 

Sh. 

In 

7  39 

II. 

Sh. 

Eg. 

23   34 

II. 

Sh. 

Eg. 

13     6 

II 

Tr. 

Eg. 

14  10 

I. 

Tr. 

In. 

la   5    4 

I. 

Tr. 

In. 

15  28 

II 

Sh. 

Eg. 

15  27 

I. 

Sh. 

In. 

6  19 

I. 

Sh. 

In. 

20     0 

I 

Tr. 

In. 

16  26 

I. 

Tr. 

Eg. 

7  20 

I. 

Tr. 

Eg. 

21    II 

I 

Sh. 

In 

17  41 

I. 

Sh. 

Eg. 

8  33 

I.* 

Sh. 

Eg. 

22   15 

I 

Tr. 

Eg. 

22  54 

III. 

Oc. 

Dis. 

17     2 

III. 

Tr. 

In. 

23  25 

I 

Sh. 

Eg. 

2     I  35 

III. 

Oc. 

Re. 

19  43 

III. 

Tr. 

Eg. 

23  II   14 

III 

Oc. 

Dis. 

4  19  37 

III. 

Ec. 

Dis. 

22  15 

III. 

Sh. 

In. 

13  54 

III 

Oc. 

Re 

6  23  25 

III. 

Ec. 

Re. 

13     0  30 

III. 

Sh. 

Eg. 

16  19     2 

III 

Ec. 

Dis 

II   18 

I. 

Oc. 

Dis. 

2   13 

I. 

Oc. 

Dis. 

17     9 

I 

Oc. 

Dis. 

14  46  32 

I. 

Ec. 

Re. 

5  38  59 

I. 

Ec. 

Re. 

18  18  59 

III 

Ec. 

Re. 

21  34 

II. 

Oc. 

Dis. 

13  32 

II. 

Oc. 

Dis. 

.20  31  27 

I 

Ec. 

Re. 

8     2  46     9 

II. 

Ec. 

Re.. 

18  39  33 

II. 

Ec. 

Re. 

a*    5  33 

II 

Oc. 

Dis 

8  39 

I.* 

Tr. 

In. 

23  33 

I. 

Tr. 

In. 

10  32  20 

II 

Ec. 

Re 

9  55 

I.* 

Sb. 

In. 

14     0  48 

I. 

Sh. 

In. 

14  30 

I 

Tr. 

In 

10  54 

I.* 

Tr. 

Eg. 

I  49 

I. 

Tr. 

Eg. 

15  40 

I 

Sh. 

In. 

12  10 

I. 

Sh. 

Eg. 

3     2 

I. 

Sh. 

Eg. 

16  45 

1 

Tr. 

Eg. 

*    5  47 

I. 

Oc. 

Dis. 

20  42 

I. 

Oc. 

Dis. 

17  54 

I 

Sh. 

Eg. 

9  15  14 

I.* 

Ec. 

Re. 

15     0     7  42 

I. 

Ec. 

Re. 

25  II  38 

I 

Oc. 

Dis. 

15  43 

II. 

Tr. 

In. 

7  41 

II. 

Tr. 

In. 

15     0     9 

I 

Ec. 

Re. 

18  17 

II. 

Sh. 

In. 

10  II 

II.* 

Sh. 

In. 

23  44 

II 

Tr. 

In. 

18  27 

II. 

Tr. 

Eg. 

10  25 

II. 

Tr. 

Eg. 

26     2     6 

II 

Sh. 

In. 

20  57 

II. 

Sb. 

Eg. 

12  51 

II. 

Sh. 

Eg. 

2  28 

II 

Tr. 

Eg. 

6     3     8 

I. 

Tr. 

In. 

18     3 

I. 

Tr. 

In. 

4  46 

II 

Sh. 

Eg. 

4  24 

I. 

Sh. 

In. 

19  16 

I. 

Sh. 

In. 

8  59 

I 

*    Tr. 

In. 

5  23 

I. 

Tr. 

Eg. 

20  18 

I. 

Tr. 

Eg. 

10     9 

I 

Sh. 

In. 

6  38 

I. 

Sh. 

Eg. 

21  30 

I. 

Sh. 

Eg. 

II    14 

I 

Tr. 

Eg. 

12  57 

III. 

Tr, 

In. 

16     7     4 

III. 

Oc. 

Dis. 

12  23 

I 

Sh. 

Eg. 

15  38 

III. 

Tr. 

Eg. 

9  45 

Ill* 

Oc. 

Re. 

2T     I  20 

III 

Tr. 

In. 

18  15 

III. 

Sh. 

Id. 

12   19  17 

III. 

Ec. 

Dis. 

4     I 

III 

Tr. 

Eg. 

20  32 

III. 

Sh. 

Eg. 

14  20  32 

III. 

Ec. 

Re. 

6     8 

I 

Oc. 

Dis. 

6    0  16 

I. 

Oc. 

Dis. 

15  II 

I. 

Oc. 

Dis. 

6  13 

III 

Sh. 

In. 

3  44     I 

I 

Ec. 

Re. 

18  36  28 

I. 

Ec. 

Re. 

8  26 

III 

*     Sh. 

Eg. 

10  53 

II.* 

Oc. 

Dis. 

17     2  52 

II. 

Oc. 

Dis. 

9  28  57 

I 

*    Ec. 

Re 

16     4     6 

II. 

Ec. 

Re. 

7  57     7 

II.* 

Ec. 

Re. 

18  54 

II 

Oc. 

Dis. 

21   37 

I. 

Tr. 

In. 

12  32 

I. 

Tr. 

In. 

23  49  56 

II 

Ec. 

Re.    1 

22  53 

•     I. 

Sh. 

In. 

13  45 

I. 

Sh. 

In. 

28     3  28 

I 

Tr. 

In 

23  52 

I. 

Tr. 

Eg. 

M  47 

I. 

Tr. 

Eg. 

4  37 

I 

Sh. 

In.     , 

7     I     7 

I. 

Sh. 

Eg. 

15  59 

I. 

Sh. 

Eg. 

5  44 

I 

Tr. 

Eg.    '• 

18  45 

I. 

Oc. 

Dis. 

18    9  40 

I.* 

Oc, 

Dis. 

651 

I 

Sh. 

Eg. 

22  12  44 

I. 

Ec. 

Re. 

13     5  10 

I. 

Ec. 

Re. 

29    0  37 

I 

Oc. 

Dis. 

8     5     2 

II. 

Tr. 

In. 

21     2 

II. 

Tr. 

In. 

3  57  39 

I 

Ec. 

Re 

7  35 

II. 

Sh. 

In. 

23  30 

II. 

Sh. 

In. 

13     5 

II 

Tr. 

In.     1 

746 

•II. 

Tr. 

Eg. 

23  46 

II. 

Tr. 

Eg. 

15  24 

II 

Sh. 

In 

10  15 

II.» 

Sh. 

Eg. 

19    2  10 

II. 

Sh. 

Eg. 

15  49 

.  II 

Tr. 

Eg 

16     6 

I. 

Tr. 

In. 

7     I 

I. 

Tr. 

In. 

18     4 

II 

Sh. 

Eg 

17  22 

I. 

Sh. 

In. 

8  14 

I.* 

Sh. 

In. 

21  58 

I 

Tr. 

In 

18  21 

I. 

Tr. 

Eg. 

9  17 

I.* 

Tr. 

Eg. 

23     6 

I 

Sh. 

In. 

19  36 

I. 

Sh. 

Eg. 

10  28 

I. 

Sh. 

Eg. 

80    0  13 

I 

Tr. 

Eg. 

9    2  57 

III. 

Oc. 

Dis. 

21     9 

III. 

Tr. 

In. 

I  20 

I 

Sh. 

Eg. 

5  38 

III. 

Oc. 

Re. 

23  50 

III. 

Tr. 

Eg. 

15  27 

III 

Oc. 

Dis 

8  19    8 

III.* 

Ec. 

Dis. 

30    2  14 

III. 

Sh. 

In. 

18     7 

III 

Oc. 

Re. 

10  21  40 

IIL* 

Ec. 

Re. 

4    lO 

I. 

Oc. 

Dis. 

19     7 

I 

Oc. 

Dis 

13  14 

I. 

Oc. 

Dis. 

4  28 

III. 

Sh. 

Eg. 

20  19     5 

III 

Ec. 

Dis 

16  41  30 

I. 

Ec. 

Re. 

7  33  58 

I. 

Ec. 

Re. 

22   17  46 

III 

Ec. 

Re. 

10    0  12 

II. 

Oc. 

Dis. 

16  12 

II. 

Oc. 

Dis. 

22  26  26 

I 

Ec. 

Re.    1 

5  21  44 

II. 

Ec. 

Re. 

21   14  50 

II. 

Ec. 

Re. 

81     8  15 

II 

*    Oc. 

Dis. 

xo  35 

I.* 

Tr. 

In. 

21     I   31 

I. 

Tr. 

In. 

13     7  23 

II 

Ec. 

Re 

II   50 

I. 

Sh. 

In. 

2  43 

I. 

Sh. 

In. 

16  28 

I 

Tr. 

In 

12  50 

I. 

Tr. 

Eg. 

346 

I. 

Tr. 

Eg. 

17  35 

I 

Sh. 

In. 

14     4 

I. 

Sh. 

Eg. 

4  57 

I. 

Sh. 

Eg. 

18  43 

I 

Tr. 

Eg. 

11     7  43 

I. 

Oc. 

Dis. 

22  39 

I. 

Oc. 

Dis. 

19  49 

I 

Sh. 

Eg.    1 

II   10  II 

I. 

Ec. 

Re. 

Note. — In.  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance ;  Re.,  reappearance;  Ec,  eclipse. 

Oc.  denotes  occultation;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 

JULY. 

Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 

a- 

r\  ■'  • 

■ 

Ky 

f"^   '■      ■         ^~^ 

II.                            f ] 

IV.   No  iiclipse.  t 4 

\J 

Configurations  at  (f^  o^^^  for  an  Inverting  Telescope. 

Day.                                                    West. 

'                                                    East. 

1 

i|                                               '4                         -3            2- 

0 

2|                                                                        •2-4           -I      O              -3                                                                                  II 

3;oi- 

0        -4          -2                        -i 

4| 

5l 

0                   2-                                V                                                               •!• 

0     3-                                                           -4 

6 1                                                                3*                         -2 

0                -I                                                                 -4 

7|                                             3*                           I- 

0                               -2                                                          4- 

8|                                                                -3                       2 
9  1                                                                   '  -2             -I 

•0                  I-                                                                 4- 
0                                                               4-                               •3« 

io|                                                                                                  O  I-         '2               4*         -3 

11                                                                                                    O                   2-                       3-                                           •i# 

4- 

i2|                                                        4-2*            r 

0            3- 

13 1                                      4-                             3-           -2 

0             -I 

14  1                 4-                            3-                            I*                 O                              -2                                                                  II 

15I02-4-                                                 -3 

0                I- 

i6|            -4                                                     -2             -I 

17 1                           -4 

0                                                                    -59 

0          ?■                          -3 

i8|                                                  -4 

lO                      3-                   3- 

19IO1*                                                                     2-     '4 

0                       3- 

20 1                                               ,:* 

0         -1    -4 

21 1                                 y                   I- 

0                            -2                 -4 

22  1                                                         -3 

0   2-            -I                 ■                                   -4 

^3l.                                                                 2-            -I            -j 
24  1 

0                                                                                     -4 

0            I-                  -3                                                  4-  -i* 

25  1                                                                                         'I 

0                          2-                  3-                         4- 

26:oi'                                          2- 

27 1                                                                                  "2        3" 

0                           3-                        4- 

0                         4-                                                               ■!• 

28  1                                                    3-                _          J-      . 
29 1                                                    '3     4* 

.0                        -2 
0         2-    -I 

30!                                  4-                              2-        I-     -3 

0    .....    _. 

_3i  1        .   _  4;            _                        _ 

0             Ji       -3        _       •«• 
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WASHINGTO 

N 

GU 

MEAN 

TIME. 

1 

1 

1 

AU 

ST. 

d     h    m     s 

d      h    m      s 

d      h    m      s 

1  13  37 

I. 

Oc. 

Dis. 

11     8  27 

] 

[.*     Sh. 

In. 

21   16  27 

II. 

Oc. 

Dis. 

i6  55     7 

I. 

Ec. 

Re. 

9  41 

] 

[.       Tr. 

Eg. 

20  51   27 

II. 

Ec. 

Re.. 

2     2  27 

IL 

Tr. 

In. 

10  40 

] 

[.       Sh. 

Eg. 

22   25 

I 

Tr. 

In. 

4  43 

II. 

Sh. 

In. 

la   4  36 

] 

[.       Oc. 

Dis. 

23    18 

I. 

Sh. 

In. 

5  12 

II. 

Tr. 

Eg- 

7  47  34 

] 

[.*    Ec. 

Re. 

22     0  40 

I. 

Tr. 

Eg. 

7  23 

II. 

Sh. 

Eg. 

18  35 

I] 

[.       Tr. 

In. 

I   32 

I. 

Sh. 

Eg.    ! 

10  57 

I. 

Tr. 

In. 

20  37 

I] 

[.       Sh. 

In. 

19  35 

I. 

Oc 

Dis. 

12     3 

I. 

Sh. 

In. 

21   19 

I] 

[.       Tr. 

Eg. 

22  39  54 

I. 

Ec. 

Re. 

13  13 

I. 

Tr. 

Eg. 

23  17 

I] 

[.       Sh. 

Eg. 

23  10  46 

II. 

Tr. 

In. 

14  17 

I. 

Sh. 

Eg. 

13     I  55 

] 

[.       Tr. 

In. 

12  33 

II. 

Sh. 

In. 

3     5  34 

III. 

Tr. 

In. 

2  55 

] 

[.       Sh. 

In. 

13  30 

II. 

Tr. 

Eg 

8     6 

I.* 

Oc. 

Dis. 

4  II 

1 

[.       Tr. 

Eg. 

15  13 

II. 

Sh. 

Eg. 

8  14 

III.* 

Tr. 

Eg. 

5     9 

] 

[.       Sh. 

Eg. 

16  55 

I. 

Tr. 

In. 

10  12 

III. 

Sh. 

In. 

23     5 

] 

[.       Oc. 

Dis. 

17  47 

t. 

Sh. 

In. 

"  23  55 

I. 

Ec. 

Re. 

14    0     0 

II] 

[.       Oc. 

Dis. 

19  10 

I. 

Tr. 

Eg. 

12  24 

111. 

Sh. 

Eg. 

2  16  20 

] 

[.       Ec. 

Re. 

20     I 

I. 

Sh. 

Eg- 

21  37 

II. 

Oc. 

Dis. 

2  38 

II] 

[.       Oc. 

Re. 

24  14     6 

I. 

Oc. 

Dis. 

4     2  24  52 

IL 

Ec. 

Re. 

4   17  48 

II] 

[.       Ec. 

Dis. 

17     8  40 

I. 

Ec. 

Re. 

5  27 

I. 

Tr. 

In. 

6  13  56 

II] 

[.       Ec. 

Re. 

18  31 

III. 

Tr. 

In. 

6  32 

I. 

Sh. 

In. 

13  42 

I] 

[.       Oc. 

Dis. 

21     7 

III. 

Tr. 

Eg.    1 

7  42 

!.♦ 

Tr. 

Eg. 

18   16  56 

I] 

[.       Ec. 

Re. 

22  10 

III. 

Sh. 

In. 

8  46 

I.* 

Sh. 

Eg. 

20  25 

[.       Tr. 

In. 

25     0  19 

III. 

Sh. 

Eg. 

6    2  36 

I. 

Oc. 

Dis. 

21  24 

[.       Sh. 

In. 

5  50 

II. 

Oc. 

Dis. 

5  52  37 

I. 

Ec. 

Re. 

22  41 

[.       Tr. 

Eg. 

10     8  38 

II. 

Ec. 

Re.    1 

15  49 

II. 

Tr. 

In. 

23  38 

: 

[.       Sh. 

Eg. 

II   25 

I. 

Tr. 

In. 

1 

18     I 

II. 

Sh. 

In. 

15  17  35 

] 

[.       Oc. 

Dis. 

12  16 

I. 

Sh. 

In.     1 

18  33 

W: 

Tr 

Eg. 

20  45     0 

] 

[.       Ec. 

Re. 

13  40 

I. 

Tr. 

Eg.    1 

20  41 

Sh. 

Eg. 

16     7  58 

I 

[.*     Tr. 

In. 

14  29 

I. 

Sh. 

Eg 

23  56 

I. 

Tr. 

In. 

9  56 

I] 

[.       Sh. 

In. 

26     8  36 

I. 

Oc. 

Dis. 

6     I      I 

I. 

Sh. 

In. 

10  42 

I] 

[.       Tr. 

Eg. 

11  37  21 

I. 

Ec. 

Re. 

2   12 

I. 

Tr. 

Eg. 

12  36 

I 

[.       Sh. 

Eg. 

2T     0     9 

II. 

Tr. 

In. 

3  14 

I. 

Sh. 

Eg. 

14  55 

I.       Tr. 

In. 

I  51 

II. 

Sh. 

In. 

19  42 

III. 

Oc. 

Dis. 

15  53 

1 

[.       Sh. 

In. 

2  53 

II. 

Tr. 

Eg. 

21     6 

I. 

Oc 

Dis. 

17  10 

] 

I.       Tr. 

Eg. 

4  31 

II. 

Sh. 

Eg 

22  22 

III. 

Oc. 

Re. 

18     6 

■ 

[.       Sh. 

Eg. 

5  55 

I. 

Tr. 

In. 

7    0  18  31 

Ill 

Ec. 

Dis. 

IT  12     5 

] 

[.       Oc. 

Dis. 

6  44 

I. 

Sh. 

In. 

0  21  24 

I. 

Ec. 

Re. 

14   10 

II] 

[.       Tr. 

In. 

8  10 

I. 

Tr. 

Eg.    t 

2  15  55 

III. 

Ec. 

Re. 

15  13  47 

] 

[.       Ec. 

Re. 

8  58 

I. 

Sh. 

Eg. 

10  58 

II. 

Oc. 

Dis. 

16  48 

II] 

I.       Tr. 

Eg. 

28     3     6 

I. 

Oc 

Dis. 

15  42  15 

II. 

Ec. 

Re. 

18  II 

III 

[.       Sh. 

In. 

6     6     6 

I. 

Ec. 

Re. 

18  26 

I. 

Tr. 

In. 

20  21 

II] 

[.       Sh. 

Eg. 

8  42 

III. 

Oc. 

Dis. 

19  29 

I. 

Sh. 

In. 

18     3     5 

I] 

[.       Oc. 

Dis. 

II   17 

III. 

Oc. 

Re. 

20  42 

I. 

Tr. 

Eg. 

7  34  13 

11 

[.*     Ec. 

Re. 

12  16  30 

III. 

Ec. 

Dis. 

21  43 

I. 

Sh. 

Eg. 

9  25 

] 

[.      Tr. 

In. 

14  10     7 

III. 

Ec. 

Re. 

815  36 

I. 

Oc. 

Dis. 

10  21 

] 

[.       Sh. 

In. 

19  13 

II. 

Oc. 

Dis. 

18  50     4 

I. 

Ec. 

Re. 

II  40 

] 

[.       Tr. 

Eg. 

23  25  47 

II. 

Ec. 

Re. 

»    5  12 

II. 
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nee; 

Re.,  reapp 

earance; 
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Oc.  denotes  occultation;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  "'Visible  at  Washington. 
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to  th 

e  Sun 
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ma  of  the 
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1 

tes  are  not 

given 
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7  to  Noven 

iber  15. 

Note. — In.  denotes  ingress ;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance  ;  Ec,  eclipse. 

Oc.  denotes  occuliation;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow  ;  ♦  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 
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Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting   Telescope. 
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WASHINGTON  MEAN  TIME.                                                  | 
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NoTE.~In.  denotes  ingress;  Eg.,  egrets;  Dis.,  disappearance;  Re.,  reappearance;  Ec,  eclipse. 

Oc.  denotes  occultation;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washingtoa 
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Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 
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Sh. 

Eg. 

15  0  7 

I. 

Sh. 

In 

21  47 

III. 

Tr. 

In. 

12  15 

I 

Tr. 

Eg. 

I  0 

I. 

Tr. 

In. 

23  31 

III. 

Tr. 

Eg. 

14  21 

II 

Sh. 

In. 

2  20 

I. 

Sh. 

Eg. 

26  14  57 

I. 

Sh. 

In. 

15  52 

II 

Tr. 

In. 

3  13 

I. 

Tr. 

Eg. 

15  57 

I.* 

Tr. 

In. 

16  59 

II 

*  Sh. 

Eg. 

6  15 

II. 

Sh. 

In. 

17  9 

I* 

Sh. 

Eg. 

18  31 

II 

*  Tr. 

Eg. 
Dis. 

8  3 

II. 

Tr. 

In. 

18  10 

I.* 

Tr. 

Eg. 

6  6  37  56 

I 

Ec. 

8  53 

II. 

Sh. 

Eg. 

22  7 

II. 

Sh. 

In. 

9  34 

I 

Oc. 

Re. 

10  41 

II. 

Tr. 

Eg. 

26  0  10 

II. 

Tr. 

In. 

•  3  45 

I 

Sh. 

In. 

21  28  24 

1. 

Ec. 

Dis. 

0  45 

II. 

Sh. 

Eg. 

4  31 

I 

Tr. 

In. 

16  0  33 

I. 

Oc. 

Re. 

2  48 

II. 

Tr. 

Eg. 

5  58 

I 

Sh. 

Eg. 

18  35 

I.* 

Sh. 

In. 

12  18  42 

I. 

Ec. 

Dis. 

644 

I 

Tr. 

Eg. 

19  30 

I. 

Tr. 

In. 

15  30 

I* 

Oc. 

Re. 

8  42  38 

" 

Ec. 

Dis. 

20  48 

I. 

Sh. 

Eg. 

27  9  25 

I. 

Sh. 

In. 

12  50 

II 

Oc. 

Re. 

21  42 

I. 

Tr. 

Eg. 

10  27 

I. 

Tr. 

In. 

20  I  31 

III 

Ec. 

Dis. 

17  0  32  37 

II. 

Ec. 

Dis. 

II  38 

•I. 

Sh. 

Eg. 

21  38  49 

III 

Ec. 

Re. 

4  57 

II. 

Oc. 

Re. 

12  39 

1. 

Tr. 

Eg. 

23  3 

III 

Oc. 

Dis. 

13  44 

III. 

Sh. 

In. 

16  22  47 

II.* 

Ec. 

Dis. 

7  0  56 

III 

Oc. 

Re. 

15  35 

III. 

Sh. 

Eg. 

21  0 

II. 

Oc. 

Re. 

I  6  18 

I 

Ec. 

Dis. 

15  56  45 

I.* 

Ec. 

Dis. 

28  6  47  I 

I. 

Ec. 

Dis. 

4  4 

I 

Oc. 

Re. 

17  29 

III.* 

Tr. 

In. 

7  56  42 

III. 

Ec. 

Dis. 

22  14 

I 

Sh. 

In. 

19  2 

I. 

Oc. 

Re. 

9  30  58 

III. 

Ec. 

Re. 

23  I 

I 

Tr. 

In. 

iq  16 

III. 

Tr. 

Eg. 

9  59 

1. 

Oc. 

Re. 

8  0  27 

I 

Sh. 

Eg. 

18  13  4 

I. 

Sh. 

In. 

12  5 

III. 

Oc. 

Dis. 

1  14 

I 

Tr. 

Eg. 

13  59 

I. 

Tr. 

In. 

13  46 

Ill 

Oc. 

Re. 

3  40 

II 

Sh. 

In. 

15  16 

I. 

Sh. 

Eg. 

a»  3  53 

I. 

Sh. 

In. 

5  16 

II 

Tf. 

In. 

16  12 

I.* 

Tr. 

Eg. 

4  56 

I. 

Tr. 

In. 

6  18 

II 

Sh. 

Eg. 

19  32 

II. 

Sh. 

In. 

6  6 

I. 

Sh. 

Eg. 

7  55 

II 

Tr. 

Eg. 

21  26 

II. 

Tr. 

In. 

7  8 

I. 

Tr. 

Eg. 

19  34  46 

I 

Ec. 

Dis. 

22  10 

II. 

Sh. 

Eg. 

II  25 

II. 

Sh. 

In. 

22  34 

I 

Oc. 

Re. 

19  0  3 

II. 

Tr. 

Eg. 

13  33 

II. 

Tr. 

In. 

9  16  42 

I 

*  Sh. 

In. 

10  25  12 

I. 

Ec. 

Dis. 

14  3 

II. 

Sh. 

Eg. 

17  31 

I 

*  Tr. 

In. 

13  32 

I. 

Oc. 

Re. 

16  10 

11* 

Tr. 

Eg. 

18  55 

1 

Sh. 

Eg. 

ao  7  32 

I. 

Sh. 

In. 

30  I  15  24 

I. 

Ec. 

Dis. 

19  44 

I 

Tr. 

Eg. 

8  29 

I. 

Tr. 

In. 

4  29 

1. 

Oc. 

Re. 

21  59  17 

II 

Ec. 

Dis. 

9  45 

I. 

Sh. 

Eg. 

22  22 

I. 

Sh 

In. 

10  2  12 

II 

Oc. 

Re. 

10  41 

1. 

Tr. 

Eg. 

23  25 

I. 

Tr. 

In. 

9  46 

III 

Sh. 

In.  . 

13  49  21 

II. 

Ec. 

Dis. 

31  0  34 

I. 

Sh. 

Eg. 

II  39 

III 

Sh. 

Eg. 

18  19 

II.* 

Oc. 

Re. 

I  38 

I. 

Tr. 

Eg. 

13  8 

III 

Tr. 

In. 

21  3  58  24 

III. 

Ec. 

Dis. 

5  39  27 

II 

Ec. 

Dis 

14  3  9 

I 

Ec. 

Dis. 

4  53  32 

I. 

Ec. 

Dis. 

10  21 

II. 

Oc. 

Re. 

14  59 

III 

Tr. 

Eg. 

5  33  39 

III. 

Ec. 

Re. 

19  43  43 

I. 

Ec. 

Dis, 

17  4 

I 

»  Oc. 

Re. 

7  46 

III. 

Oc. 

Dis. 

21  39 

III. 

Sh. 

In. 

11  II  10 

I 

Sh. 

In. 

8  I 

I. 

Oc. 

Re. 

22  58 

I. 

Oc. 

Re. 

12  I 

I 

Tr. 

In. 

9  32 

III. 

Oc 

Re. 

23  29 

III. 

Sh. 

Eg. 

NoTK. — In.  denotes  ingress;  Eg.,  egress;  Dis..  disappearance;  Re.,  reappearance;  Ec.  eclipse. 

Oc.  denotes  occultation;  Tr..  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 
DECEMBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting   Telescope. 


d 

4c 


d     r 

3K  « 


III. 


II. 


d 


IV.  No  Eclipse. 


Configurations  at  ly^  o^  for  an  Inverting   Telescope, 


Day. 


West. 
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\0  0»  m  t^  m  m\o  >- 


«)   T3   o    « 
Q 


l-H  HH   •^   »^  ►^   »-«  l-H 


I 

i 


s 


O  J 

M  h 

S  < 

<  cn 


s 


o 

'o 

to 


to 


a 
.2  « 


^'  s  Hi  >  >  s!  d  s 


[Eph  lo] 


SATELLITES  OF  SATURN,  1910. 


509 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION, 

ETC. 

In  the  diagram  on  the  preceding  page,  the  points  of  the  orbits  marked  "^ 

'  are  those 

of  the  eastern  elongation,  as  seen  in  an  inverting  telescope.     The  times  of  these  elon-    | 

gations  may  be  found  from  the  following  tables,  and  the  apparent  position 

of  a  satel- 

lite  at  any  other  time  may  be  marked  on  the  diagram  by  setting  off  on  the  proper 

orbit  the  elapsed  interval  in  days  and  hours  since  the  last  eastern  elongation.     The 

orbits  of  the  five  inner  Satellites  may  be  regarded  as  circular,  and  the  time  of  any 

elongation  not  given  in  the  tables  may  be  readily  found  from  those  given 

by  adding 

or  subtracting  the  proper  multiple  of  the  mean  synodic  period.     Mimas  can  be  seen 

only  within  a  few  hours  of  each  elongation,  and  the  time  of  every  elongation  visible 

at  Washington  is  given.     For  the  three  outer  Satellites  the  eccentricity  is 

taken  into 

account,  and  the  times  both  of  the  elongations  and  of  the  conjunctions 

are  given. 

The  following  abbreviations  are  used  in  the  tables: 

E.,    East  Elongation.                   I.,     Inferior  Conjunction  (north  of  planet). 

W.,  West  Elongation.                 S.,    Superior  Conjunction  (south  of  planet). 

MIMAS. 

Greatest  Elongations   Visible  at   Washington. 

dh'              dh!               dh!               dhl               dh 

d     h 

Jan.     2  II. 7  E.  I  Aug.  20  11. 5  E. 

Sept,  23     9.6  E. 

Oct.    18     9.0  W.     Nov.    9  12.3  E.      Dec.     3  13.0  W.  || 

3  10.3  E.   1            25  15.9  W. 

26  16.9  W. 

19     7.6  W.  1            10  10.9  E. 

4  11.6W. 

4     8.9  E.   1            26  14.6  W. 

27  15.5  w. 

20  17.4  E.               II     9.5  E. 

5  10.3  w. 

5     7.6  E.               27  13.2  W. 

28  14.1  w. 

21   16.0  E.               12     8.1  E. 

6     8.9  W. 

6     6.2  E.   1            28  11.8  W.  '             29  12  7  W.  I            22  14.6  E. 

1                                 1 

13     6.7  E. 

7     7.5  W. 

11   10.5  W.              29  10.4  W.              30  II. 3  W. 

23  13.2  E. 

15  15.4  W. 

8     6.1  W. 

12     9.2  W.  1  Sept.    2  16. 1  E.   1  Oct.     I     9.9  W. 

24  11.8  E. 

16  14.0  W.  , 

II   13.2  E. 

13     7.8  W. ;              3  14.7  E.   1              2     8.5  W. 

25  10.4  E. 

17  12.6  W. 

12  11.8  E. 

!            14     6.4  W.  '              4   13.3  E.   j              4  16.9  E. 

26    9.0  E. 

18  11.2  W. ; 

13  10.5  E. 

^            20    9.5  E.  1              5  11.9  E.   1              5  15.5  E. 

27     7.6  E. 

19    9.8  w.' 

14     9.1  E. 

...      1              6  10.5  E.   1              6  14.2  E.   1             28     6.3  E. 

20    8.4  W. 

15     7.7  E. 

July  26  12.2  W.  I             10  16.4  W. 

7  12.8  E.               29  16.3  W. 

21     7.1  W. 

16    6.3  E. 

Aug.    I  15. 1  E. 

II   15.1  W. 

8  11.4  E. 

30  14.9  W.  ;            22     5.7  W. 

19  13.5  w. 

2  13.8  E. 

12  13.7  W. 

9  10.0  E. 

31   13.5  W.              23  15.5  E. 

20  12. 1  W. 

3  12.4  E. 

13  12.3  w. 

10     8.6  E. 

Nov.     I   12.2  W.  '            24  14. 1  E. 

21  10.7  w. 

9  15  4  W. 

14  10.9  W. 

II     7.2  E. 

2  10.8  W. 

25  12.7  E. 

22      9.4  W. 

10  14. 1  W. 

15   9.5  w. 

12  17.3  w. 

3     9.4  W. 

26  11.3  E. 

23    8.0  w. 

II   12  7  W. 

18  16.5  E. 

13  15  9  W. 

4     8.0  W. 

27  lo.o  E. 

24     6.6  W. 

12  11.3  W. 

19  15.1  E 

14  14.5  w. 

5     6.6  W. 

28     8.6  E. 

28  12.4  £. 

17  15  6  E. 

20  13.7  E. 

15  131  w. 

6  16.4  E. 

29    7.2  E. 

29  II.O  E. 

18  14.2  E. 

21   12.4  £. 

16  11.7W. 

7  15.0  E. 

30     5.8  E. 

30    9.6  E. 

19  12.8  £. 

22  ii.o  E. 

17  10.3  W. 

8  13.6  E. 

Dec.    2   14  4  W. 

31     8.2  E. 

ENCELADUS. 

d     h 

d      h 

d     h 

d      h 

d      h 

Jan.     I  21.4  E. 

Jan.  15   14.3  E. 

July  21     0.4  E. 

Aug.    3  17.3  E. 

Aug.   17  10.1  E.    II 

3     6.3  E. 

16  23.2  E. 

July    8  16.4  E. 

22     9.3  E. 

5     2.1  E. 

18  19.0  E. 

4  15  2  E 

18     8.1  E. 

10     1.3  E. 

23  18.2  E. 

6  II.O  E. 

20     3.9  E. 

6     0.1  E. 

19  17.0  E. 

II  10.2  E. 

25     3.1  E. 

7  19.9  E. 

21  12.7  E. 

7     9.0  E. 

21     1.9  E. 

12  19.1  E. 

26  1 1.9  E. 

9     4-8  E. 

22  21.6  E. 

8  17.9  E. 

22  10.8  E. 

14     4.0  E. 

27  20.8  E. 

10  13.7  E. 

24     6.5  E. 

10     2.8  E. 

23  19.7  E. 

15  12.8  E. 

29     5.7  E. 

II   22.6  E. 

25  154  E. 

II   II. 7  E. 

25     4.6  E. 

16  21.7  E. 

30  14.6  E. 

13     7-5  E. 

27     0.2  E. 

12  20.5  E. 

26  13.5  E. 

18     6.6  E. 

31  23.5  E. 

14  16.3  E. 

28     9.1  E. 

14     54E. 

27  22.4  E. 

19  15.5  E. 

Aug.    2     8.4  E. 

16     1.2  E. 

29  18.0  E. 
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WASHINGTON 

MEAN  TIME 

OF  GREATEST  ELONGATION. 

1 

■      ENCELADUS— ( Concluded). 

d      h 

d       h 

d       h 

d        h 

d        h 

d       h 

Aug.  31     2.9  E. 

Sept.20  16. 1  E. 

Oct.  II     5.2  E. 

Oct.  31   18.4  E. 

Nov.  21     7.5  E. 

Dec.    1 1  20.7  E. 

Sept.    I   11.8  E 

22     1.0  E. 

12   14.1  E. 

Nov.    2     3.2  E. 

22   16.4  E, 

13     56E. 

2  20.7  E. 

23     9.9  E. 

13  23.0  E. 

3  12.1  E. 

24     1.3  E. 

14  14.5  E.    i 

4     5.6  E. 

24   18.7  E. 

15     7-9  E. 

4  21.0  E. 

25  lo.i  E. 

15  23.4  E. 

5  14.4  E. 

26     3.6  E. 

16  16.7  E. 

6     5.9  E. 

26  19.0  E. 

17     8.2  E. 

6  23.3  E. 

27  12.5  E. 

18     1.6  E. 

7  14.7  E. 

28     3.9  E. 

18  17.1  E. 

8     8.2  E. 

28  21.4  E. 

19  10.5  E. 

8  23.6  E. 

29  12.8  £. 

20     2.0  E. 

9  17  I  E. 

30     6.3  E. 

20  19.4  E. 

10     8.5  E. 

30  21.7  E. 

21   10.9  E. 

II     2.0  E. 

Oct.     I   15.2  E. 

22     4.2  E. 

II   17.4  E. 

Dec.    2    6.5  E. 

22  19.8  E     1 

12  10.8  E. 

3     0.0  E. 

23  13.1  E. 

13     2.2  E. 

3  15.4  E. 

24     4.7  E. 

13  19.7  E. 

4     8.9  E. 

24  22.0  E. 

14  11. I  E. 

5     0.3  E. 

25  13.6  E 

15     46E. 

5  17  7  E. 

26     6.9  E. 

15  20.0  E. 

6    9.2  E. 

26  22.5  E. 

16  13.5  E. 

7     2.6  E. 

27  15.7  E. 

17     4.9  E. 

7  18.1  E. 

28     7-4  E.    , 

17  22.3  E. 

8  11.5E. 

29     0.6  E. 

18  13.8  E. 

9     30E. 

29  16.2  E     ! 

19     7.2,  E. 

9  20.4  E. 

30    95  E. 

19  22.6  E. 

10  11.8  E. 

31     I.I  E.    , 

TETHYS. 

1 

d       h 

d    1, 

d       h 

d       li 

d       h 

d      h 

Jan.     I     7.6  E. 

July     5  lo.o  E. 

Aug.  10     7.0  E. 

Sept.  15     3-7  E. 

Oct.  21     0.2  E. 

Nov.  25  20.7  E.    1 

3     49E. 

7     7-4  E. 

12     4.3  E. 

17     i.o  E. 

22  21.5  E. 

27  18.0  E.    ' 

5     2.2  E. 

9     4-7  E. 

14     1.6  E. 

18  22.3  E. 

24   18.8  E. 

29  15.3  E.    1 

6  23.5  E. 

II     2.0  E. 

15  22.9  E. 

20  19.5  E. 

26  16.0  E. 

Dec.     I   12.6  E. 

8  20.9  E. 

12  23.3  E. 

17  20.2  E. 

22  16.8  E. 

28  13.3  E. 

3     9  9  E. 

10  18.2  E. 

14  20.6  E. 

19  17-5  E. 

24  14. 1  E. 

30  10.6  E. 

5     7.2  E.    1 

12  15.5  E. 

16  17.9  E. 

21   14.8  E. 

26  11.4  E. 

Nov.    I     7.9  E. 

7     4.5  E. 

14  12.8  E. 

18  15.2  E. 

23  12.1  E. 

28     8.7  E. 

3     52E. 

9     1.8  E.    1 

16  10.2  E. 

20  12.5  E. 

25     9  4  E. 

30     6.0  E. 

5     2.5  E. 

10  23.1  E.    i 

18     7-5  E. 

22     9.9  E. 

27     6.7  E. 

Oct.     2     3.3  E. 

6  23.8  E. 

12  20.4  E. 

20     4.8  E. 

24     7.2  E. 

29     4.0  E. 

4     0.6  E. 

8  21. 1  E. 

14  17.7  E. 

22     2.1  E. 

26    4.5  E. 

31     1.3  E. 

5  21.9  E. 

10  18.4  E. 

16  15.0  E. 

23  23.5  E. 

28     1.8  E. 

Sept.   I  22.6  E. 

7  19-2  E. 

12  15.7  E. 

18  12.3  E.    1 

25  20.8  E. 

29  23.1  E. 

3  19-9  E. 

9  16.4  E. 

14  12.9  E. 

20    9.6  E. 

27  18.1  E. 

31  20.4  E. 

5  17.2  E. 

II   13.7  E. 

16  10.2  E. 

i2     6.9  E. 

29  15.5  E. 

Aug.    2   17.7  E. 

7  145  E. 

13  I  i.o  E. 

18     7.5  E. 

24     4-2  E. 

31   12.8  E. 

4  T51  E. 

9  11.8  E. 

15     8.3  E. 

20     4.8  E. 

26     1.5  E. 

6  12.4  E. 

II     9.1  E. 

17     56E. 

22     2.1  E. 

27  22.8  E 

July    3  12.7  E. 

8     9-7  E. 

13     6.4  E. 

19     2.9  E. 

23  23.4  E. 

29  20.1  E. 

Die 

)NE. 

d      h 

d       h 

d       h 

d       h 

d       h 

d      h 

Jan.     3  16.7  E. 

July    8  22.6  E. 

Aug.  13  12.7  E. 

Sept. 18     2.5  E. 

Oct.  23  15.9  E. 

Nov.  28     5.4  E, 

6  10.4  E. 

II  16.4  E. 

16    6.4  E. 

20  20.1  E. 

26    9.6  E. 

30  23.1  E. 

9    4.2  E. 

14  lo.i  E. 

19    0.1  E. 

23  13.8  E. 

29     3.2  E, 

Dec.     3  16.7  E. 

II  21.9  E. 

17     3.8  E. 

21   17.8  E. 

26     7.4  E. 

31  20.9  E. 

6  10.4  E. 

14  156  E. 

19  21.5  E. 

24  11.5  E. 

29     I.I  E. 

Nov.    3  14.5  E. 

9     41  E. 

17     9.3  E. 

22  15.2  E. 

27     5.2  E. 

Oct.     I   18.7  E. 

6     8.2  E. 

II  21.7  E. 

20     3.0  E. 

25     8.9  E. 

29  22.8  E. 

4  12.4  E. 

9     1.8  E. 

14  15.4  E. 

22  20.7  E. 

28     2.6  E. 

Sept.  I   16.5  E. 

7     6.0  E. 

II   19.5  E. 

17     91  E. 

25  14.4  E. 

30  20.3  E. 

4  10.2  E. 

9  23.7  E. 

14  13.1  E. 

20     2.8  E. 

28     8.1  E. 

Aug.    2  14.0  E. 

7     3-8  E. 

12  17.3  E. 

17     6.8  E. 

22  20.4  E. 

31     1.9  E. 

5     7-7  E. 

9  21.5  E. 

15  ii.o  E. 

20     0.4  E. 

25  14. 1  E. 

8     1.4  E. 

12  15.2  E. 

18     4.6  E. 

22  18.0  E. 

28     7.8  E. 

July    6     4.9  E. 

10  19.1  E. 

15     8.8  E. 

20  22.3  E. 

'25  11.7E. 

31     1.5  E, 
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RHEA. 

TITAN. 

HYPERION. 

d 

h                          d       h 

d      h 

d 

h 

d 

d 

Jan. 

2 

13.0  E.      Sept.  26     7.0  E. 

Jan.      3  18.4  S. 

Oct. 

6 

18.0  E. 

Jan.       3.5  E.     1  Sept. 

5.2  W. 

7 

1.4  E.                30  19  4  E. 

7  21.6  E. 

10 

20.3  I. 

.  92  I.      1 

10.5  S. 

II 

13.9  E.      Oct.      5     7.7  E. 

12      I.O  I. 

14 

15.8  W. 

13.7  w.  1 

16.6  E. 

i6 

2.4  E.                  9  20.0  E. 

15  21.4  W. 

18 

12.2  S. 

18.6  s.    1 

21.9  I. 

20 

14.9  E.   1             14     8.3  E. 

19  17.8  S. 

22 

15.4  E. 

24.8  E. 

26.5  W. 

.    .         '             18  20.6  E. 

.    .    .    . 

26 

17.7 1. 

30.5  I.         Oct. 

1.8  s. 

July 

16 

0.5  E.                23     9.0  E. 

Aug.     4     I.I  E. 

30 

13.2  w. 

Feb.      39  W. 

7.9  E. 

20 

13.0  E.          -      27  21.3  E. 

8     3-7  I- 

Nov. 

3 

9.6  S 

8.8  S. 

13.2  I. 

25 

1.5  E. 

Nov.     I     9.6  E. 

II  23.6  W. 

7 

12.8  E. 

...           1 

17.7  w. 

29 

13.9  E. 

5  21.9  E. 

15  20.4  S. 

II 

15.1  I. 

June    28.6  I.      1 

23.0  S. 

Aug. 

3 

2.4  E. 

10  10.2  E. 

20     0.0  E. 

15 

10.7  W. 

July      3.2  W. 

29.1  E. 

7 

14.8  E. 

14  22.5  E. 

24     2.5  I. 

19 

7.0  S. 

8.4  S.        Nov. 

3.4  I 

12 

3.2  E. 

19  10.9  E. 

27  22.3  W. 

23 

10.3  E. 

14.6  E. 

8.0  W. 

i6 

15.7  E. 

23  23.2  E. 

31  19.0  S. 

27 

12.7  I. 

19.9  I- 

13.3  s. 

21 

4.1  E. 

28  11.5  E. 

Sept.    4  22.4  E. 

Dec. 

I 

8.4  W. 

24.5  w. 

19.4  E. 

25 

16.5  E. 

Dec.     2  23.9  E. 

9    0.8  I. 

5 

4.8  S. 

29.8  S. 

24.7  I. 

30 

4.9  E. 

7  12.3  E. 

12  20.5  W 

9 

8.0  E. 

Aug.      4.9  E. 

29.3  w. 

Sept. 

3 

17.3  E. 

12     0.6  E. 

16  17.1  S. 

13 

10.6  I. 

10.2  I. 

Dec. 

4.6  s. 

8 

5.6  E. 

16  13.0  E. 

20  20.4  E. 

17 

6.4  W. 

14.8  W. 

10.7  E. 

12 

18.0  E.   1             21     1.4  E. 

24  22.7  I. 

21 

2.9  s. 

20.1  S. 

16. 1  I. 

17 

6.3  E.   ,             25  13.8  E. 

28  18.3  W. 

25 

6.2  E. 

26.3  E. 

20.7  w.  I 

21 

18.7  E.                30     2.2  E. 

Oct.      2  14.8  S. 

29 

9.0  I. 

31.6  I. 

26.0  s.    1 

d 

lAPETUS. 

d 

_    —          -j 
I 

d               ,                        d 

d 

d 

Jan. 

51 

E. 

July      7.5  I..    '  Aug.       15.7  S.      ;  Sept.      25.0 

I. 

Nov.         2.1  S. 

Dec. 

12.0  I. 

257 

I. 

27.5  W.    1  Sept.        4.6  E.     \  Oct.        I 

4-4 

W. 

21.7  E. 

31.7  w. 

THE  APPARENT  ELEMENTS  OF  SATURN'S  RINGS. 

a          '           b 

p      i       ^ 

/' 

u 

u' 

1 

Inclination  of  j   The  Elevation 

The  Elevation 

Earth's  Longitude  from  Saturn       1 

1 

Northern      1     of  the  Earth 

( 

3f  the  Sun 

counted  on  Plane  of  Ring  from  the    I 

Washington 

1       Outer               Outer 

Semi-minor 

above  the 

above  the 

Ring's  Ascending  N 

ode  on— 

Mean 

Major              Minor 

Axis  to  Circle 

Plane  of  the 

Plane  of  the 

Noo" 

Axis                  Axis. 

of  Declination 

Ring. 

Ring. 

1 

•  aJbaa*                                        cXAAOw 

from  North 

1 



to  East. 

Equator. 

Ecliptic. 

.. 

0       f 

0       » 

0 

0       > 

0               . 

Jan. 

0 

4099       ,       -     7.53 

2    27.6 

-10  35.1 

-13     5-8 

69     47 

26  28.6 

20 

3956 

753 

2    23.0 

II       O.I 

13  22.6 

69  45  9 

27     99 

Feb. 

9 

3832 

7.75 

2    14.4 

II  40.0 

13  39.2 

71     3.1 

28  27.2 

Mar. 

I 

3736 

8.IO 

2      2.4 

12    30.8 

13  55.7 

72  49-5 

30  13  7 

21 

36.73 

8.56 

I  477 

13    28.3 

14  12.2 

74  57-3 

32  21.6 

Apr. 

10 

36.44 

-   9.10 

I  31.4 

-  14    28.0 

-  14  28.5 

77  179 

34  42.3 

30 

36.51                     9.71 

I  14.4 

15    25.9 

14  44  7 

79  43  2 

37     76 

May 

20 

36.91                  10.37 

0  57.6 

16    18.8 

15     0.9 

82     4.8 

39  29.3 

June 

9 

37.65                  11.04 

0  42.0 

17     37 

15  16.9 

84  144 

41  39.0 

29 

38.68                  11.72 

0  28.8    j       17  38.4 

15  32  8 

86     3.4 

43  28.1 

July 

19 

39.97             -  12.36 

0  19. 1 

-18     1.2 

-15  48.7 

87  23.7 

44  48.5 

Aug. 

8 

,           41.43                  12.92 

0  13.7 

18  10.7 

16     4.4 

88     7.8 

45  32.7 

28 

42.91                  13.34 

0  13  3 

■      18     6.4 

16  20.0 

88  11.2 

45  36.1 

Sept. 

17 

1           44.22       1           13.53 

0  17.8 

17  49.2 

16  35  5 

87  33  7 

44  58.7 

Oct. 

7 

1      45.14    ;      1347 

0  26.5 

17  21.7 

16  50.9 

86  22.0 

43  47- 1 

27 

,      45.47    1    -13.15 

0  37.6 

-  16  48.9 

-  17     6.2 

84  50.7 

42  15.9 

Nov. 

16 

45.12    1      12.66 

0  48.5     '          16  17.8 

17  21.3 

83  19.5 

40  44.8 

Dec. 

6 

44.17          12.12 

0  57  I     1          15  55  5 

17  36.3 

82     8.1 

39  33  4 

26 

42.83      !         11.65 

I     13     1          15  47-4 

17  51  3 

81  31-3 

38  56.7 

31 

42.53          -  ii-58 

I     1.8     ;       -  15  47.9 

17  55.0 

81   28.6     1 

38  540 

The  factor  to  be  multiplied  by  a  and  b  to  obtain  the  axes  c 

►f— 

The  inner  ellipse  of  the  outer  ring  =  0.8801 

,■ 

log  factor  =  9  9445 

The  outer  ellipse  of  the  inner  ring  =  0.8595 

1, 

log  factor  =  9.9344 

The  inner  ellipse  of  the  inner  ring  =  0.665c 

>, 

log  factor  =  9.8228 

The  inner  ellipse  of  the  dusky  ring  =  0.548^ 

), 

log  factor  =  9.7392 

NoTK. — The  ncRative  sign  of  /  indicates  that  the  visible  s 

urface  of  the  ring  is  the  southern  one. 
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SIXTH  SATELLITE  OF  JUPITER. 


DIFFERENTIAL    COORDINATES 

OF    JUPITER'S    SIXTH    SATELLITE 

FOR 

I 909- TO 

1 

1 

1    Wash.  M 
Noon 

1909. 

ean 

«vi  —  «JUP. 



'     " 

Wash.  Mean 
Noon. 

«vi  —  «Jup. 

^vi  — ^Jup. 

Wash.  N 
Noor 

feaa 
1. 

«vi  —  «Jup. 

m       s 

19TO 

nn       s 

,       » 

1910 

m       s 

Nov. 

13 

-f  I    12.8 

-I  54 

Feb. 

13 

-4   139 

~6  31     , 

May 

20 

-f-l   51  4 

+552 

17 

0   59.2 

2  45 

17 

4    18. 1 

5  49     1 

24 

2     7-7 

5    48       ; 

21 

0   44.8 

3  36 

21 

4   20.2 

5     2 

28 

2    21.5 

5  39 

25 

0   29.7 

4  25 

25 

4  20.4 

4   M 

June 

I 

2    32.8 

526 

29 

+  0    139 

5*13 

Mar. 

I 

4   18.5 

3  24 

5 

2    41.3 

5    9 

Dec. 

3 

-0      2.4 

5  58 

5 

4    144 

2  34     , 

9 

2    470 

4  47 

7 

0    19. 1 

6  40 

9 

4     8.1 

I  45     , 

13 

2  49  9 

4  21 

II 

0   36.1 

7   18 

13 

3  59.5 

0  57     1 

17 

2  49  9 

3  51 

15 

0   53.2 

7  51 

17 

348.6 

—0  12 

21 

2  47- 1 

3  15 

19 

I    10.2 

8  21 

21 

3  35-5 

-f  0  30     I 

25 

2  41  7 

2  36 

23 

I    27.2 

847 

25 

3  20.1 

I   10 

29 

2  34  0 

I  53 

27 

I    44.1 

9     7 

29 

3     2.7 

I  48 

July 

3 

2  24.3 

I     8 

' 

31 

-2      0.8 

—9  23 

Apr. 

2' 

2  43.4 

2  23 

7 

2  12.8 

-f  0  21 

1         1910 

6 

2  22.5 

2  56 

II 

I  59.8 

—0  28 

Jan. 

4 

—  2    17.0 

-9  32 

10 

2      0.2 

3  26 

^5 

I  45.6 

I  17 

8 

2    32.7 

9  36 

1 

14 

I  36.7 

3  54 

19 

I  30.5 

2     6 

PI2 

2    47.8 

9  35 

1 

18 

I    12.2 

4  19 

23 

I   14.8 

2  55 

16 

3     2.3 

9  29 

1 

22 

0   47.1 

4  41 

27 

0  58.8 

3  42 

20 

3   16. 1 

9  17 

26 

—0   21.9 

5     0 

31 

0  42.7 

4  27     , 

24 

3  28.8 

9     I 

1 

30 

-f-o     2.9 

5  17 

Aug. 

4 

0  26.6 

5     9 

1 

28 

3  404 

8  39 

i     May 

4 

0    27.0 

5  31 

8 

-po  10.7 

5  49 

1     Feb. 

I 

3  50.9 

8  13 

8 

0    50.1 

5  42 

12 

—0     5.0 

6  25    : 

5 

4     0.1 

7  43 

12' 

I    I2.I 

5  49 

16 

-0  20.5 

-657 

1 
1 

9 

-4     78 

-7     9 

1 
1 

16 

+  1    32.8 

+5  52 

1 
I 

NINTH  SATELLITE  OF  SATURN. 


1 

DIFFERENTIAL    COORDINATES    OF    PHCEBE 

FOR    I9IO. 

Washington 

Mean 

^Ph.  —  «5sat'n. 

Washington  Mean 

'W      ^Wn. 

1            Noon. 

''Ph.  —  <*8«tii. 

Noon. 

«Ph.  —  «8atii. 

1 

m       s 

. 

m       s 

;     Jan. 

0 

+  2    17  I 

+  173 

Aug.           18 

—  I    32.6 

-  9  7 

5 

2    16.4 

17.2 

23 

I    36.5 

10.2 

10 

2    15.4 

17.0 

28 

I  39-9 

10.7 

1 

15 

2    14.2 

16.8     1'     Sept.          2 

I  42.8 

II. I 

! 

20 

2    12.7 

16.6     1                        7 

I  45.1 

11.4 

25 

2    10.9 

16.4      1                      12 

I  46.8 

"•7     , 

30 

2     8.8 

16.1 

17 

I  48.0 

11.9 

Feb. 

4 

2     6.5 

15-8 

22 

I  48.5 

12.0 

9 

2     3-9 

154 

27 

I  48.4 

12.1 

M 

2     I.I 

15.0 

Oct.                2 

I  47.6 

12. 1 

19 

I  58.0 

14.6 

7 

I  46.3 

12.1 

24 

-f  I  54-6 

+  14.2 

Jr 

I  44.3 
I  41.8 

"9     , 

11.8 

June 

4 

-fo     1.9 

■r  0.7 

22 

I  38.6 

"5     1 

9 

-0     5.3 

—  0.1 

27 

1  34-9 

11.2 

1 

14 

0  12.4 

0.9 

Nov.           I 

I  30.7 

10.8     , 

1 

19 

0  19.6 

17 

6 

I  26.1 

10.3     • 

1 

24 

0  26.7 

2.4 

II 

I  20.9 

9.8     1 

1 

29 

0  33  7 

32 

!              16 

I   15.3 

92     , 

July 

4 

0  40.6 

39      1                     21 

I     9.4 

85     1 

1 

9 

0  47.4 

4.7                           26 

I     3.1 

7.8     ' 

1 

14 

0  54.0 

5.4           Dec.           I 

0  56.5 

7.1 

19 

I     0.5 

6.1                             6 

0  49.7 

6.3 

1 

24 

I     6.7 

6.8      1                     11 

0  42.6 

55     ' 

1 

29 

I   12.6 

74     ,1                     16 

0  35-4 

4-7 

Aug. 

3 

I   18.2 

8.0      ,                     21 

0  28.1 

3-8     : 

1 

8 

I  23.4 

8.6      j                      26 

0  20.7 

2.9     , 

1 

13 

—  I  28.2                       -    9.2      ,'                     31 

1                 :l 

-0  13.3 

—  2.1 

1 
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^/ 

Sou^ 

Apparent  Apsides.                       j      j 

Li— — 0 — +- 

A 

Apparent  Apsides, 

1         Date.    Position    App.  Distances.                     ' 
1                        Angle.    Ariel.  Umbriel. 

h-H 

Date.    Position 
Angle. 

App.  Distances. 
Titania.  Oberon. 

Apr.  28,       2.4       13.6       19.0              I       I 
•      July  17,       3.8      14.2      19.8              \      \ 
Oct.     5.       5.2       13.6      18.9               \      \ 

^ 

Apr.  28,       2.4 
July  17.       3.8 
Oct.     5.       5.2 

31.I       416 
32.4       433 
31.0      41-5 

APPARENT  ORBITS  OF  THE  SATELLITES  OF  URANUS  AT  DATE  OF  OPPOSITION, 
JULY  16,  igio,  AS  SEEN  IN  AN  INVERTING  TELESCOPE, 

i                                    WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 

ARIEL. 

UMBRIEL. 

TITANIA. 

OBERON. 

North. 

South. 

North. 

South. 

North. 

South. 

North  and  South. 

d       h 

Apr.  24  20.8 

May     2  10.3 

9  23.7 

17  132 

25     2.6 

d       h 

Apr.   28   15.5 

May    6     5.0 

13  18.4 

21     7.9 

28  21.4 

d      h 

Apr.  25  15.8 

May     3  22.7 

12     5.6 

20  12.5 

28  19.5 

d       h 

Apr.  27   17.5 

May     6    0.4 

M     7-4 

22  14.3 

30  21.2 

d      h 

Apr.  18  1 1.9 

27     4.8 

May     5  21.8 

14  14.7 

23     7.6 

d      h 
Apr,  22  20.4 
May     I  13.3 

ID      6.2 

18  23.2 
27  16. 1 

d      h 
May  14  13.2  N. 

21     6.8  S. 

28     0.4  N. 
June    3  18.0  S. 

10  11.6  N. 

June    I  16.1 

9     56 

16  19.0 

24     8.5 

July     I  22.0 

June    5  10.8 
13     0.3 
20  13.8 
28     32 

July     5  16.7 

June    6     2.4 

14    9.3 

22  16.3 

30  23.2 

July     9     6.2 

June    8     4.1 
16  II. I 
24  18.0 

July     3     1.0 
II     7.9 

June     I     0.6 

9  17  6 

18  10.6 

27     3-6 

July     5  20.6 

June    5     9.1 
14     2.1 
22  19.1 

July     I  12.1 
10     5.1 

17     5-3  S. 

23  '22.9  N. 

30  16.5  S. 

July     7  10.2  N. 

14    3.8  s. 

9  "5 

17     1.0 

24  14.4 

Aug.     I     3.9 

8  17.4 

13     6.2 
20  19.7 
28     9.2 
Aug.     4  22.7 
12   12.2 

17  131 

25  20.1 

Aug.     3     3.1 

II     lO.O 

19  17.0 

19  14.9 
27  21.8 
Aug.     5     4.8 
13  11.8 
21   18.7 

14  13.6 
23     6.6 

31  23.7 

Aug.     9  16.7 

18     97 

18  22.1 
27  15.2 
Aug.     5     8.2 
14     1.2 
22  18.2 

20  21.5  N. 
27  15. 1  S. 
Aug.     3     8.8  N. 
10     2.4  S. 
16  20  I  N. 

16    6.9 

23  20.4 

31     99 

Sept.    7  23.4 

15  12.9 

20     1.7 
27  15.2 
Sept.    4     4.7 
II   18.2 
19     7.6 

27  23.9 

Sept.    5     6.9 
13  138 
21  20.8 
30     37 

30     17 

Sept.    7     8.6 

15  15.6 

23  22.5 

Oct.     2     5.5 

27     2.7 
Sept.    4  19.7 
13  12.7 
22     5.7 
30  22.7 

31    II.2 

Sept.   9    42 
17  21.2 
26  14.2 

Oct.     5    7.1 

23  13  8  S. 
30     7.4  N. 
Sept.   6     1.0  S. 
12  18.6  N. 
19  12.2  S. 

23     2.4 
30  15  9 
Oct.     8     5.4 
15  18.8 
23     8.3 

26-  21. 1 
Oct.     4  10.6 

12       O.I 

19  13-6 
27     3.0 

Oct.     8  10.7 
16  17.6 

25     05 

Nov.    2     7.4 

10  14.4 

10  12.4 
18  19.3 
27     2.3 
Nov.    4     9.2 
12  16.1 

Oct.     9  15.6 
18     8.6 

27     1-5 
Nov.    4  18.4 

13  II  3 

14    0.1 
22  17.0 

31     99 

Nov.    9     2.8 
17   19.7 

26    5.8  N. 
Oct.     2  23.4  S. 
9  16.9  N.  \ 
16  10.5  S.  ' 
23     4.0  N. 

d       h 
Period  of  Ariel,            2  12.485 

Period  of  Umbriel,     4     3.46c 

> 

Period  of  Titai 
Period  of  Obei 

d       h 
lia,           8  16.9X 
on,         13  HI] 

»2 

^9 

1        Note. — For  Ariel  only  every  third  elonRaiion  is 
1    may  be  found  by  adding  multiples  of  the  period 

given,  and  for  1 
of  the  satellite. 

Jmbriel   every  alt 

ernate  one.    The 

intermediate  ones 

I9I0- 


-33 
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SATELLITE  OF  NEPTUNE,  1910. 


Jouth 


North 


Date. 

Position  AnKle 

Apparent  Distance 

of  Apsis. 

at  Apsis. 

Jan,    lo, 

102.1 

16.8 

Apr.  20, 

100.5 

16.2 

Sept.  19. 

106. 1 

16.1 

Dec.  28, 

105.3 

16.8 

APPARENT  ORBIT  OF  THE  SATELLITE  OF  NEPTUNE  AT  DATE  OF  OPPOSITION, 
JANUARY  <?,  igio,  AS  SEEN  IN  AN  INVERTING  TELESCOPE. 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


East 


Jan. 


Feb. 


Mar. 


d 

h 

2 

16.6 

8 

137 

14 

10.8 

20 

8.0 

26 

51 

I 

2.2 

6 

234 

12 

20.  i} 

18 

17.6 

24 

14.7 

2 

11.8 

8 

8.9 

14 

6.0 

20 

3.1 

West. 

d      h 

Jan. 

5  15-2 

II   12.3 

17     94 

23     6.5 

29     37 

Feb. 

4     0.8 

9  21.9 

15  19.0 

21   16.2 

27  13  3 

Mar. 

5  10.4 

II     7.4 

17     45 

23     1.6 

East. 


Mar. 


Apr. 


May 


Sept. 


Oct. 


West. 


d    b 

d       b 

26      O.I 

Mar. 

28  22.6 

31    21.2 

Apr. 

3  19  7 

6  18.2 

9  16.7 

12  15  3 

15  138 

18  12.3 

21   10.8 

24     93 

27     7.8 

30    6.3 

May 

3     48 

6     33 

9     1.8 

12     0.3 

14  22.8 

18     5.2 

Sept. 

21     37 

24     2.2 

27     07 

29  23.2 

Oct. 

2  21.7 

5  20.2 

8  18.7 

Oct. 


Nov. 


Dec. 


d 

h 

II 

17.2 

17 

14.2 

23 

II. 2 

29 

8.2 

4 

5.3 

10 

2.3 

15 

23.-4 

21 

20.4 

27 

175 

3 

14.6 

9 

11.7 

15 

8.8 

21 

5.9 

27 

31 

West. 


Oct. 


Nov. 


Dec. 


d 

h 

14 

157 

20 

12.7 

26 

9.7 

I 

6.7 

7 

3-8 

13 

o.S 

18 

21.9 

24 

19.0 

30 

16.1 

6 

13.2 

12 

10.3 

18 

7-4 

24 

4-5 

30 

1-6 

The  above  times  are  the  instants  of  each  passage  of  the  satellite  through  the  apsis  of  its 
apparent  orbit.     The  position  of  the  satellite  at  any  other  time  may  be  found  by  measuring 
around  the  orbit  from  the  apsis  last  passed  through,  bearing  in  mind  that  the  radius  vector    1 
of  the  satellite  describes  equal  areas  in  equal  times. 

The  period  of  the  satellite  of  Neptune  is  5**  2i»>.044. 


Note. — In  the  preceding  diagrams  the  central  circle  represents  the  planet  and  is  on  the  same  scale  as  the  orbits. 
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WASHINGTON  MEAN  TIME. 


PLANETARY     CONFIGURATIONS. 


ijan. 


iFeb. 


d      h     m 

0  l8      - 

1  10      - 

2  20    II 
4     2- 

6  23     - 

7  3- 

8  9     - 

9  19     - 

10  19     6 

11  -     - 

11  12     - 

12  4     6 

12  22     - 

13  10  14 
16     6     - 

16  22  37 

17  II  - 
17  12  - 
17  14  II 
19  20     - 

23  10  56 
25  16  - 
27   19     - 

29  16     - 

30  6  57 

40- 

6  7     - 

7  7   17 

7   12  59 
9     7  28 

II 
13 

15     I 
19   II 

19 


? 
9 

6  SC 
k 


in  Perihelion, 
in  Ji 
3r  -  3  II 

Greatest  brilliancy. 


Greatest  along.  E.    19     3 

S  +  3     9 

Greatest  Hel.  Lat,  S. 


SO 

sc 
?c 

8 


in  a 

stationary. 


S.+  4  33 
?  +  7  43 

b  +   I  34 


19     - 
8  13 


6h(L 

g       in  Perihelion. 

6  i(L ^  +  4  25 

9       Stationary. 

dV(L V-  4     5 

6^0  Inferior. 

g       Greatest  Hel.  Lat.  N. 

'^      Stationary. 

6V(L :y-2  45 

9      in  Perihelion, 
I      g       Stationary, 

'dSC S  +  319 

,(58C S  +  625 

6  9  a ?  +13  34 

6  9  0  Inferior. 

'6k<L »2  +   I   18 

\6  S(L ^  +  3     I 

I      g       Greatest  elong.  W.  26  33 

idVC V-410 

20     b     -  I      g       in  ?3 

25  22     -  I      9       Greatest  Hel.  Lat.  N. 

26  12  26    c5  3^C 5(  —  2  29 

27  4-dS9 g—  918 

Mar.    2  12     -        g       in  Aphelion. 

9      Stationary. 

6  ^(L S+3  34 

6  9€ 9  +11  52 

6^  a 5  +  3  14 

6  k  a »2  +  o58 

'^6  ^  € ^  +  I  16 

9       Greatest  brilliancy. 

'd  WC W  -  4  21 

O      enters  Ti  Spring  com. 
g       Greatest  Hel.  Lat.  S. 

6'U(L :y  -  2  31 

*sP       Stationary. 

^       Greatest  Hel.  Lat.  N. 


16  25 
6     - 


7     - 

19  31 

4     9 


3 
6 

8 

9     3  23 
12  21   37 

15  14 
18  12  - 
18  21  12 
20  19  - 
22  21     - 

25  13  13 
27  20  - 
30     -     - 


d  h  m 
Mar.30  13  - 
Apr.    3     5  51 

5     6     - 

5  17  43 

6  13     - 

9  10  II 

9  13  43 
10  13  - 
10  21  - 
13     4  33 

15  3  35 

15  7  - 

15  II  - 

16  10  - 

21  12*22 

22  22  - 
22  23  - 
25    18      - 

29  20      - 

30  13    20 


May  I 
5 
7 
8 

9 
II 
II 
12 

13 

18 

19 
23 
25 
27 

27 

29 

29 
June    I 

3 
3 

4 
5 

6 
8 
9 

14 
16 
18 
18 
19 
21 
23 
27 


23 
3 

6 

19 


19  38 

12  43 
23     - 

13  59 

6     - 


3     - 

18  28 

o     - 
II     - 

18  - 

19  44 
21  32 

21     - 

18  32 

3     - 

23  55 


20  48 

23  - 

20  - 

20  - 

9  - 

15  - 
22  49 
12     - 


cP^O 

6§(L 

d  g  O  Superior, 
d  9C 

Dtp© 

6i(L 

6k(S: 
69h 

9 
6  ^(L 


S   +   3  49 


9  +  7  42 


in  a 


2  59 
o  40 
2  21 


a'  —  o  28 
V  —  4  33 


6V(i 

□  SO 

g       in  Perihelion. 

6  hO 

6il<i :y— 248 

9       Greatest  elong.  W,  46   13 

9       in  « 

g       Greatest  Hel.  Lat.  N. 

I       Stationary. 

dSC S  +  358 


Greatest  elong.  E.  20  55 

9  4-  3  54 

»2   +  o  23 

Total  ec.  invis.  at  Wash. 
g   +   I   18 


57 
39 


S 
6  9C 
6h(L 

O 
d  5  C 

y,      in  Aphelion. 

6  $  a $  —  1 

6^(L ^  -  4 

g       Stationary. 

6ii(L :v  -  3    5 

g       inO 

([      Total  ec.  vis.  at  Wash. 
c5  g  O  Inferior. 
9       in  Aphelion. 

d  SC    ........  5  + 

6  $^ $  + 

g       in  Aphelion. 
Stationary, 


57 
59 


9C 
hd 

9h 

SC 
8 

6^(L 
6  $<L 

6  V<L 

? 

9 

O 

id  sc 


stationary. 


+ 
+ 

+ 


13 

2 


o     4 
4  13 


$  - 


40 

6 


3     9 


Greatest  Hel.  Lat.  N. 
Greatest  Hel.  Lat,  S. 
Greatest  Hel.  Lat,  S. 
Greatest  elong.  W.  22  48 

enters  gs,  Summer  com. 
S  +  3  50, 
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PHENOMENA,  1910. 


WASHINGTON  MEAN  TIME. 


PLANETARY    CONFIGURATIONS. 


d 

h  m 

July  I 

9  37 

3 

12  47 

4 

6  - 

5 

0  45 

6 

II  30 

7 

20  - 

8 

3  3 

II 

14  - 

12 

9  2 

12 

II  - 

15 

15  - 

15 

23  - 

.  i8 

23  - 

21 

3  58 

22 

12  - 

22 

18  - 

28 

18  20 

29 

14  - 

Aug.  2 

6  10 

2 

21  50 

5 

13  - 

5 

19  42 

5 

20  18 

9 

I  18 

lO 

8  - 

14 

3  - 

15 

5  - 

17 

10  37 

19 

16  - 

25 

0  37 

25 

10  - 

30 

6  - 

30 

6  0 

Sept.  I 

2  54 

3 

13  33 

5 

0  58 

5 

19  45 

12 

9  - 

13 

i«  33 

14 

19  - 

16 

12  - 

21 

6  22 

23 

5  - 

24 

10  - 

25 

15  - 

26 

12  26 

27 

0  - 

30 

22  - 

Oct.  I 

6.59 

I 

II  34 

2 

9  1 

2 

20  - 

6  h<L »2  —  023 

6  9  <L 9  —  2  37 

©      in  Aphelion. 

69  a S  —  3    8 

6^(L tp  —  440 

S       in  a 

6  ^  a ^  —  352 

6V(D 

6V(i :y-2  58 

g       in  Perihelion. 

6  9^ S  +  154 

d  8  O  Superior. 

6  ^<L S  +  3  44 

^       in  Aphelion. 

g       Greatest  Hel.  Lat.  N. 

6  kd b—  052 

c59C 9-4     7 

6V(L W-4  45 

69  S 5+0     5 

6  ^  € ^  —  411 

69  a ?  —  4    7 

6  Hid 3^-2  34 

d9W 9  +  0  28 

9      in  a 

9      in  tS 

6  ^<L S  +  346 

I2       Stationary. 

6h(L »2-ii8 

{f       in  Aphelion. 

g       Greatest  elong.  E.   27   14 

6^<L W-456 

6  9  a 9  —  4  26 

6  ^  a <?  —  3  55 

6  9  a g-725 

61ll(L V  —  ^    3 

5       Stationary. 

dSC S4-3  56 

5       Greatest  Hel.  Lat.  S. 

9      in  Perihelion. 

6  kd »2  —  131 

O      enters  :£^,  Autumn  com. 

69  i g-410 

6  9  0  Inferior. 

6V(L W-510 

6  ^O 

S      Stationary. 

6  9(L 9  —  3     9 

6  9  a ?-5  25 

6  ^  (L ^  —  3     2 

69  9 ?-i55 


Oct. 


h  m 
14  53 
19      - 

23      - 


8  10 

8  15    - 

II  2  55 

II  4     - 

14  21     - 

15  2  - 
18  12     - 

18  13     4 

18  17     - 

22  6     - 

23  18  42 

24  22     - 

26  16     - 

26  19     - 

27  18  - 
29  8  - 
31  6 

31  9  48 

31  16  54 

31  18  37 

Nov.    I  -     - 

2  16     - 


3 

7 
II 


21     - 
II     I 

4  - 
II  21  - 
14  20  53 

16     -     - 

20  2  34 

21  10  - 
25  20  - 
28     4     I 


29 

Dec.   I 

2 

3 

4 


5  13 

7  39 

4  57 

16     - 

18  59 


11  19     - 

12  4  48 
17  12  17 
22      O      - 

24  I       - 

25  21    12 

26  6  - 
28     5     5 

30  19     - 

31  8     - 

31  14  - 
31  16  41 


:v  -  I 

in  a 

Stationary, 
in  Perihelion. 
Greatest  Hel.  Lat, 


N. 


S  +  4     7 

Greatest  elong.  W.  18     3 


6  va 

S 
? 

9 
S 

6  ve 

dha 

^       Greatest  Hel. 
6  9  i 

d  VC 

tp      Stationary. 

<PI?0 

6li  i 

69V 


31 


Ij  —  I  28 
Lat.  N. 

?  +  o  45 
tp  —  5  20 


+ 


-'(JS3i S  + 

20  \6  i  a ^  — 


I    5 

O   II 

0  20 

1  39 


6V(L :y  —  058, 

6  9  <L S—  033 

6  9  a 9  —  oaS' 

0      Partial  ec.  invis.  at  Wash.  | 
6  V  9 ?—  010 


iV 

sc 
so 

c 

?0 
V<L 

?C 
9€ 
5C 
9 

$C 

tpc 
o 


J  —  o  33  I 

S  +  4  14  ' 


intS 
Superior. 
b  —  I   13 

Total  eclipse  vis.  at  Wash, 

V  —  5  23 

in  Aphelion. 
Superior. 


in  tS 


%  —  o  23 

$  00 
9  +  22 
5  +  o  49 


$  +  4   15 


Greatest  Hel.  Lat.  S. 
t?  —  I     2 

V  -  5  16 

enters  Vf ,  Winter  com. 
Greatest  elong.  E.  19  54 


V(L 

s$ 

$(L 

S       in  a 

$       Stationary. 

$      in  « 

9<L 


y.  + 

5  - 

S  + 


16  I 
36' 
38 


9  +  3  36 
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POSITIONS  OF  OBSERVATORIES. 

1 

(North  Latitudes  and  West  Longitudes  are  Considered  Positive,) 

Reduction 
to 

Longitude. 

Place.    * 

Latitude. 

Geocentric 

Log  p. 

1 

Latitude. 

From  Washington 

From  Greenwich. 

0            •                r» 

. 

h     m       8 

h     m       s 

Abastuman  . 

+  414224 

-  II  35  5 

9999351 

-    75941 

-  2  51  25       1 

Ibo 

+  602656.8 

-  10     2.1 

9.998  887 

-    637  22.20 

-  I  29    6.42 

Adelaide 

-345538.5 

+  10  56.8 

9-999  520 

+  9  37  23.92 

-  9  14  20.30 

Albany  {New  Obs,) 

+  423912.7 

~  II  38.0 

9.999  326 

-  0  13    9.0 

+  4  55    6.8    1 

AlbsLuy  (0/d  Obs.) 

+  423949.5 

-  II  38.0 

9.999  326 

-  01315.79 

+  4  54  59-99 

Alfred  {N  V.) 

+  42     15     19.8 

-  II  370 

9.999  337 

+  02  51.37 

+  511    715 

Algiers  {New  Obs.) 

+  36  47  50 

-  II   11.3 

9-999  474 

-  5  20  24.33 

-  0  12    8.55 

Algiers  {0/dObs.) 

+  36  44    0 

-  II  10.8 

9.999  476 

-  5  20  32.6 

-  0  12  16.8 

Allegheny    . 

+  402741.6 

-  II  ?i-3 

9.999  383 

+  0  II  47.15 

+  5  20    2.93 

Altona 

+  5332453 

-  II  10.2 

9.999  049 

-  548    2.02 

-  0  39  46.24 

Amherst  {New  Obs.)   . 

+  42  21  56.5 

-  II  37-3 

9-999  334 

-  0  18    9.85 

+  4  50    5-93 

Amherst  {0/d  Obs.) 

-h42  22  17. 1 

-  II  37-3 

9-999  334 

-  0  18  II. II 

+  4  50    4.67 

Annapolis    . 

+  385853.5 

-  II  24.5 

9.999  420 

-  0    2  19.29 

+  55  5649 

Ann  Arbor  . 

+  42  1648.0 

-  II  37  0 

9  999  336 

+  0  26  39.41 

+  5345519 

Arequipa  {Harvard)    . 

-16  22  28.0 

+    6  17.8 

9.999  884 

-  022    4.05 

+  44611.73 

Armagh 

+  5421  12.7 

-  II     4.2 

9.999  029 

-  44140.4 

+  0  26  35.4 

Athens 

+  375820.7 

-  II  18.9 

9.999445 

-  643    8.70 

-  I  34  52.92 

Bamberg 

+  49  53    6.0 

-  II  30.7 

9.999  141 

-  5  51  49.43 

-  0 43  3365 

Beloit 

+  4230    8.4 

-  II  37-6 

9-999  331 

+  04751.5 

+  5  56   7-3 

Bergen 

+  602354 

-  10    2.7 

9.998  888 

-  5  29  28.53 

-  0  21  12.75 

Berkeley      . 

+  375223.6 

-  II  18.3 

9.999448 

+  3    046.94 

+  89   2.72 

Berlin 

+  52  30  16.7 

-  II  17. I 

9-999075 

-  6    I  50.63 

-  0 53  3485 

Berlin  {Urania)   . 

+  523130.7 

-  II  17.0 

9.999075 

-  6    I  43.23 

-  0  53  27.45 

Berne 

+  4657    8.7 

-  II  390 

9.999216 

-  538    1-51 

-  0  29  45.73 

Besan^on 

+  471459.0 

-  II  38.5 

9.999208 

-  53212.95 

-  02357.17 

Bethlehem  . 

+  403623.1 

-  II  31.9 

9.999  379 

-  0    6  43.93 

+  5    I  31-85 

Birr  Castle  . 

+  53    547.0 

-  II  13.3 

9.999060 

-  4  36  34-9 

+  031  40.9 

Bogota 

+   43615.4 

-    I  51-5 

9.999991 

-  0  II  21.58 

+  4  56  54.20 

Bologna 

+  442954 

-  II  40.3 

9.999  279 

-  5  53  40.7 

-  0 45  249 

Bombay 

+  185345 

-    7    8.1 

9.999  847 

-  95931  52 

-  451  15-74 

Bonn 

+  504345.0 

-  II  26.9 

9.999  120 

-  5  36  39-00 

-  028  23.22 

Bordeaux 

+  4450    7-2 

-  II  40.4 

9-999271 

-  5    6  10.24 

+  02    5.54 

Boston  {University) 

+  42  21  32.5 

-  II  37.2 

9.999  334 

-  0  24    0.8 

+  44415.0 

Bothkamp   . 

+  5412    9.6 

-  II     5.3 

9.999  033 

-  5  48  47.0 

-  040  31.2 

Breslau 

+  51    655.8 

-  II  25.0 

9.999  no 

-  6  16  24.57 

-  I    8    8.79 

Brisbane 

-2728    0.0 

+    9  32.2 

9.999  689 

+  8  39  37-82 

-10  12    6.40 

Brussels  {Uccle)  . 

+  504753 

-  II  26.6 

9.999  118 

-  5  25  42.7 

-  0  17  26.9 

!  Brussels  ((9/^/  Obs.)      . 

+  5051  10.7 

-  II  26.3 

9.999  117 

-  52544.51 

-  0  17  28.73 

Budapest 

+  472934.7 

-  11  38.0 

9.999  202 

-  62431. 1 

-  I  16  15.3 

Cairo 

+  30    438.2 

-  10    6.5 

9  999  632 

-  71324.69 

-  2    5    8.91 

'  Cambridge  {England)  . 

+  52  12  51.6 

-  II  18.9 

9.999  082 

-  5    8  38.53 

-  0    022.75 

I  Cambridge  (Mass,) 

+  42  22  47.6 

-  II  37  3 

9  999  334 

-  0  23  44.73 

+  4443105 

Cape  of  Good  Hope    . 

-3356    36 

+  10  48.0 

9  999  543 

-  6  22  10.54 

-  I  1354-76 

Catania 

+  3730133 

-  11  16.0 

9  999  457 

'-6    836 

-  1    020 

Chapultepec 

+  19  25  17  5 

-     7  18.2 

9-999  838 

+  I  28  22.52 

+  6  36  38.30 

Charkow 

+  50    0    9.6 

—  II  30.2 

9.999  138 

-  73311.55 

-  2  24  55.77 
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. 

POSITIONS  OF  OBSERVATORIES. 

{North  Latitudes  and  West  Longitudes  are  Considered  Positive.) 

Reduction 

Longitude.                           '  | 

Place. 

Latitude. 

to 
Geocentric 

Log  p. 

Latitude. 

From  Washington. 

From  Greenwich. 

O             f              »• 

„ 

h     m       s 

h     m       s 

Charlottesville     . 

+  38     2      1.2 

-  II  19-3 

9-999  444 

+  05  49.44 

+  5  14   5.22  • 

Chicdigo  {Old  Obs,)      . 

+  41  50    I.O 

-  II  35  9 

9.999  348 

+  042  11.06 

+  5  50  26.84 ' 

Christiania  . 

+  595444.0 

-  10     8.7 

9.998899 

-  5  51  9  30 

-  0 42  5352  , 

Cincinnati  {New  Obs.) . 

+  39    819.5 

-  II  25.4 

9.999416 

+  02925.62 

+  5374140 

Cincinnati  {Old  Obs,)  . 

+  39    626.5 

-  II  25.2 

9.999  417 

+  0  29  43.22 

+  5  37  59  00 , 

Clinton 

+  43    317.0 

-  11  38.7 

9.999  316 

-  0    6  38.33 

+  5    I  37-45  , 

Coimbra 

+  40  1224.5 

-  II  30.3 

9.999  389 

-  4  34  327 

+  03343.1    - 

Columbia  {Missouri)    . 

+  385651.7 

-  II  24.4 

9.999421 

+  I    I    2.55 

+  69  18.33  , 

Copenhagen 

+  5541  12.9 

-  10  53.1 

9.998  997 

-  5  58  34.48 

-  0  50  18.70 

Cordoba 

-31  25  15.2 

+   10  22.2 

9.999602 

-  051  27.56 

+  4  1648.23 

Cracow 

+  50    3520 

-  II   29.9 

9.999  137 

-  628    6.06 

-  I  19  50.28 

Crowborough 

+  51    314 

-  XI  25.4 

9.999  112 

-  5    854 

-  0    038 

Dantzig        .                  , 

+  54  21  18.0 

-    II      4.1 

9.999  029 

-  6  22  55.4 

-  I  14  39-6    i 

Denver 

+  39  40  36.4 

-   II   27.9 

9.999  402 

+  I  51  31  85 

+  6  59  47.63  t 

Dorpat 

+  582247.1 

-   10  26.4 

9.998  934 

-  6 55    907 

-  I  46  53.29  1 

Dresden 

+  51    2  16.8 

-   II   25.4 

9.999  112 

-  6    3  10.63 

-  0  54  54.85 

Dublin 

+  5323  13.1 

-  II  II. 3 

9.999  053 

-  4  42  54.7 

+  025  21. 1    1 

Dun  Echt    . 

+  57    936 

-  10  39.2 

9.998  962 

-  458358 

+  09  40.0    1 

Durham 

+  5446    6.2 

-  II     0.9 

9.999019 

-  5    I  56.03 

+  06  19.75 

Dusseldorf  . 

+  51  12  25.0 

-  II  24.6 

9.999  108 

-  5  35  20.8 

-  0  27    5.0    j 

Edinburgh  ( Calton  Hill) 

+  555723.2 

-  10  50.7 

9.998991 

-  45532.7 

+  0  12  43.1    1 

Edinburgh  {Royal  Obs.) 

+  555528.0 

r-  10  50.9 

9.998  991 

-  45531.6 

+  012  44.2 

Evanston  {Dearborn)  . 

+  42    3  33-4 

-  II  36.5 

9.999  342 

+  0  42  26.5 

+   55042.3     i 

Flagstaff  {Lowell)        .    j 

+  35  1230.4 

-  10  59.2 

9999513 

+  218  28.79 

+  7  26  44.57 

Florence  {Reale  Museo) 

+  4346    4.1 

-  II  39.7 

9.999  298 

-  553173 

-  045    1-5 

1 

Florence  {Arcetri) 

+  434514.6 

-  II  39-7 

9.999  298 

-  55317.12 

-  045    1.34' 

Geneva 

+  46  1 1  58.8 

-  II  39.9 

9.999  236 

-  5  32  52.49 

-  0  24  36.71 : 

Genoa 

+  4425    9.3 

-  II  40.2 

9.999281 

-  54357." 

-  03541.33 

Georgetown 

+  385426.7 

-  II  24.2 

9.999  422 

+  00    2.48 

+  58 18.26 

Glasgow  {Missouri) 

+  391345.6 

-  II  25.8 

9.999414 

+  I    3    2.30 

^  +611 18.08 1 

Glasgow  {Scotland) 

+  555242.8 

-  10  51.5 

9.998  993 

-  451    523 

+  0 17 10.55, 

Gohlis 

+  51  21  35.0 

-  II  23.7 

9.999  104 

-  5  57  45.43 

-  0  49  29.65 

Goxh^{Old  Obs.) 

+  5056    5-2 

-  II  26.0 

9.999  114 

-  5  51  10.88 

-  042  55.10, 

Gotha 

+  5056379 

-  II  25.9 

9.999  114 

-  5  51    6.27 

-  0  42  50.49 

Gottingen    . 

+  51  31  47.9 

-   II   22.8 

9.999  100 

-  5  48    2.07 

-  0  39  46.29 1 

Graz 

+  47    4  37-2 

-    II   38.8 

9.999213 

-  6  10    4 

-  I   I  48     I 

Greenwich  . 

+  51  2838.1 

-   II   23.1 

9-999  loi 

-  5    8  15.78 

0  0  0.00 

1 

Grignon 

+  473342 

-  II  37-8 

9.999  201 

-  5  25  54 

-  0 17  38 

Hamburg     . 

+  53  33    70 

-    II    lO.I 

9.999  049 

•  -  5  48    9.6 

-  039538 1 

Hanover 

+  4342153 

-  II  39-6 

9.999  300 

-  0  19    7.87 

+  449  7911 

1 

Harrow 

+  51  34471 

-  II  22.6 

9.999  098 

-  5    655.92 

+  01 19.861 

Hastings-on-Hudson  . 

+  405925 

-  II  33  2 

9.999  369 

-  0  1246.33 

+  4  55  2945  i 

Haverford    . 

'+40    040.1 

-  II  29.4 

9  999  394 

-  0    7    3.08 

+  5  1 12.701 

Heidelberg  . 

+  492435 

-  II  32.5 

9  999  153 

-  5  43    4-3 

-  03448.5  ' 

Helsingfors. 

+  60    942.6 

-  10     5.6 

9.998  893 

-  6  48    4.93 

-  1 3949.15 
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POSITIONS  OF  OBSERVATORIES. 

1                         (North  Latitudes  and  West  Longitudes  are  Considered  Positive 

•) 

1                            Place. 

Latitude. 

Reduction 
to 

Log/». 

Longitude. 

Geocentric 

Latitude. 

From  Washington. 

From  Greenwich. 

1  Hereny 

+  471547.4 

-  II  38.4 

9.999208 

h    m       8 

-  6  14  40.5 

h    m       s 

-  I    6  24.7 

1  Hongkong  . 

+  22  18  13.4 

-    8  10.7 

9.999  789 

+11  15    2.36 

-  73641,86 

Hudson 

+  41  1442.6 

-  II  341 

9.999  363 

+  017  25.5 

+  52541.3 

'  Jamaica 

+  182451 

-    658.7 

9.999854 

+  03  13.70 

+  511  29.48 

Jena  [University) 

+5055349 

-  II  26.0 

9.999  115 

-  5  54  36.05 

-  0  46  20.27 

1  Kalocsa 

+46  31 41.7 

-  II  39.6 

9.999  227 

-  624  10.12 

-  I  15  54-34 

Karlsruhe 

-f  49    0  29.6 

-  II  33.9 

9.999  163 

-  5  41  522 

-  0  33  36.4 

!  Kasan  .... 

+554724.3 

-  10  52.2 

9.998  995 

-  8  24  44.82 

-  3  16  29.04 

1  Kew     .         .         . 

+  51  28    6 

-  II  23.2 

9.999  loi 

-  5    7    0.7 

+  01  15. 1 

1  Kiel      .... 

+  542028.5 

-  II     4.2 

9.999  030 

-  5485142 

-  0  40  35.64 

Kiew    .... 

+  5027  10.5 

-  II  28.2 

9.999  127 

-  7  10  16.42 

-  2    2    0.64 

Kis  Kartal  . 

+  4741  54.8 

-  II  37.5 

9.999  197 

-  62627.5 

-  I  18  II. 7 

Konigsberg . 

+  54  42  50.4 

-  II     1.3 

9.999  C»2i 

-  6  30  14.82 

-  I  21  59.04 

Kremsmiinster 

+  48    323.1 

-  II  36.7 

9.999  188 

-  6    4  47-37 

-  05631-59 

La  Plata 

-345430.3 

+  10  56.7 

9.999  520 

-  I  16  38.8 

+  351  37.0 

Leiden 

+  52    9  20.0 

-  II  19.3 

9.999084 

-  5  26  1 1 .95 

-  01756.17 

Leipzig 

+  5120    5.9 

-  II  23.9 

9.999  104 

-  5  57  4976 

-  0  49  33.98 

Liege  (Cointe,  Ougrie) . 

+  5037    7 

-  II  27.5 

9.999  123 

-  530310 

-  0  22  15.2 

Lisbon  {Marine  Ods.) . 

+  3842  17.6 

-  II  23.3 

9.999  427 

-  431  42.20 

+  0  36  33.58 

Lisbon  {Royai  Ods.) 

+  384231.3 

-  II  23.1 

9.999  427 

-  4313110 

+  03644.68 

Liverpool     . 

+  5324   4.8 

-  II  II. 2 

9.999  053 

-  4  55  58.45 

+  0  12  17.33 

Liibec 

+  5351311 

-  II     7.9 

9.999042 

-  551    1-5 

-  04245.7 

Lund 

+  554151-6 

-  10  53.0 

9.998  997 

-  6    I    0.79 

-  0  52  45.01 

Lussinpiccolo  (Manora) 

+  4432  II.O 

-  II  403 

9.999  278 

-  6    6    8.19 

-  05752.41 

1  Lyons 

+  4541  41.0 

-  II  40.3 

9.999  248 

-  5  27  24.33 

-  0  19    8.55 

1  Madison 

+  43    436.8 

-  II  38.7 

9.999316 

+  04922.15 

+  5  57  37-93 

1  Madras 

+  13    4    8.0 

-    5    7-6 

9.999  925 

-10  29  14.90 

-  5  2059.12 

;  Madrid 

+  402429.7 

-  II  31.1 

9-999  384 

-  4  53  30.66 

+  0  1445.12 

1  Manila 

+  143525 

-    5  40-5 

9.999907 

+104754 

-  8    350 

1  Mannheim   . 

+  49  29  II.O 

-  II  32.2 

9.999  151 

-  5  42    6.23 

-  0  33  50.45 

1  Marburg 

+  50  48  46.9 

-  II  26.5 

9.999  118 

-  5  43  20.7 

-  0  35    4.9 

Markree 

+  54  10  31.8 

-  II     5.5 

9.999  034 

-  4 34  274 

+  0  33  48.4 

1  Marseilles    . 

+  43  18  17.5 

-  II  39.1 

9.999  310 

-  5  29  50.37 

-  0  21  34.59 

'  Mauritius 

-20    539 

+    7  30.8 

9.999828 

-  85828.4 

-  35012.6 

1  Melbourne  . 

-374953.4 

+  II  18. I 

9.999  449 

+  911  50.2 

-  9  39  540 

Meudon 

+  4848  18 

-  II  34-6 

9.999  169 

-  51711.4 

-  0    855.6 

1  Mexico 

+  1926    1.3 

-    7  18.4 

9.999838 

+  I  28  10.95 

+  6  36  26.73 

1  Middletown  {Conn.) 

+  41  33  16.0 

-  II  35  I 

9.999  355 

-  0  17  38.60 

+  45037.18 

j  Milan 

+  4527593 

-  II  40.4 

9.999  254 

-  5  45    1.70 

-  0  36  45.92 

Modena 

+  443852.8 

-  II  40.4 

9.999  275 

-  5  51  58.7 

-  04342-9 

Moncalieri  . 

+  445951 

-  II  40.4 

9.999  266 

-  5  39    5 

-  0  30  49 

Montreal 

+  453017.0 

-  II  40.4 

9-999  253 

-  01357.15 

+  45418.63 

!  Montsouris  . 

+  4849  18.0 

-  II  34-5 

9.999  168 

-  5  17  36.46 

-  0    9  20.68 

1  Moscow 

+  554519-8 

-  10  52.5 

9.998  995 

-  7  38  32.87 

-  2  30  17.09 

'  Mount  Hamilton  {Lick) 

+  37  20  25.6 

-  II  14-9 

9  999  461 

+  2  58  19.11 

+  86  34.89 

:  Munich 

+  48    845.5 

-  II  36.5 

9.999  186 

-  55441.85 

-  0  46  26.07 
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POSITIONS  OF  OBSERVATORIES. 

(North  Latitudes  and  West 

Longitudes  are  Considered  Positive, ) 

Reduction 

Longitude. 

, 

Place. 

Latitude. 

to 
Geocentric 

LoR^. 



Latitude. 

From  Washington. 

From  Greenwich.    1 1 

0           .             n 

t       f 

h     m       s 

h    m       •      ' 

,  Naples 

+  405146.3 

-  II  32.8 

9-999  372 

-  6    517.51 

- 

057     1.73 

I  Nashville 

+  36        854.4 

-  II     6.6 

9999490 

+  0  38  56.4 

+ 

5  47  12.2 

1  Natal 

-  29    50   46.6 

+  10    3  7 

9.999  637 

-  7  12  16.96 

- 

2    4    1. 18 

1  Neuchatel    . 

+  47    0    1.2 

-  II  38.9 

9.999215 

-  536    5.71 

- 

0  27  49.93 

New  ^^v^xi{OldObs.) 

+  41  18  36.5 

-  II  34-3 

9.999  361 

-  0  16  33.64 

+ 

45142.141 

New  Haven  {Yale  Univ.) 

+  41  19  22.3 

-  II  34-4 

9.999361 

-  0  16  35.20 

+ 

45140-58 

New  York  {Columb.  Coll.) 

+  404523.1 

-  II  32.4 

9.999  375 

-  0  12  22.14 

+ 

4  55  53  64  , 

New  York  (Rutherfurd) 

+  404348.5 

-  11  32.3 

9-999  376 

-  0  12  19.10 

+ 

4 55  5668 ' 

Nice 

+  434316.9 

-  II  39-6 

9.999299 

-  5  37  27  96 

- 

0  29  12.18 

Nicolaeff 

+  465821.8 

-  II  38.9 

9.999  «i6 

-  7  16    9.58 

- 

2    75380 

Northfield    . 

+  442741.6 

-  II  40.3 

9.999  280 

+  14  20.03 

+ 

6  12  35.81 ' 

Oakland  {Cal.)     . 

+  3748    5 

-II  17.9 

9.999  449 

+  3    050.77 

+ 

8    9    6.55! 

1  Odessa 

+  4628  36.7 

-  II  39.6 

9.999  228 

-  7  II  17.88 

- 

2    3    2.10 

'  Ogden 

+  41  13    8.6 

-  II  340 

9.999  363 

+  21943.85 

+ 

7  27  5963 

1  O-Gyalla      . 

+  475227.3 

-  II  371 

9.999  192 

-  6  21    1.32 

~ 

I  12  45.54 

1  Olmiitz 

+  49  35  43 

-  II  318 

9.999  149 

-  61724 

- 

I    9    8 

1  Oxford  (Mississippi)    . 

+  34  22  12.6 

-  10  52.0 

9.999  533 

+  04951.3 

+ 

558    7-1 

1  Oxford  {Radcliffe) 

+  51  45  35-4 

-  II  21.6 

9.999094 

-  5    3132 

+ 

0    5    2.6 

Oxford  (University) 

+  514534.2 

—  II  21.6 

9.999094 

-  5    3  15-4 

+ 

0    5    0.4 

Padua 

+  4524    5 

-  II  40.4 

9.999  256 

-5  55  44-97 

- 

0  47  29. 19  j 

Palermo 

+  38    644.0 

-  II  19.7 

9.999  442 

-  6    I  41.68 

- 

05325.90 

Paramatta    . 

-  33  48  49-8 

+  10  46.9 

9.999  546 

+  8  47  440 

- 

to    4    0.2 

Paris 

+  48  50  1 1.2 

-  II  34-5 

9.999  168 

-  5  17  36.75 

- 

0    9  20.97 

Philadelphia 

+  39  57    7.5 

-  II  29.2 

9999396 

-  0    7  37.27 

+ 

5    038.51. 

Philadelphia  (Flower) 

+  3958    2.1 

-  II  29.2 

9.999  395 

-  0    7    9.2 

+ 

5    I    6.6 

Plonsk 

+  523740.0 

-  II  16.4 

9.999  072 

-  6  29  47.8 

- 

I  21  32.0 

Pola 

+  445148.7 

-  II  40.4 

9.999  270 

-  6    3  38.67 

- 

0  55  22.89 

Portsmouth 

+  5048    3 

-  11  26.6 

9.999  118 

-  5    3510 

+ 

0    4  24.8    ' 

Potsdam 

+  52  22  56.0 

-  n  17.9 

9.999  078 

-  6    031.7 

_ 

05215.9    1 

Poughkeepsie 

+  41  41  18 

-  II  35.5 

9.999  351 

-  0  12  42.13 

+ 

4  55  33  65  ^ 

Prague  {University) 

+  50    515.8 

-  II  29.8 

9.999  136 

-  6    556.1 

- 

057403 

Princeton 

+  402057.8 

-  II  30.8 

9.'999  385 

-  0    938.17 

+ 

4  58  37-61 ' 

Princeton  {Halsted) 

+  402055.8 

-  II  30.9 

9.999  386 

-  0    9  36.34 

+ 

4  58  39  44 

Providence  (Seagrave) 

+  414946.4 

-  II  35.9 

9.999  348 

-  022  38.14 

+ 

4  45  37-64 

Providence  (Ladd) 

+  41  50  21 

-  II  35-9 

9.999  348 

-  0  22  39.83 

+ 

4  45  35  95 

Pulkowa 

+  594618.7 

-  10  10.4 

9.998  902 

-  7    9  3442 

- 

2    I  18.64 

Quebec 

+  464759.2 

-  11  39-2 

9.999  220 

-  0  23  23.14 

+ 

4  44  52.64 

Quito 

-   0 14    0 

+    0    5-7 

0.000000 

+  05  50.88 

+ 

5  14    6.66 

Riga 

+  5657    9-3 

-  10  413 

9.998  967 

-  64443.95 

- 

I  3628.17 

,  Rio  de  Janeiro 

-22  5423.6 

+    8  21. 1 

9.999  779 

-  21534.4 

+ 

25241.4 

Rochester    . 

+  43    916.8 

-  II  38.8 

9  999  314 

+  02    6.00 

+ 

5  1021.78 

Rome  (Coll.  Rom.) 

+  4153536 

-  II  36.1 

9.999  346 

-  55811.33 

- 

0  49  55  55 

Rome  {Capitol)    . 

+  41  53  33  5 

-  II  36.0 

9  999  346 

-  558  12.15 

- 

0  49  56-37 

1  Rome  (Vatican)  . 

+  4154    4.8 

-  II  36.1 

9  999  346 

-  558    525 

- 

0  49  49-47 

'  Rousdon 

+  504238 

-  II  27.0 

9.999  120 

-  456  16.84 

+ 

0  n  58.94 

1  Rugby 

1 

+  52  22    7 

-  II  18.0 

9.999  079 

-  5    3138 

+ 

0    5    2.0 

[Eph  lol 


OBSERVATORIES,  1910. 


521 


POSITIONS  OF  OBSERVATORIES. 

{North  Latitudes  and  West  Longitudes  are  Considered  Positive,^ 

Reduction 

Longitude.                               | 

Place. 

Latitude. 

to 
Geocentric 

Log/>. 

Latitude. 

From  Washington. 

From  Greenwich. 

O            •               " 

, 

h     m        s 

h     m        s 

San  Fernando 

+  362742.0 

-  II     8.9 

9.999  483 

-  4  43  26.6 

+   0  24  49.2 

San  Francisco 

+  374727.9 

-  II   17.8 

9.999  450 

+  31  27.08 

+  8    942.86 

Santiago  de  Chile 

-33  26  42.0 

+  10  43.4 

9.999  555 

-  0  25  29.56 

+   4  42  46.22 

South  Hadley 

+  42  15  18.2 

-  II  37.0 

9-999  337 

-  01755.49 

+   4  50  20.29 

Speier 

+491855.2 

-  II  32.9 

9.999  156 

-  542    1.34 

-  0  33  45.56 

St.  Louis 

+  3838  3.0 

-  II  22.7 

9.999  429 

+  0  52  33.48 

+  6    049.26 

St.  Petersburg  {Academy) 

+  595629.7 

-  10     8.4 

9.998  898 

-  7    9  29.24 

-  2    I  13.46 

St.  Petersburg  \Univ) 

+595632.0 

-  10     8.4 

9.998  898 

-  7    927.2 

-  2    I  II. 4 

Stockholm  . 

+  592033.0 

-  10  15.5 

9.998912 

-  6  20  29.77 

-  I  12  13.99 

Stonyhurst  . 

+  535040 

-  II     8.0 

9.999  042 

-  45823.10 

+  09  52.68 

Strassburg  {New  Obs.) 

+4835  0.3 

-  "  35-3 

9.999  174 

-  5  39  20.47 

-  031    4.69 

Strassburg  {Old  Obs.) . 

+483453-8 

-  II  35-3 

9.999  174 

-  5  39  18.27 

-  0  31    2.49 

Sydney 

-33  51  41. 1 

+  10  47.3 

9.999  545 

+  84654.68 

-lo    449.54 

Syracuse 

+  43    213.1 

-  II  38.6 

9.999317 

-  0    3  42.42 

+  54  33  36 

Tacubaya 

+  19  24  17.5 

-    7  17-8 

9-999  839 

+  I  28  30.75 

+  6  36  46.53 

Taschkent   . 

+  41  19  31.3 

-  II  34-4 

9.999  361 

-  9  45  26.58 

-  4  37  10.80 

Tokio 

+  353917.5 

-  II     2.8 

9.999  502 

+  9  32  46.20 

-  9  18  58.02 

Toronto 

+  43  39  35  9 

-  II  39.6 

9.999  301 

+  09  18.87 

+  51734.65 

Toulouse 

+  433645 

-  II  39.5 

9.999  302 

-  5  14    5.66 

-  0    549.88 

Trieste 

+  453845.4 

-  II  40.3 

9  999  250 

-  6    3  18.73 

-  0  55    2.95 

Troy  {N.  Y.) 

+  424352.9 

-  II  381 

9.999  325 

-  01333.49 

+  45442.29 

Tulse  Hill   . 

+  51  2647.0 

-  II  23.3 

9.999  102 

-  5    748.1 

+  00  27.7 

Turin 

+  45    4    8.0 

-  II  40.4 

9.999  265 

-  5  39    2.96 

-  0  30  47.18 

Tuscaloosa  {Ala.  Univ.) 

+  33  12  36.8 

-  10  41. 1 

9.999  561 

+  0  41  55.96 

+  55011.74 

Twickenham 

+  5127    4.2 

-  II  23.3 

9.999  102 

-  5    7    2.7 

+  01  13. 1 

Upsala  {New  Obs,) 

+  595129.4 

-  10    9-3 

9.998900 

-  61845.93 

-  I  10  30.15 

Utrecht 

+  52    5    9.6 

-  II  19.7 

9.999  086 

-  5  28  46.8 

-  0  2031.0 

Venice 

+  4526  10.5 

-  II  40.4 

9-999  255 

-  5  57  3790 

-  0  4922.12 

Vienna  {Josephstadt)   . 

+  48  1253.8 

-  II  36.2 

9.999  183 

-  6  13  41. 1 

-  I    525.3 

Vienna  {New  Obs.) 

+  481355.4 

-  II  36.2 

9.999  183 

-  61337.17 

-  I    521.39 

Yiennai  {Old  Obs.) 

+  481235.5 

-  II  36.3 

9.999  184 

-  61347.42 

-  I    53164 

Vienna  {Ottakring) 

+  48  12  46.7 

-  II  36.2 

9.999  183 

-  6  13  26.89 

-  I    5  II. II 

Warsaw 

+  5213    4-7 

—  II  18.9 

9.999082 

-  6  32  23.06 

-  I  24    7.28 

Washington 

+  385514.0 

-  II  24.2 

9.999  422 

0    0    0.00 

+  58  15.78 

Washington  {Old  Obs.) 

+  385338.8 

-  II  24.1 

9.999  422 

-  0    0    3.63 

+  58  12.15 

Washington  {Smit/isoniau) 

+  385317.3 

-  II  24.1 

9.999  422 

-  0    0    9.6 

+  5    8    6.2 

Washington  ( Cat/i.  Univ') 

+  385614.8 

-  II  24.2 

9999422 

-  0    0  15.78 

+  58    0.00 

Wellington  . 

-41  18    0.6 

-»■  II  34.3 

9.999  361 

+  71237.70 

-II  39    6  52 

West  Point  {Old  Obs) 

+  41  2331 

-  II  34.6 

9.999  359 

-  0  12  26.34 

+  4  55  49-44 

West  Point  {New  Obs.) 

+  41  23  22.1 

-  II  34-6  1   9  999  359 

-  0  12  25.23 

+  4  55  50.55 

Wilhelmshaven    . 

+  5331  52.2 

—  II  10.3 

9.999  050 

-  5  40  50.89 

-  0  32  35.11 

Williamstown  {Mass), 

+  42  42  30 

-  II  38.0 

9  999  325 

-  0  15  26 

+  4  52  50 

Williams  town  (  Victoria^ 

-3752    7.2 

+  II  18.3 

9.999  448 

+  912    6.1 

-  93938.1 

Wilna 

+  544059.1 

-  II     1.6 

9.999021 

-  6  49  24.60 

-  I  41    8.82 

Windsor 

-  33  36  30.8 

+  10  44.9 

9999551 

+  8  48  23.7 

-10    3  20.5 

Williams  Bay  (  Yerkes) 

+  42  34  12.6 

-  II  37.7 

9.999  329 

+  0  45  57.46 

+  55413.24 

Zurich 

+  47  22  40.0 

-.11  38.2'   9999205 

-  5  42  28.08 

-  034  12.30 
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FORMULAE  FOR  THE  REDUCTION  OF  THE  POSITIONS  OF  THE  FIXED  STARS,  USING 
THE  NOTATION  OF  BESSEL.  AND  THE  CONSTANTS  OF  THE  PARIS  CONFERENCE 
OF  MAY.  1896. 

NOTATION. 

r.  the  time  reckoned  in  units  of  one  year,  from  the  beginning  of  the  Besselian  fictitious  year  (1910. 
January  0^.521,  Washington  mean  time), 
Oo.  ^o.   the  star's  mean  right  ascension  and  declination  at  the  beginning  of  the  fictitious  year, 
a,     d,  the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
/£,  /i',  the  annual  proper  motion  in  right  ascension  and  declination, 

0,  the  Sun's  true  longitude,  I  <.j,   the  obliquity  of  the  ecliptic, 

L,   the  Sun's  mean  longitude,  I  V\  the  longitude  of  the  Mpon's  perigee, 

Q,   the  longitude  of  the  Moon's  ascending  node,    |  ([ ,  the  Moon's  mean  longitude. 

BESSELIAN  STAR-NUMBERS. 

A=:T —  0.342  18  sin  Q  +  0.000  24  sin  (([+ r') 

+  0.004  ^5  sin  2  Q  -|-  o.ooi  33  sin  ( ([  —  V) 

—  0.024  95  sin  2  L  ^  — 0.000  68  sin  (2  ([  —  ^) 
+  0.002  18  sin  (L  + 75*^.3)  — 0.000  52  sin  (3  ^  —  V) 

—  0.000  97  sin  (3  L  +  78°. 7)  +  0.000  30  sin  ( d  —  2L-|-r') 
+  0.000  24  sin  (2  L  —  Q)  +  0.000  12  sin  2  (d  — L) 

—  0.004  05  sin  2  ([ 

Bss —  9.210  cos  Q  +  <^-oo7  cos  (2  L — ^) 

+     0.090  cos  2  Q  —  0.088  cos  2  (( 

—  0.546  cos  2  L  — 0.018  COS  (2  d  —  Q) 

—  0.021  COS  (3  L  + 78°. 7)  — o.oii  COS  (3([  — r') 
+  0.009  COS  (L  —  78°.7)            -|- 0.005  COS  (([  + r') 

C=:  —  20.4700  COS  W  COS  0 

Z?  =  —  20.4700  sin  0 

.£  =  —  0.0421  sin  Q  4-  o".ooo5  sin  2  ^  —  o".oo3i  sin  2  L 
Bbssbl's  Star-Constants. 
as=z  3*. 072  52  +  I*- 336  40  sin  a^  tan  rfo  =  precession  in  right  ascension 
^  =  T^  cos  ao  tan  6^ 
c=^  cos  Co  sec  (Jo 
^=  tV  sio  Oo  sec  do 

a'  ^  20^.0460  cos  Co  =  precession  in  declination 

^'  =  —  sin  Oo 

c'  =  tan  w  cos  do  —  sin  a^  sin  do 

(f  r=  cos  Oo  sin  do 

Reduction  to  Apparent  Position. 
a=:ao  +  Tfi  ^Aa+Bd+Cc+D(jl-\-^E  (in  time) 

d=do  +  r;*'  +  ^a'  +  ^^'+  Cc'+Dif  (in  arc) 

INDEPENDENT  STAR-NUMBERS, 
f^f  +/'  =  +  46".o878  ^  +  ig:  (in  arc)  =  3*.o72  52  ^  -f-  ^-  ^  (in  time) 

/"  =  —    o*.oi24  sin  2 ([  4-  o*.oo4i  sin  ( ([  —  F')  +  0^.0007  sin  ( ([  +  F') 
—    o*.oo2i  sin  (2 ((  —  Q)  —  o*.ooi6  sin  (3  ^  —  F') 
4-    o».ooo9  sin  ( ([  —  2  L  +F')  -|-  o*.ooo4  sin  2  ( ([  —  L) 
^  sin  G^  =  ^  h  sin  H^=  C 

^cos(;=2o".046o^  hco^H=D  <=Ctanw 

Reduction  to  Apparent  Position. 
a  =  flo+/+^A'  +  TV.?'sin  {G-\-a^)  tan  do  +  iV^  sin  (/Z+^o)  sec  do    (in  time) 
d  =  do  +  r  ;<'  -f-^  cos  {G-\-ao)-{-h  cos  (^+  ^o)  sin  do  +  i  cos  do  (in  arc) 

NoTBS.  — (i)  The  independent  star-numbers  are  more  convenient,  when  only  one  or  two  apparent 
positions  of  a  star  are  required,  or  when  Bessel's  star-constants  are  not  known  with 
sufficient  accuracy.  Otherwise,  the  Besselian  star-numbers  are  more  convenient. 
(2)  In  using  the  star-constants  of  the  British  Association  Catalo^ie,  a,  d,  c,  d,  a^,  b\  c\  d*, 
with  the  star-numbers  of  this  Ephemeris,  the  quantities  to  be  formed  are  Ac,  Bd,  Ca,  Db^ 
—Ac\  —Bif,  —Ca\  —Db\ 
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FOR  GREENWICH  MEAN  NOON. 

j 

Date 

. 

Precession 

in 

Longitude 

from 

NnUtion. 

Obliauity 
Ecliptic. 

The  Sun'i 
Aberration. 

In 

In 

In 

i9io.a              Longitade 

R.A. 

Obliquity. 

(NfTvcffmd.) 

Jan. 

o 

—     O.IO 

-  15-15 

—  0.926 

-i-  3-30 

0         » 
23    27 

6.88 

—  20.82 

lO 

-f      1.28 

14.67 

0.897 

3-47 

7.04 

20.81 

20 

2.65 

14.28 

0.873 

3.69 

7.25 

20.80 

30 

4-03 

14-03 

0.858 

3-96 

7.50 

20.78 

Feb. 

9 

5-41 

13-94 

0.853 

4.23 

7.76 

20.74 

19 

+    6.78 

—  14.01 

-  0.857 

+  4-48 

23    27 

8.00 

—  20.70  • 

Mar. 

I 

8.16 

14.20 

0.868 

4.70 

8.21 

20.65 

II 

9-53 

14-50 

0.886 

4.88 

8.37 

20.60 

21 

10.91  i          14.84 

0.908 

5.00 

8.47 

20.54 

31 

12.28 

15-19 

0.929 

5-05 

8.50 

20.48 

Apr. 

10 

+  13.66 

-  15-48 

-  0.947 

+  5-02 

23    27 

8.47 

-  20.43 

20 

15.04 

15-69 

0-959 

4-94 

8.38 

20.37 

30 

16.41 

15-78 

0.964 

4.84 

8.27 

20.32 

May 

10 

17.79 

15.71 

0.961 

4-73 

8.14 

20.27 

20 

19.16 

15-50 

0.949 

4-63 

8.03 

20.22 

30 

+  20.54 

—  15.18 

—  0.929 

+  4.56 

23    27 

7.95 

—  20.19 

June 

9 

21.91 

14-78 

0.904 

4-54 

7.91 

20.16 

19 

23.29 

14.32 

0.876 

4-56 

7.93 

20.14 

29 

24,67  ;            13.84 

0.847 

4.64 

7-99 

20.13 

1       July 

9 

26.04            13-39. 

0.819 

4.78 

8.11 

20.13 

19 

+  27.42       —  13.02 

-  0.796 

+  4-96 

23    27 

8.28 

—  20.14 

29 

28.79  1           12.75 

0.779 

519 

8.50 

20.16 

j      Aug. 

8 

30.17  '          12.61 

0.770 

5-44 

8.73 

20.19 

18 

31.55  '           12.60 

0.770 

5-68 

8.96 

20.23 

28 

32.92             12.72 

0.778 

5-90 

9.17 

20.27 

Sept. 

7 

+  34-30 

—  12.94 

-  0.792 

+  6.09 

23    27 

9-35 

—  20.32 

17 

35-67 

13-24 

0.810 

6.22 

9.48 

20.37 

27 

37-05 

13-57 

0.830 

6.31 

9-54 

20.43 

Oct. 

7 

38.42  !          13.89 

0.849 

6.31 

9-53 

20.49 

17 

39.80  1          14.13 

0.864 

6.26 

9.46 

20.55 

27 

+  41.18       —  14.27 

—  0.872 

+  6.16 

23    27 

9-35 

—  20.60 

Nov. 

6 

42-55  1          14-26 

0.872 

6.04 

9.22 

20.65 

16 

43-93 

14.08 

0.862 

5-91 

9.08 

20.70 

26 

4530 

13-76 

0.842 

5.80 

8.96 

20.75 

Dec. 

6 

46.68 

13-31 

0.813 

5-73 

8.88 

20.78 

16 

+  48.05  1     -  12.77 

—  0.780 

+  5-72 

23    27 

8.85 

^  20.80 

26 

49.44  1           12.18 

0.745 

5-77 

8.89 

20.82 

36 

+  50.81        —  11.62       —  0.711 

1 

+  5-86 

23    27 

8.98 

—  20.82 

Mean  Obliquity,  1910.0         23°  27' 

3  ".58    {A^e"-uUO 

fi/>). 

Precession  for  1910        

5 

0.2586  log=i 

.70121 

Precession  in  a  Solar  Day     .     .     . 

0.1376  log  =  9 

.13862 

Precession  in  a  Sidereal  Day     .     . 

0.1372  log  =  9 

•13743 

1 
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BESSELIAN  STAR-NUMBERS,  1910. 

(CONSTANTS  OF  PARIS  CONFERENCE.) 


FOR  WASHINGTON 

MEAN  MIDNIGHT. 

1 

Solar  Day. 
(Sid.  Hour.) 

Log  A 

LogB. 

LogC 

Log/?. 

Solar  Day. 
(Sid.  Hour.) 

Log^. 

Log  5. 

LogC 

LogZ). 

Jan. 

•  O 

-9.47201 

-  0.5299 

-0.51035 

+  1.30456 

Feb.   15 

-9.19173 

-  0.6450 

-1. 19565 

+  I.05103  ' 

I 

9.46906 

0.5343 

0.55231 

1. 303 1 4 

16 

9.18264 

0.6426 

1.20058 

I.03917  1 

2 

9.46642 

0.5368 

0.59045 

1.30157 

17 

9.17075 

0.6413 

1.20532 

1.02685  ! 

3 

9.46371 

0.5375 

0.62538 

1.29986 

18 

9.15702 

0.6419 

1.20988 

I.OI4O3  ' 

h 

4 

9.46051 

0.5365 

0.65758 

1. 29801 

h   '" 

9.14286 

0.6447 

I.21425 

1.00069 

(T.0) 

5 

-9.45645 

-0.5343 

-0.68744 

+  I.29601 

(10.0)20 

-9.12975 

-  0.6494 

-I.21844 

+  0.98679  1 

6 

9.45123 

0.5315 

0.71524 

1.29386 

21 

9. 1 1889 

0.6553 

1.22246 

0.97231 ' 

7 

9.44470 

0.5289 

0.74124 

1. 291 56 

22 

9. 1 1089 

0.6615 

I.22631 

0.95720  . 

8 

9.43C88 

0.5276 

0.76565 

1. 2891 1 

23 

9.10571 

0.6672 

1.22999 

0.94141  1 

9 

9.42805 

0.5285 

0.78862 

1.28651 

24 

9.10280 

0.6719 

I.23351 

0.92489  . 

10 

-9.41877 

-0.5321 

-0.81031 

+  1.28376 

25 

-9.10127 

-0.6752 

-1.23686 

+  0.90759  . 

II 

9.40985 

0.5383 

0.83083 

1.28085 

26 

9.10019 

0.6769 

1.24005 

0.88944  '• 

12 

9.40204 

0.5464 

0.85029 

1.27778 

27 

9.09856 

0.6772 

1.24309 

0.87036  , 

13 

9.39587 

0.5551 

0.86878 

1.27456 

28 

9.09552 

0.6763 

1.24597 

0.85028 

14 

9.39146 

0.5630 

0.88639 

1.27117 

Mar.   I 

9.09036 

0.6747 

1.24870 

0.82910 , 

15 

-9.38842 

-0.5688 

-0.90317 

+  1.26761 

2 

-9.08250 

-  0.6728 

-I.25128 

+  0.80670  1 

i6 

9.38598 

0.5718 

0.91919 

1.26389 

3 

9.07166 

0.6712 

I.25371 

0.78295  1 

17 

9.38313 

0.5720 

0.93451 

1.26000 

4 

9.05801 

a  6707 

1-25599 

0.75769 ; 

i8 

9.37894 

0.5700 

0.94917 

1.25594 

5 

9.04234 

0.6718 

1.25813 

0.73074 

^ 

19 

9.37282 

0.5670 

0.96321 

1. 25170 

6 
h 

9.02600 

0.6748 

I.26013 

a 701 89 ' 

(8.0) 

20 

-9.36463 

-0.5645 

-0.97668 

+  1.24729 

(11.0)  7 

-9.01077 

-0.6794 

-1. 26198 

+0.67086 

21 

9.35480 

0.5637 

0.98960 

1.24269 

8 

8.99848 

0.6850 

1.26370 

0.63731 

22 

9.34408 

0.5654 

1.00202 

1.23790 

9 

8.99032 

0.6907 

1.26527 

0.60083 

23 

9.33343 

0.5697 

I.01395 

1.23293 

10 

8.98628 

0.6954 

1.26670 

0.560S5 

24 

9-32373 

0.5760 

1.02543 

1.22776 

II 

8.98502 

0.6982 

1.26800 

0.51672 

25 

-9.31559 

-0.5835 

-1.03648 

+  1.22238 

12 

-8.98437 

-  0.6988 

-1. 26917 

+0.46746 

26 

9.30929 

0.5911 

I.04712 

1.21681 

13 

8.98190 

0.6973 

1.27020 

0.41 179 

27 

9.30468 

0.5979 

1.05737 

1.21103 

14 

8.97554 

0.6944 

I.27109 

0.34779 

28 

9.30138 

0.6034 

1.06725 

1.20503 

15 

8.96410 

0.6909 

I.27185 

0.27261 

29 

9.29883 

0.6073 

1.07677 

1.19881 

16 

.  8.94758 

0.6880 

1.27248 

0.18 1 54 

30 

-9.29640 

-0.6095 

-1.08595 

+ 1. 19236 

17 

-8.92710 

-0.6866 

-1.27297 

+0.06606 

31 

9.29345 

0.6102 

1. 09481 

I.18568 

18 

8.90468 

0.6871 

1.27333 

9.90824  1 

Feb. 

I 

9.28941 

0.6096 

1. 10335 

1. 17875 

19 

8.88287 

0.6895 

1.27357 

9.65780 

2 

9.28389 

0.6082 

I.III59 

1.17158 

20 

8.86412 

0.6933 

1.27367 

+9.00045  ' 

}| 

3 

9.27658 

0.6069 

1. 1 1954 

I.16415 

21 
h 

8.85012 

0.6976 

1.27364 

-9.40548  1 

(•.0) 

4 

-9.26734 

-0.6063 

-1. 12722 

+ 1. 15646 

(l!».0)22 

-8.84136 

-  0.7017 

-1.27348 

-9.78431 1 

5 

9.25644 

0.6072 

1.13463 

1.14849 

23 

8.83707 

0.7049 

1.27320 

9.98334 , 

6 

9.24456 

0.6102 

1.14178 

1.14023 

24 

8.83569 

0.7069 

1.27278 

0.11914 

7 

9.23274 

0.6154 

I. I 4868 

1.13168 

25 

8.83540 

0.7075 

1.27223 

0.22229 ' 

8 

9.22215 

0.6223 

1.15533 

I. 12282 

26 

8.83441 

0.7068 

I.27155 

0.30543  1 

9 

-9.21376 

-  0.6300 

-1.16174 

+  1.11365 

27 

-8.83104 

-  0.7048 

-1.27074 

-0.37503  1 

10 

9.20811 

0.6374 

1.16793 

1.10414 

28 

8.82387 

0.7019 

1.26980 

0.43487 

II 

9.20491 

0.6434 

1.17389 

1.09428 

29 

8.81171 

0.6986 

1.26873 

0.48731 1 

12 

9.20308 

0.6471 

1. 17964 

1.08406 

30 

8.79380 

0.6955 

1.26753 

0.53395 ! 

13 

9.201 16 

0.6482 

1.18518 

1.07345 

31 

8.76997 

0.6931 

1.26620 

0.57593 . 

M 

-9.19774 

-  0.6472 

-1. 19052 

+  1.06245 

Apr.    I 

-8.74084 

—  0.6921 

-1.26473 

-0.61407  1 

15 

-9.19173 

—  0.6450 

-1.19565 

+  1.05103 

2 

-8.70817 

-  0.6928 

-I.26313 

-0.64899 

E  =  —  o".o 

3  =  -  0".002 

' 

(Eph  10] 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

Log  A, 

LorB. 

LogC 

LogD. 

Solar  Day. 
(Sid.  Hour.) 

Log  A. 

Log  />. 

LogC 

Log/?. 

Apr.    I 

-8.74084 

-  0.6921 

-1.26473 

-0.61407 

May   17 

+  8.84273 

-0.6743 

-I.01689 

-I.23164 

2 

8.70817 

0.6928 

1. 26313 

0.64899 

18 

8.85034 

0.6746 

1.00571 

1.23640 

3 

8.67504 

0.6953 

I.26140 

0.68 1 18 

19 

8.85772 

0.6734 

0.99412 

1.24099 

4 

8.64552 

0.6990 

1.25953 

O.71102 

20 

8.86658 

0.6708 

0.98209 

I.24541 

h    ' 

8.62346 

0.7030 

1.25752 

0.73880 

21 

h 

8.87814 

0.6671 

0.96959 

1.24966 

(13.0)  6 

-8.61035 

-0.7065 

-1.25538 

-0.76477 

(16.0)22 

+  8.89315 

-0.6628 

-0.95661 

-1.25374 

7 

8.60457 

0.7085 

I.25310 

0.78915 

23 

8.91 172 

0.6583 

0.94310 

1.25767 

8 

8.60173 

0.7084 

1.25069 

O.81210 

24 

8.93334 

0.6543 

0.92904 

I.26144 

9 

8.59594 

a  7062 

I.24813 

0.83376 

25 

8.95694 

0.6515 

0.91439 

1.26505 

lO 

8.58115 

0.7022 

1.24543 

0.85426 

26 

8.98105 

0.6505 

0.89910 

1. 26851 

II 

-8.55289 

-  0.6973 

-1.24258 

-0.87370 

27 

+  9.00386 

-0.6515 

-0.88313 

-I.27182 

12 

8.50840 

0.6927 

1.23959 

0.89218 

28 

9.02379 

0.6543 

0.86643 

1.27498 

13 

8.44654 

0.6893 

1.23646 

0.90977 

29 

9.03977 

0.6583 

0.84894 

1.27800 

M 

8.36773 

0.6877 

I.23317 

0.92654 

30 

9.05150 

0.6624 

0.83060 

1.28088 

15 

8.27485 

.  0.6881 

1.22974 

0.94256 

31 

9.05952 

0.6656 

0.81 1 33 

1.28362 

i6 

-8.17493 

-0.6902 

-I.22615 

-0.95788 

June    I 

+  9.06524 

-0.6670 

-0.79104 

-1.28622 

17 

8.07806 

0.6932 

I.2224I 

0.97254 

2 

9.07067 

0.6661 

0.76963 

1.28868 

i8 

7.99564 

0.6962 

I.21850 

0.98659 

3 

9.07784 

0.6630 

0.74698 

Z.29101 

19 

7.93651 

0.6986 

I.21444 

i.dooo7 

4 

9.08824 

0.6584 

0.72296 

1.29320 

20 
h 

7.89932 

0.6999 

I.2I022 

1.01302 

h     5 

9.10238 

0.6533 

0.69742 

1.29527 

(14.0)21 

-7.87274 

-0.6998 

-1.20583 

- 1.02546 

(IT.O)  6 

+  9. 1 1968 

-0.6489 

—  0.67016 

-1.29720 

22 

7.83948 

a6982 

I.2OI27 

1.03742 

7 

9.13869 

0.6462 

0.64095 

1.29900 

23 

7.77960 

0.6953 

1.19654 

1.04894 

8 

9.15758 

a6458 

0.60951 

1.30067 

24 

7.66090 

0.6915 

I.I9163 

1.06003 

9 

9.17473 

0.6477 

0.57549 

1.30222 

25 

-7.38561 

0.6872 

I.18654 

1.07072 

10 

9. I 8910 

0.6513 

0.53846 

1.30364 

26 

+  6.69020 

-0.6828 

-I.18127 

-1.08102 

II 

f  9.20033 

-0.6557 

-0.49786 

-1.30493 

27 

7.61700 

0.6790 

I.I7581 

1.09095 

12 

9.20866 

0.6599 

0.45294 

1. 30610 

28 

7.92247 

0.6765 

I.I7016 

1. 10054 

13 

9.21475 

0.6631 

0.40271 

1.30715 

29 

8.10992 

0.6757 

1. 16430 

1. 10980 

M 

9.21947 

0.6650 

0.34578 

1.30807 

30 

8.23780 

0.6768 

I.I5825 

1.11873 

15 

9.22373 

0.6654 

0.28013 

1.30887 

May    I 

+  8.32572 

-  0.6794 

-I.I5198 

-1. 12736 

16 

+  9.22834 

—0.6643 

-  0.20263 

-1.30955 

2 

8.38382 

0.6828 

1. 14550 

1.13570 

17 

9.23398 

0.6620 

O.I0810 

I.31010 

3 

8.41979 

0.6860 

1. 1 3880 

1.14375 

18 

9.24IIO 

0.6590 

9.98698 

1.31054 

4 

8.44091 

0.6880 

I.I3187 

1.15153 

19 

9.24990 

0.6558 

9.81828 

I.31085 

5 

8.45484 

0.6880 

1.12470 

1. 15905 

20 
h 

9.26029 

0.6529 

9.53853 

1.31104 

(15.0)  6 

+  8.47012 

-  0.6858 

-1.11729 

-1.16631 

(18.0)21 

+  9.27193 

-0.65 1 1 

-8.51844 

-1.31112 

7 

8.49429 

0.6816 

1. 10962 

I. 17334 

22 

9.28425 

0.6509 

+  9.44644 

I.31107 

8 

8.53097 

0.6761 

I.IOI70 

1.18013 

23 

9.29647 

0.6527 

9.77229 

I.31090 

9 

8.57807 

0.6705 

1.09351 

I. 18669 

24 

9.30771 

0.6563 

9.95627 

1.31061 

10 

8.63053 

0.6659 

1.08504 

I. 19302 

25 

9.31719 

0.6613 

0.08500 

1. 31020 

II 

+  8.68242 

-0.6631 

-  1.07628 

-1.19914 

26 

+  9.32449 

-0.6668 

+  0.18407 

-1.30967 

12 

8.72888 

0.6626 

I.0672I 

1.20505 

27 

9.32966 

0.6718 

0.26458 

1.30902 

13 

8.76723 

0.6640 

1.05783 

1.21075 

28 

9.33327 

0.6752 

0.33238 

1.30825 

14 

8.79678 

0.6667 

1. 048 1 3 

1.21626 

29 

9.33626 

0.6765 

0.39091 

1.30736 

15 

8.81813 

0.6699 

1.03808 

1. 22157 

30 

9.33975 

0.6756 

0.44237 

1.30634 

16 

+  8.83276 

-  0.6726 

—  1.02767 

-1.22670 

July    I 

+  9.34475 

-0.6729 

+  0.48827 

—  1.30520 

17 

+  8.84273 

-0.6743 

-1. 01689 

-1.23164 

2 

+  9.35183 

-  0.6693 

+  0.52967 

-1.30394 

E  =  —  o".o 

»  =  -  o«.oo3 

' 

[Eph  10] 
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BESSELIAN  STAR-NUMBERS,  1910. 

(CONSTANTS  OF  PARIS  CONFERENCE.) 


FOR  WASHINGTOIS 

[  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

Log  A 

Lor  5. 

LogC 

Log/). 

Solar  Day. 
(Sid.  Hour.) 

Log /I. 

Log  5. 

LogC 

Lo«Z>. 

July    I 

+9-34475 

-  0.6729 

+  0.48827 

-1.30520 

Aug.   16 

+  9.57275 

-0.7440 

+ 1. 17837 

-1.08638  1 

2 

9-35183 

0.6693 

0.52967 

1.30394 

17 

9.57784 

0.7472 

I. 18369 

1.07638  . 

3 

9.36096 

0.6661 

0.56736 

1.30255 

18 

9.58235 

0.7518 

I.18882 

1.06602' 

4 

9-37155 

0.6644 

0.60193 

1.30104 

19 

9.58592 

0.7572 

1. 19377 

1.05528  1 

5 

9.38263 

0.6647 

0.63384 

1.29940 

20 

9.58835 

0.7625 

1. 19855 

1.04414 

h    6 

+  9-39319 

-0.6673 

+  0.66345 

-1.29764 

(aa.o)  21 

+9.58972 

-  0.7670 

+ 1. 20316 

-1,03257 

(19.0)  7 

9.40242 

0.6718 

0.69106 

1.29574 

22 

9.59036 

0.7701 

1.20760 

1.02056 

8 

9.40983 

0.6773 

0.71690 

1.29372 

23 

9.59082 

0.7714 

I.21187 

1.00807 

9 

9.41539 

0.6828 

O.74I18 

I.29157 

24 

9.59170 

0.7708 

I.21599 

0.99508 

lO 

9.41943 

0.6876 

0.76406 

1.28928 

25 

9.59354 

0.7689 

I.21994 

0.98155 

II 

+9.42241 

-0.6912 

+  0.78568 

-1.28686 

26 

+9.59658 

-0.7666 

+  1.22374 

-0.96745 

12 

9.42491 

0.6933 

0.80616 

I.28431 

27 

9.60074 

0.7649 

1.22739 

0.95274 

13 

9.42745 

0.6939 

0.82560 

I.28162 

28 

9.60566 

0.7644 

1.23088 

0.93738 

14 

9.43049 

0.6934 

0.84409 

1.27879 

29 

9.61075 

0.7657 

1-23423 

0.92133  . 

15 

9.43438 

0.6920 

0.86172 

1.27583 

30 

9.61542 

0.7687- 

1.23743 

0.90451  1 

i6 

+9-43929 

-0.6903 

+  0.87854 

- 1.27272 

31 

+  9.61924 

-0.7730 

+  1.24048 

-0.88688  ' 

17 

9.44528 

0.6887 

0.89462 

1.26947 

Sept.   I 

9.62201 

0.7777 

1.24339 

OU86837  , 

i8 

9-45223 

0.6879 

0.91000 

1.26607 

2 

9.62370 

0.7821 

I.24616 

0.84889  ' 

19 

9,45980 

0.6885 

0.92475 

1.26252 

3 

9.62458 

0.7857 

1.24879 

0.82836 

20 

9.46753 

0.6907 

0.93890 

1.25882 

h    ^ 

9.62498 

0.7881 

I.25128 

O.S0667 

h    21 

+  9.47486 

-0.6947 

+  0.95249 

-1.25497 

(as-o)  5 

+  9.62523 

-  0.7892 

+  1.25364 

-0.78369 

(ao.o)  22 

9.48123 

0.7001 

0.96555 

1.25096 

6 

9.62565 

0.7891 

1.25586 

0.75928 

23 

9.48621 

0.7062 

0.9781 I 

1.24679 

7 

9.62653 

0.7881 

1.25794 

0.73328 

24 

9.48972 

0.7120 

0.99021 

1.24246 

8 

9.62803 

0.7865 

1.25990 

0.70548 

25 

9.49196 

0.7167 

I.00186 

1.23796 

9 

9.63021 

0.7848 

I.26172 

0.67562 

26 

+  9.49350 

-0.7196 

+  I.OI310 

-1.23329 

10 

+9.63307 

-0.7834 

+  1.26340 

-0.64341 

27 

9.49507 

0.7203 

1.02393 

1.22845 

II 

9.63651 

0.7827 

1.26496 

0.60847 

28 

9.49741 

0.7192 

1.03439 

1.22343 

12 

964030 

0.7831 

1.26639 

0.57031 

29 

9.50109 

0.7170 

1.04449 

I.21823 

13 

9.64414 

0.7848 

1.26769 

0.52831 

30 

9.50630 

0.7148 

1.05424 

1. 21284 

14 

9.64765 

0.7877 

1.26886 

0.48165 

31 

+  9.51276 

-0.7135 

+  1.06366 

- 1.20726 

15 

+  9.65051 

-  0.7916 

+  1.26990 

—  0.42920 

Aug.    I 

9.51989 

0.7139 

1.07277 

1. 20148 

16 

9.65247 

0.7958 

1. 2708 1 

0.36937 

2 

9.52696 

0.7164 

1. 08158 

I.19549 

17 

9.65350 

0.7994 

I.27160 

0.29976 

3 

9.53328 

0.7207 

1.09009 

1. 18930 

18 

9.65386 

0.8019 

1.27226 

0.21662 

4 

9.53844 

0.7261 

1.09832 

1. 18289 

19 

9.65392 

0.8027 

1.27280 

O.I1349 

h    5 

+  9.54225 

-0.7318 

+  1. 10628 

-1. 17626 

h   20 

+  9.65420 

-0.8017 

+  1.27321 

-9.97771 

(ai.o)  6 

9.5+483 

0.7370 

I.II398 

I.16941 

(0.0)  21 

9.65521 

0.7993 

1.27349 

9.77874 

7 

9.54649 

0.74  II 

I.12143 

1. 16232 

22 

9.65723 

0.7962 

1.27364 

-9.40014 

8 

9.54769 

0.7439 

1. 12864 

1. 1 5498 

23 

9,66032 

0.7933 

1.27367 

+  8.99373 

9 

9.54881 

0.7453 

I.I3561 

I.14739 

24 

9.66420 

0.7914 

1.27357 

9.65186 

10 

+  9.55018 

-0.7455 

+ 1. 14235 

-1. 1 3954 

25 

+  9.66842 

-0.7910 

+  1.27334 

+  9.90241 

II 

9.55213 

0.7448 

1. 14887 

1.13143 

26 

9.67243 

0.7922 

1.27299 

0.06027 

12 

9.55485 

0.7437 

I.15518 

1.12303 

27 

9.67582 

0.7948 

I.27251 

0.17578 

13 

9.55838 

0.7426 

I.16128 

1.11434 

28 

9.67832 

0.7982 

I.27190 

0.26687 

14 

9.56267 

0.7420 

I.16717. 

1.10534 

29 

9.67989 

0.8015 

I.27116 

0.34206 

15 

+9.56756 

-0.7423 

+ I. 17287 

-1.09602 

30 

+  9.68068 

-0.8041 

+ 1.27029 

+  0.40607 

16+9.57275 

1 

-  0.7440 

+  I.17837 

-1.08638 

Oct.    I 

+  9.68093 

-0.8057 

+  1.26928 

+  0.46177 

E  =  — o".c 

)3  =  —  O«.0O2 

[Eph  10] 
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1 

! 

FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  C 
(Sid.  He 

>ay. 

>ur.) 

I 

Log  A 

Lor  5. 

LogC 

Log  D. 
+  0.46177 

Solar  Day. 
(Sid.  Hour.) 

Log  A 
+  9.77263 

Log^. 

LogC 

Log  A 

Oct. 

+  9.68093 

-0.8057 

+  1.26928 

Nov.   16 

-0.7685 

+  1.04  301 

+  1.21901 

2 

9.68101 

0.8060 

1. 26815 

0.51 103 

17 

9.77621 

0.7642 

1.03230 

1.22447 

1 

3 

9.68121 

0.8051 

1.26689 

0.55518 

18 

9.78035 

0.7613 

I.02117 

1.22972 

i 

4 

9.68177 

0.8032 

1.26549 

0.59516 

19 

9.78464 

0.7603 

1.0096 1 

1.23478 

^ 

5 

9.68288 

0.8006 

1.26396 

0.63167 

20 
h 

9.7S865 

0.761 1 

0.99758 

1.23965 

(1.0) 

6 

+  9.68462 

-0.7978 

+  1.26229 

+  0.66524 

(4.0)  21 

+  9.79206 

—0.7632 

+  0.98507 

+  1.24434 

7 

9.68699 

0.7951 

1.26048 

0.69630 

22 

9.79473 

0.7659 

0.97204 

1.24885 

' 

8 

9.68990 

0.7930 

1.25854 

0.72518 

23 

9.79666 

0.7685 

0.95847 

1.25318 

1 

9 

9.69319 

0.7918 

1.25646 

0.75215 

24 

9.79801 

0.7702 

0.94431 

1.25733 

10 

9.69664 

0.7919 

1.25424 

0.77744 

25 

9-79903 

0.7706 

0.92952 

1.26131 

1 

II 

+  9.69992 

-0.7933 

+  I.25187 

+  0.80122 

26 

+  9.80001 

-0.7696 

+  0.91407 

+ 1. 26512 

12 

9.70272 

0.7957 

1.24936 

0.82365 

27 

9.80120 

0.7675 

0.89790 

1.26877 

13 

9.70481 

0.7986 

1.24670 

0.84487 

28 

9.80275 

0.7645 

0.88095 

1.27225  1 

14 

9.70613 

0.8013 

1.24389 

0.86498 

29 

9.80476 

0.7610 

0.86317 

X.27557 

15 

9.70679 

0.8031 

1.24094 

0.88409 

30 

9.80726 

0.7575 

0.84448 

1.27873 

i6 

+  9.70710 

-0.8034 

+  1.23783 

+  0.90228 

Dec.    I 

+  9.8102 1 

-0.7544 

+  0.82480 

+ 1. 28174 

17 

9.70751 

0.8019 

1.23456 

0.91962 

2 

^.81352 

0.7523 

0.80404 

1.28459 

i8 

9.70847 

0.7988 

I.23114 

0.93618 

3 

9.81703 

0.7514 

0.78209 

1.28728 

19 

9.71029 

0.7947 

X. 22756 

0.95202 

4 

9.82053 

0.7520 

a75882 

1.28983 

1    b 

20 

9.71308 

0.7905 

1. 22381 

0.96718 

h    5 

9.82379 

0.7539 

0.73407 

1.29222 

1     " 

21 

+9.71670 

-0.7870 

+  1.21990 

+  O.98171 

(5.0)  6 

+  9.82660 

-0.7569 

+  0.70768 

+  1.29447 

22 

9.72078 

0.7850 

I.21581 

0.99565 

7 

9.82883 

0.7603 

0.67943 

1.29657 

1 

23 

9.72487 

0.7847 

I.2II55 

1.00904 

8 

9.83047 

0.7632 

0.64907 

1.29853 

24 

9.72853 

0.7860 

1. 20712 

I.0219I 

9 

9.83168 

0.7650 

0.61627 

1.30034 

25 

9.73144 

0.7883 

1.20250 

1.03429 

10 

9.83273 

0.7650 

0.58063 

1.30200 

26 

+9-73349 

-0.7908 

+ I. 19769 

+ 1.04620 

II 

+9.83397 

-0.7632 

+  0.54165 

+  1.30353 

27 

9.73478 

0.7929 

I. 19269 

1.05768 

12 

9.83572 

0.7600 

0.49867 

1.30491 

28 

9.73551 

0.7940 

1. 18750 

1.06874 

13 

9.83818 

0.7560 

0.45080 

1.30615 

29 

9.73601 

0.7938 

I.18212 

1.07940 

14 

9.84138 

0.7523 

0.39683 

1.30725 

30 

9.73655 

0.7924 

1. 17653 

1.08968 

15 

9.84517 

0.7498 

0.33501 

1.30822 

311+9.73739 

-0.7898 

+  I.17073 

+  1.09960 

16 

+  9.84922 

-0.7491 

+  0.26275 

+  1.30904 

Nov. 

I     9.73870 

0.7865 

1.16471 

1.10918 

17 

9.85314, 

0.7504 

0.17581 

1.30973 

2    9.74057 

0.7828 

I.I5847 

I.I1842 

18 

9.85662 

0.7533 

0.06681 

1. 31028 

1 

3 

9.74301 

0.7791 

1. 15200 

I.12734 

19 

9.85947 

0.7572 

9.92072 

1. 31069 

!     h 

4 

9.74596 

0.7760 

I.I4529 

1.13596 

20 

9.86165 

0.761 1 

9.69866 

1.31096 

1  (3.0) 

5 

+  9.74930 

-0.7738 

+  1. 13834 

+  1. 14428 

(6.0)  21 

+  9.86325 

-0.7643 

+  9.21989 

+  1.31110 

' 

6 

9.75282 

0.7728 

I.13114 

1.15232 

22 

9.86446 

0.7664 

-9.22515 

1.31110 

7 

9.75627 

0.7732 

1.12367 

1. 16009 

23 

9.86553 

0.7671 

9.70052 

1. 31096 

8 

9.75938 

0.7749 

I.II594 

1. 16759 

24 

9.86669 

0.7665 

9.92197 

1.31069 

1 

9 

9.76193 

0.7773 

I. 10793 

1. 17483 

25 

9.86810 

0.7649 

0.06784 

1.31027 

1 

10 

+  9.76381 

-0.7798 

+  1.09963 

+  I.18183 

26 

+  9.869S8 

-0.7627 

-0.17676 

+  1.30972 

II 

9.76508 

0.7816 

1. 09103 

1. 18859 

27 

9.87206 

0.7604 

0.26365 

1.30903 

12 

9-76594 

0.7820 

I.08211 

I.19511 

28 

9.87464 

0.7585 

0.33593 

1.30820 

13 

9.76676 

0.7807 

1.07286 

I.20141 

29 

9-87753 

0.7574 

0.39775 

1.30724 

14 

9.76796 

0.7776 

1.06327 

1.20749 

30 ;  9.88062 

1 

0.7575 

0.45174 

1. 30613 

15 

+  9.76986 

-0.7733 

+  1.05333 

+  1. 21335 

31  '  +9.«S374 

-- 0.7590 

-0.49964 

+  1.30488 

1 

16  ■  +9.77263 

-0.7685 

+  1.04301 

+  I.2190I 

32 

+  9.88672 

-0.7619 

-0.54265 

+  1.30349 

E  =  -  o".o 

3  =  -  0«.002 

I9I0- 
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INDEPENDENT  STAR-NUMBERS,  1910. 

(CONSTANTS  OF  PARIS  CONFERENCE.) 


FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  I 
(Sid.  Hi 

5ay. 

OUT.) 

T 

/' 

/" 

G 

H 

Log^,, 

Log  A. 

1 

LoKi. 

In  Time. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

y 

s 

s 

0       > 

h      m 

0       , 

h     m 

" 

Jan. 

o 

-O.OOOI 

-0.925 

+0.01 1 

209  41. 1 

1358.7 

350  52.5 

23  23.5 

+0.83514 

+1. 31009 

-1.40 

-0.1476 

I 

+0.0027 

0.913 

+0.006 

210    6.1 

14    0.4 

34956.1 

23  19.7 

0.83401 

1.30987 

1-55 

0.1896 

2 

0.0054 

0.902 

0.000 

21023.9 

14    1.6 

348  59.6 

23  16.0 

0.83268 

1.30963 

1.69 

0.2278 

'■ 

3 

0.0082 

0.890 

-0.006 

210  35.7 

14    2.4 

348    3.1 

23  12.2 

0.83084 

1-30937 

1.83 

0.2627 

h 

4 

0.0109 

0.879 

O.OII 

21043.4 

14    2.9 

347    6.5 

23     8.4 

0.82822 

1.30909 

1.97 

0.2949 

(7.0) 

5 

0.0136 

-0.867 

-0.014 

21049.8 

14    3-3 

346    9.9 

23    4-7 

+0.82465 

+1.30879 

-2. 1 1 

-0.3248 

6 

0.0164 

0.856 

0.015 

210  58.1 

14    3-9 

345  1 3- 1 

23    0.9 

0.82005 

1.30847 

2.25 

0.3526 

7 

0.0I9I 

0.845 

0.013 

211  12.0 

14    4.8 

344  16-3 

22  57.1 

0.81458 

1. 308 1 3 

2.39 

0.3786 

8 

0.0218 

0.834 

0.009 

211  35-0 

14    6.3 

343  19-3 

22  53-3 

0.80853 

1.30778 

2.53 

0.4030 

9 

0.0246 

0.822 

-0.003 

212    9.4 

14    8.6 

342  22.3 

22  49-5 

0.80240 

1.30740 

2.67 

0.4259 

lO 

0.0273 

-0.81 1 

+0.003 

212  55.5 

1411.7 

341  25.2 

2245.7 

+0.79684 

+1. 30701 

-2.80 

-0.4476 

II 

0.0301 

0.800 

0.008 

21350.7 

14  15.4 

340  27.9 

22  41.9 

0.79249 

1.30660 

2.94 

0.4681, 

12 

0.0328 

0.789 

0.012 

214  49.2 

14  19.3 

339  30.6 

22  38.0 

0.78975 

I.30617 

3.07 

0.4876 

13 

0.0355 

0.778 

0.012 

215  44-7 

14  23.0 

338  33.2 

22  34.2 

0.78855 

1.30572 

3-21 

0.5061 

14 

0.0383 

0.768 

o.bo8 

21631.1 

14  26.1 

337  35-6 

22  30.4 

0.78841 

1.30526 

3.34 

0.52371 

15 

0.0410 

-0.757 

+0.002 

217    4.7 

1428.3 

336  37-9 

22  26.5 

+0.78855 

+1.30478 

-3-47 

-0.5405' 

i6 

0.0438 

0.746 

-0.004 

2x725.5 

14  29.7 

335  40.2 

22  22.7 

0.7881 1 

1.30429 

3.60 

0.5565 

17 

0.0465 

0.736 

0.009 

217  37.1 

14  30.5 

33442.3 

22  18.8 

0.78638 

1.30378 

3.73 

0.5718 

i8 

0.0492 

0.725 

0.012 

217  45.4 

14  31.0 

333  44.2 

22  14.9 

.0.78300 

1.30326 

3.86 

0.5865 1 

h 

19 

0.0520 

0.715 

0.013 

217  57.4 

14  31.8 

33246-1 

22  II. I 

0.77806 

1.30272 

3.99 

0.6005 

(8.0) 

20 

0.0547 

-0.704 

-0.010 

218  19.2 

1433.3 

331  47.8 

22    7.2 

+0.77203 

+1. 30218 

-4. 1 1 

-0.6140  ! 

21 

0.0574 

0.694 

-0.004 

218  54.1 

14  35.6 

330  49-4 

22    3-3 

0.76572 

1. 30162 

4.24 

0.6269 

22 

0.0602 

0.684 

+0.003 

21942.2 

14  38.8 

32950.8 

21  59-4 

0.75998 

1. 30104 

4.36 

0.6393  ■ 

23 

0.0629 

0.674 

0.009 

220  40.6 

1442.7 

328  52.1 

21  55.5 

0.75556 

1.30046 

4.48 

0.6513 

24 

0.0657 

0.664 

0.014 

221  43.5 

14  46.9 

327  53.3 

21  51.6 

0.75282 

1.29987 

4.60 

O.662S 

25 

0.0684 

-0.654 

+0.016 

222  45.0 

14  51.0 

326  54.3 

21  47.6 

+0.75176 

+1.29926 

-4.72 

-0.6738 

26 

0.07II 

0.644 

0.015 

223  39.9 

14  54.7 

325  55-2 

21  43.7 

0.75197 

1.29865 

4.84 

0.6844 

27 

0.0739 

0.634 

0.012 

224  25.2 

14  57.7 

324  55.9 

21  39.7 

0.75288 

1.29803 

4-95 

0.6947 

• 

28 

0.0766 

0.625 

0.007 

225    0.0 

15    0.0 

323  56.4 

21  35.8 

0.75393 

1.29740 

5.06 

0.7046 

29 

0.0794 

0.615 

+0.001 

22525.4 

15    1.7 

322  56.8 

21  31.8 

0.75461 

1.29676 

5.18 

O.714I 

30 

0.0821 

-0.606 

-0.005 

225  43-7 

15    2.9 

321  57.0 

21  27.8 

+0.75454 

+1. 29612 

-5.29 

-0.7233 

31 

0.0848 

0.596 

0.010 

225  58.0 

15    3.9 

32057.1 

21  23.8 

0-75345 

1.29548 

5.40 

0.7321 

Feb. 

I 

0.0876 

0.587 

0.014 

226  11.7 

15    4.8 

319  57-0 

21  19.8 

0.75121 

1.29482 

5.50 

0.7406 , 

2 

0.0903 

0.578 

0.015 

22628.3 

15    5-9 

318  56.7 

21  15.8 

0.74789 

1-29417 

5.61 

0.7489 

h 

3 

0.0930 

0.569 

0.014 

226  51.9 

15    7-5 

317  56.2 

21  11.7 

0.74372 

1.29351 

5.71 

0.7568: 

(9,0) 

4 

0.0958 

-0.560 

-0.01 1 

227  26.0 

15    9.7 

316  55.6 

21    7.7 

+0.73913 

+1.29285 

.5.81 

-0.7645 

5 

0.0985 

0.551 

-0.006 

228  12.5 

15  12.8 

31554.8 

21    3.7 

0.73472 

I. 292 19 

5.91 

0.7719 

6 

O.IOI2 

0.542 

0.000 

229  10. 8 

15  16.7 

314  53-9 

20  59.6 

0.73122 

1.29152 

6.0Z 

0.7791  j 

7 

0.1040 

0.534 

+0.006 

230  17.2 

15  21. 1 

313  52.8 

20  55.5 

0.72929 

1.29086 

6.11 

0.7860 

8 

0.1067 

0.525 

O.OIO 

231  25.1 

1525.7 

31251.5 

20  51.4 

0.72924 

1.29020 

6.20 

0.7926 

9 

0.1095 

-0.517 

+0.012 

23227.1 

15  29.8 

311  50.0 

20  47.3 

+0.73086 

+1.28954 

-6.30 

-0.7990 

10 

0.1 122 

0.508 

O.OIO 

233  16.9 

15  33-1 

310  48.4 

20  43.2 

0.73350 

Z.28888 

6.39 

0.8052  , 

II 

O.I  149 

0.500 

+0.005 

23351.5 

15  35.4 

309  46.6 

2039.1 

0.73620 

1.28823 

6.47 

O.8112I 

12 

O.H77 

0.492 

-O.OOI 

234  12.0 

1536.8 

308  44.7 

20  35.0 

0.73798 

1.28758 

6,56 

0.8170  . 

13 

0.1204 

0.484 

0.007 

234  23.4 

15  37-6 

307  42.7 

20  30.8 

0.73810 

1.28694 

6.65 

0.8225 

14 

0.1232 

-0.476 

-O.OII 

234  32.7 

15  38.2 

30640.4 

20  26.7 

+0.73629 

+1.28630 

^.73 

-0.8278  ' 

15 

0.1259 

-0.468 

—0.012 

234  46.7 

15  39.1 

305  37-9 

20  22.5 

+0.73277 

+1.28568 

-6.81 

-0.8330 
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(CONSTANTS  OF  PARIS  CONFERENCE.) 

FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

T 

/' 

r 

G 

H 

LOR^r. 

Log  A. 

1 

Log  1. 

In  Time. 

In  Time 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

y 

B 

s 

0 

h  m 

0   ' 

h  m 

1 

Feb.   15 

0.1259 

-0.468 

-0.012 

234  46.7 

15  39.1 

305  37-9 

20  22.5 

+0.73277 

+1.28568 

-6.81 

-0.8336  1 

16 

0.1286 

0.460 

O.OIO 

235  ".9 

15  40.8 

304  35.4 

20  18.4 

0.72819 

1.28505 

6.89 

0.8379  \ 

17 

0.1314 

0.452 

-0.005 

235  51.0 

15  43.4 

303  32.7 

20  14.2 

0.72351 

1.28444 

6.96 

0.8426 

18 

0.1 341 

0.445 

+0.001 

236  43.3 

15  46.9 

302  29.9 

20  10.0 

O.7I97I 

1.28384 

7.03 

0.8472  I 

h   ^9 

0.1368 

0.437 

0.008 

237  44-3 

1551,0 

301  26.9 

20  5.8 

0.71754 

1.28324 

7.10 

0.8516 

(10.0)  20 

0.1396 

-0.430 

+0.013 

238  47.3 

15  55.2 

300  23.8 

20  1.6 

+0.71730 

+1.28266 

-7.17 

-0.8558 

21 

0.1423 

0.422 

0.016 

239  45.5 

15  59.0 

299  20.5 

19  57.4 

0.71880 

1.28209 

7.24 

0.8598 

22 

0.1451 

0.415 

0.016 

240  34.1 

16  2.3 

298  17.2 

19  53.1 

0.72150 

1.28154 

7.31 

0.8636 

23 

0.1478 

0.408 

0.013 

241  10.9 

16  4.7 

297  13-7 

19  48.9 

0.72466 

I.28100 

7.37 

0.8673 

24 

0.1505 

0.400 

0.009 

241  36.2 

16  6.4 

296  10.0 

19  44.7 

0.72761 

1.28047 

7.43 

0.8708 

25 

0.1533 

-0.393 

+0.003 

241  52.0 

I6  7.5 

295  6.2 

19  40.4 

+0.72980 

+1.27995 

-7-49 

-0.8742 

26 

0.1560 

0.386 

-0.003 

242  1.2 

16  8.1 

294  2.4 

19  36.2 

0.73090 

1.27946 

7.54 

0.8774 

27 

0.1588 

0.379 

0.009 

242  7.4 

16  8.5 

292  58.4 

19  31.9 

0.73079 

1.27898 

7.59 

0.8804 

28 

0.1615 

0.372 

0.013 

242  14.5 

16  9.0 

291  54-2 

19  27.6 

0.72944 

1.27851 

7.64 

0.8833 

Mar.   I 

0.1642 

0.366 

0.015 

242  26.0 

16  9.7 

290  50.0 

19  23.3 

0.72702 

1.27807 

7.69 

0.8860 

2 

0.1670 

-0.359 

-0.015 

242  45.2 

16  II.O 

289  45.7 

19  19.0 

+0.72383 

+  1.27764 

-7-74 

-0.8886 

3 

0.1697 

0.352 

0.013 

243  14.9 

16  13.0 

28841.3 

19  14.7 

0.72036 

1.27723 

7.78 

0.8910  1 

4 

0.1724 

0.345 

0.008 

243  56.3 

16  15.8 

287  36.8 

19  10.5 

o.7i?BS 

1.27685 

7.82 

0.8933  1 

5 

0.1752 

0.339 

-0.00a 

244  48.2 

16  19.2 

286  32.2 

19  6.2 

0.71524 

1.27648 

7.86 

0.8954 

h    ^ 

0.1779 

0.332 

+0.004 

245  46.3 

i6  23.1 

285  27.5 

19  1.8 

0.71484 

I.27613 

7.90 

0,8974 

(11.0)  7 

0.1806 

-0.326 

+0.009 

246  44.1 

16  26.9 

284  22.8 

18  57.5 

+0.71623 

+1.27581 

-7.93 

-0.8993 

8 

0.1834 

0.319 

O.OII 

247  34-8 

16  30.3 

283  18.0 

18  53-2 

0.71914 

1.27550 

7.96 

0.9010 

9 

o.i86i 

0.313 

0.010 
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0.7666 

1.504 

0.012 

327  23.2 

21 

49-5 

74  44-5 

459.0 

1.06354 

1.27607 

7.90 

0.8978 

8 
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CIRCUMPOLAR  STARS. 
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h  m 

0      . 

h  m 

0      ' 

'     h  m 

e        * 

Jan. 

I  26 

+8849 

Jan. 

658 

+87  II 

Jan. 

12  14 

-1-88  II 

Jan. 

18     I 

-1-8636 

Jan.      19    9 

+89      0 

s 

0.3  1  52.28 

49.2 

0.5 

s 
59.21 

34.3 

0.7 

s 
37-32 

41.2 

0.9 

s 
0.81 

43.9 

8 

i.o    57.43 

19.6 

1-3 

51.16 

49.3 

1-5 

59-30 

34.6 

1-7 

38.09 

41. 1 

1.9 

0.86 

43.6 

2.0   1  57.17 

19.2 

2.3 

50.08 

49.4 

2.5 

59-37 

35.0 

2.7 

38.81 

41. 1 

2.9 

0.92 

43.2 

3.0  1  56.95 

18.9    1 

3-3 

49.05 

49-5 

3.5 

59.43 

35.3 

3-7 

39.50 

41.1 

3.9 

0.97 

42.9 

4.0      56.75 

18.6     1 

4-3 

48.06 

49-5 

4-5 

59.49 

35.6 

4-7 

40.16 

41.1 

4-9 

1.02 

42.6 

5.0      56.55 

18.3 

5-3  1  47-" 

49.6 

5-5 

59-57 

35-9 

5.7 

40.80 

41.1 

5-9 

1.06 

42.3 

6.0  1  56.32 

\      18.0 

6.3  !  46.19 

49-7 

6.5 

59-66 

36.1 

6.7  1  41.45 

41.1 

6.9 

1.09 

42.0 

7.0    56.04 

17.7 

7.3  1  45.26 

49.8 

7.5 

59.77 

36.4 

7.7  1  42.12 

41.1 

7.9 

I. II 

41.6 

8.0    55.72 

17-4 

8.3    44.30 

49.9 

8.5 

59-88 

36.7 

8.7  '  42.82 

41.1 

8.9 

1.13 

41.3 

8.9  1  55-38 

17.1     , 

9.3    43.28 

50.0 

9.5 

59-99 

37.0 

9-7  1  43.55 

41.0 

9.9 

1. 15 

41.0 

9-9     55.04 

16.7     1 

10.3  !  42.21 

50.1 

10.5 

60.10 

37-4 

10.7 

44.32 

41.0 

10.9 

1.19 

40.6 

10.9  1  54.74 

16.4 

II. 3  1  41.08 

50.2 

II. 5 

60.20 

37.7 

11.7 

45.12 

41.0 

11.9 

1.25 

40.2 

1 1.9  1  54.49 

16.0 

12.2  '  39.91 

50.3 

12.5 

60.26 

38.1 

12.7 

45-92 

4I.I 

12.9 

1.33 

39.8 

t 
12.9    54-32 

15.7     ' 

13.2  j  38.71 

50.4 

13-5 

66.29 

38.5 

13-7 

46.71 

41.2 

13.9 

1.44 

39.5 

13-9    54-23 

15-3 

14.2  \  37.52 

50.4 

14.5 

60.30 

38.8 

14.7 

47-48 

41.3 

14.9 

1-57 

39.1 

14.9    54.22 

14-9 

i5«2  1  36.37 

50.4 

15-5 

60.29 

39.2 

15.7 

48.21 

41.4 

15.9 

1.70 

38.8 

15.9  ,  54.28 

14.6 

16.2     35-27 

50.4 

16.5 

60.25 

39.5 

16.7 

48.90 

41.5 

16.9 

1.84 

38.5 

16.9    54.37 

14.2 

17.2  i  34.23 

50.4 

17.5 

60.20 

39.8 

17.7 

49-55 

41.6 

17.9 

1.98 

38.2 

17-9    54-47 

13.9 

18.2  1  33.25 

50.5 

18.5 

60.17 

40.1 

18.7 

50.17 

41.7 

18.9 

2.11 

37.9 

18.9    54.56 

13.6 

1   19.2  :  32.29 

1            ' 

50.5 

19.5 

60.14 

40.4 

19.7  j  50.78 

41-7 

19.9 

2.23 

37.6 

19.9  ,  54.62 

13-3 

1            ' 

1  20.2     31.34 

50.5 

20.4 

60.12 

40.7 

20.7  j  51.39 

41.8 

20.9 

2.34 

37.3 

20.9    54.64 

13.0 

21.2     30.39 

50.5 

21.4 

60.11 

41.0 

21.7  I  52.02 

41.9 

21.9 

2.44 

37.0 

21.9    54-63 

12.7 

22.2  1  29.41 

50.5 

22.4 

60.11 

41.3 

22.7  '  52.68 

42.0 

22.9 

2.55 

36.7 

22.9  1  54.60 

12.4 

23.2  1  28.37 

50.5 

23.4  j60.11 

41.6 

23-7  '  53.37 

42.0 

23.9 

2.68 

36.4 

23.9  1  54.60 

1 

12.0 

24.2     27.27 

50.6 

24.4 

60.09 

41.9 

247  j  54-09 

42.1 

24.9 

2.82 

36.0 

24.9    54.66 

11.7 

1  25.2     26.12 

50.6 

25.4 

60.05 

42.3 

25.7  1  54.83 

42.2 

25.9 

2.99 

35.7 

25-9    54.79 

11.3  ' 

26.2    !  24.94 

50.6 

26.4 

59.98 

42.6 

26.7     55.56 

42.4 

26.9 

3.18 

35.4 

26.9  '  55.00 

1 1.0  1 

'    27.2       23.75 

1 

50.5 

27.4 

59.88 

43.0 

27.7  '  56.28 

,.., 

27-9 

3.39 

35.0 

27.9  1  55-30 

10.6 

,    28.2       22.57 

50.5 

1 
28.4  1  59.74 

43.3 

28.7    56.97 

<'-j 

28.9 

3.62 

34.7 

1 
28.9  1  55.69 

10.2  j 

29.2       21.44 

50.4 

29.4  i  59-57 

43.7 

29.7    57.62 

42.8 

29.9 

3.86 

34.4 

29.9  i  56.14 

9.9  ' 

30.2       20.36 

50.3 

30.4  1  59.40 

44.0 

30.7  ,  58.22 

43.0 

30.9 

4.11 

34.2 

30.9    56.62 

9.6 

31.2       19.34 

50.2 

31-4  1  59-23 

44.3 

31.6  ,  58.78 

43.2 

31.9 

4.35 

33-9 

31.9    57.10 

9-3 

J    32.2    1   18.37 

50.1 

32.4    59.05 

1 

44.5 

32.6    59.31 

43.4 

32.9 

4.57 

33.7 

32.9  1  57-56 

9.0 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursae  Min. 
{Fo/an's). 

Mean 
Solar 
Date. 

51  Cephei 
(Hbv.). 

Mean 
Solar 
Date. 

6UrssMin. 

(B.). 

Mean 
Solar 
Date. 

S  Ursae  Min. 

Mean 
Solar 
Date. 

^  Ursae  Min. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

h  m 

0     » 

h  m 

0     f 

h  m 

0     * 

h  m 

0      > 

h    m 

0     ' 

Feb. 

125 

+8849 

Feb. 

658 

•f87  II 

Feb. 

12  14 

-^88  II 

Feb. 

18     I 

+8636 

Feb. 

19    9 

+89    0 

1.2 

s 
78.37 

50.1 

1.4 

8 
59-05 

44-5 

1.6 

8 
59.31 

43.4 

1.9 

8 
4.57 

n 
33.7 

1.9 

s 
57.56 

9.0 

2.2 

77.44 

50.0 

2.4 

58.88 

44.8 

a.6 

59.83 

43.5 

2.9 

4.79 

33.4 

2.9 

57.98 

8.7 

3.2 

76.54 

49.9 

3.4 

58.73 

45.1 

3.6 

60.35 

43.7 

3.9 

4.99 

33.2 

3.9 

58.36 

8.5 

4.2 

75.62 

49.8 

4.4 

58.60 

45.3 

4.6 

60.89 

43.8 

4-9 

5.19 

33.0 

4.9 

58.70 

8.2 

5-2 

74.66 

49.8 

5.4 

58.48 

45.6 

5.6 

61.46 

43.9 

5-9 

5.39 

32.7 

5.9 

59.02 

7.9 

6.2 

73.66 

49.7 

6.4 

58.35 

45.9 

6.6 

62.06 

44.1 

6.9 

5.60 

32.4 

6.9 

59.37 

7.6 

7.2 

72.61 

49.6 

7.4 

58.21 

46.2 

7.6 

62.68 

44-3 

7-9 

5.83 

32.1 

7.9 

59.77 

7.3 

8.2 

71.53 

49.5 

8.4 

58.05 

46.5 

8.6 

63.31 

44.5 

8.9 

6.08 

3X.8 

8.9 

60.24 

6.9 

9.2 

70.43 

49.4 

9-4 

57.86 

46.9 

9.6 

63.94 

44.7 

9.9 

6.35 

31.6 

9.9 

6a78 

6.6  i 

10.2 

69.33 

49.3 

10.4 

57.63 

47.2 

10.6 

64.54 

44.9 

10.9 

6.64 

31.3 

10.9 

61.40 

6.3 

II.2 

68.26 

49.2 

11.4 

57.39 

47.5 

II.6 

65.10 

45.2 

11.9 

6.94 

31.0 

11.9 

62.09 

6.0 

12.2 

67.25 

49.0 

12.4 

57.13 

47.8 

12.6 

65.61 

45.4 

12.9 

7.25 

30.8 

12.9 

62.82 

5.7 

13.2 

66.31 

48.9 

13.4 

56.86 

48.0 

13.6 

66.08 

45.7 

13.8 

7.55 

30.6 

13.9 

63.57 

5.4 

i  14.2 

65.42 

48.7 

14.4 

56.58 

48.3 

14.6 

66.51 

45.9 

14.8 

7.84 

30.4 

14.9 

64.32 

5.2 

15-2 

64.59 

48.5 

15.4 

56.32 

48.5 

15.6 

66.92 

46.2 

15.8 

8.13 

30.3 

15.9 

65.04 

4.9 

16.2 

63.80 

48.3 

16.4 

56.07 

48.7 

16.6 

67.31 

46.4 

16.8 

8.40 

30.1 

16.9 

65.70 

4.7 

!  17.2 

63.02 

48.2 

17.4 

55.84 

48.9 

17.6 

67.71 

46.6 

17.8 

8.66 

29.9 

17.9 

66.32 

4.5 

18.2 

62.23 

48.0 

18.4 

55.62 

49.1 

18.6 

68.13 

46.8 

18.8 

8.91 

29.7 

18.9 

66.92 

4.2 

!  19. 1 

61.41 

47.9 

19.4 

55.40 

49.4 

19.6 

68.57 

47.1 

19.8 

9.17 

29.5 

19.9 

67.53 

4.0 

1  20.1 

60.54 

47.8 

20.4 

55.18 

49.6 

20.6 

69.05 

47.3 

20.8 

9-45 

29.3 

20.9 

68.17 

3.7 

'    2I.I 

59-63 

47.6 

21.4 

54.93 

49.9 

21.6 

69.54 

47.5 

21.8 

9.74 

29.1 

21.9 

68.87 

3-4 

22.1 

58.68 

47-4 

22.4 

54.65 

50.2 

22.6 

70.03 

47-7 

22.8 

10.06 

28.9 

22.9 

69.64 

3.1 

23.1 

57-72 

47.2 

23.4 

54.35 

50.4 

23.6 

70.50 

48.0 

23.8 

10.40 

28.7 

23.9 

70.50 

2.9 

1    24.1 

56.78 

47.0 

24.4 

54.01 

•  50.7 

24.6 

70.94 

48.3 

24.8 

10.76 

28.5 

24.9 

7X.45 

2.6 

''    25.1 

55.88 

46.8 

25.4 

53.65 

50.9 

25.6 

71.34 

48.6 

25.S 

11.13 

28.3 

25.9 

72.46 

2.3 

1    26.1 

55.04 

46.5 

26.4 

53.28 

51.1 

26.6 

71.69 

48.9 

26.8 

11.50 

28.2 

26.9 

73-49 

2.1 

1    27.1 

54.28 

46.3 

27.4 

52.91 

51.3 

27.6 

71.99 

49.2 

27.8 

11.87 

28.1 

27.9 

74.53 

1.9 

28.1 

1 

53.59 

46.0 

28.4 

52.54 

51.5 

28.6 

72.25 

49.5 

28.8 

12.22 

28.0 

28.9 

75.56 

1.7 

29.1 

52.95 

45.8 

29.3 

52.18 

51.7 

29.6 

72.49 

49.8 

29.8 

12.55 

27.9 

29-9 

76.54 

1.5 

30.1 

1 

52.33 

45.5 

30.3 

51.84 

51.8 

30.6 

72.72 

50.0 

30.8 

12.88 

27.8 

30.9 

77.47 

1.4 
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CIRCUMPOLAR  STARS. 

1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

a  Ursae  Min. 
{Polaris). 

Mean 
Solar 
Date. 

51  Cephei 
(Hev.). 

Mean 
Solar 
Date. 

6  Ursae  Min. 
(B.). 

Mean 
Solar 
Date. 

(5  Ursae  Min. 

Mean 
Solar 
Date. 

1 

A  Ursae  Min. 

1 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

h    m 

0 

h    m 

0      » 

h    m 

0      » 

h    m 

0       ' 

h    m 

0      ' 

Mar. 

I  25 

+8849 

Mar. 

658 

+87  II 

Mar. 

12  15 

-1-88  II 

Mar. 

18     I 

+8636 

Mar. 

19  10 

+88  59  ! 

I.I 

s 
52.95 

45.8 

s 
1.3  1  52.18 

51.7 

1.6 

s 

12.49 

49.8 

1.8 

s 
12.55 

27.9 

1.9 

s 
16.54 

"  1 
61.5  , 

2.1 

52.33 

45.5 

2.3  '  51.84 

51.8 

2.6 

12.72 

50.0 

2.8 

12.88 

27.8 

2.9 

17-47 

61.4 

3.1 

51.73 

45-3 

3.3 ;  51-51 

52.0 

3.6 

12.96 

50.3 

3.8 

13-20 

27.7 

3.8 

18.34 

61.2   1 

4.1 

51.I1 

45.1 

4.3  51.20 

1 

52.2 

4.6 

13.22 

50.5 

4.8 

13-50 

27.6 

4.8 

19.19 

61.0 

5-1 

50.47 

44-9 

5-3     50.90 

52.3 

5.6  I  13.51 

50.8 

5.8 

13-80 

.7. 

5.8 

20.05 

1 
60.8  1 

6.1 

49-79 

44.7 

6.3    50.58 

52.5 

6.6 

13.82 

51.1 

6.8 

14.12 

27.3 

6.8 

20.93 

60.6  ' 

7.1 

49.06 

44.5 

7.3  1  50.25 

52.7 

7.6 

14.15 

51-4 

7.8 

14.46 

27.2 

7-8 

21.84 

60.4' 

8.1    48.32 

44.2 

8.3  1  49.91 

52.9 

8.6 

14.47 

51.7 

8.8 

14.82 

27.1 

8.8    22.82 

60.2   1 

9.1     47.59 

44.0 

1 
9.3  1  49.54 

53.1 

9.5 

14.76 

52.0 

9.8 

15.19 

27.0 

9.8  1  23.88 

60.0' 

10.1 

46.88 

43.7 

10.3     49.14 

53.3 

10.5 

15.02 

52.3 

10.8 

15-57 

26.9 

10.8  1  25.01 

59.8  i 

II. I 

46.23 

43.4 

11.3    48.73 

53.5 

11.5 

15.23 

52.7 

11.8 

15.96 

26.8 

11.8  1  26.18 

59-6  j 

12.1  1  45.65 

1 

43.1 

12.3  1  48-31 

53.6 

ia.5 

15.39 

53.0 

12.8 

16.34 

26.8 

12.8  1  27.36 

59-5   ' 

13.1  j  45-15 

42.8 

13-3  147.89 

53.7 

13-5 

15.50 

53.3 

13.8 

16.72 

26.7 

13.8 

28.53 

1 
59.4 

14. 1  1  44.71 

42.5 

14.3  ,  47.48 

53.8 

14.5 

15-57 

53-7 

14.8 

17.08 

26.7 

14.8 

29.67 

59.3  : 

15.1 

44-33 

42.2 

15.3  1  47.08 

53.9 

15.5 

15.63 

54.0 

15.8 

17.42 

26.7 

15.8 

30.76 

59.2 

16. 1 

43.98 

42.0 

16.3     46.71 

54.0 

16.5 

15.69 

54-3 

16.8 

17-74 

26.7 

16.8 

31-79 

59.1 

17.1 

43.63 

41-7 

17.3     46.35 

54.1 

17.5 

15.76 

54.6 

17.8 

18.06 

26.7 

17.8 

32.78 

59.0  ■ 

18. 1 

43.26 

41.5 

18.3  1  46.00 

54-1 

18.5 

15.84 

54-8 

18.8 

18.37 

26.7 

18.8 

33-75 

58.9  I 

19. 1 

42.85 

41.2 

19.3  j  45.65 

54-2 

19.5 

15.96 

55-1 

19.8 

18.69 

26.6 

19.8 

34-74 

58.8  , 

20.1 

42.40 

41.0 

20.3  1  45.30 

1 

54.4 

20.5 

I6.II 

55.4 

20.8 

19.03 

26.6 

20.8 

35.76 

"•'i 

21.1 

41.92 

40.7 

21.3  {  44-93 

54.5 

21-5 

16.25 

55.7 

21.7 

19.38 

26.5 

21.8 

36.84 

58.5 

22.1 

41.43 

40.4 

22.3 

44-53 

54.6 

22.5 

16.38 

56,0 

22.7  1  19.76 

26.5 

22.8 

37-99 

58.4 

23-1 

40.95 

40.1 

23.3 

44.10 

54.7 

23.5 

16.49 

56.3 

23.7     20.15 

26.5 

23.8 

39.21 

58.2 

24.1 

1 

40.51 

39.8 

24.3  1  43-65 

54.8 

24.5 

16.55 

56.7 

24-7     20.55 

26.5 

24.8 

40.49 

58.x  1 

25.0  i  40.13 

39.5 

1 
25.3  1  43.19 

54.9 

25.5 

16.56 

57.0 

25.7     20.95 

26.5 

25.8 

41.81 

58.1 

26.0  '  39.81 

39.2 

26.3  1  42.72 

54.9 

26.5 

16.53 

57.4 

26.7  j  21.35 

26.6 

26.8 

43.14 

58.0 

27.0  !  39.58 

38.8 

27.3  j  42.26 

55.0 

27.5 

16.46 

57-7 

27.7  1  21.74 

26.6 

27.8 

44.44 

58.0 

28.0 

39.41 

38.5 

28.3    41.82 

55.0 

28.5 

16.35 

58.0 

28.7     22.11 

26.7 

28.8 

45.68 

58.0 

29.0 

39.29 

38.2 

29.3    41.40 

55.0 

29.5 

16.22 

58.3 

29.7  '  22.45 

26.8 

29.8 

46.87 

57.9 

30.0  1  39.19 

37.9 

30.3  1  41.00 

55.0 

30.5  1  16.09 

58.6 

30.7     22.77 

26.9 

30.8 

48.00 

57-9 ; 

i  31.0    39.09 

37.6 

31.3  1  40.61 

55.0 

31.5 !  15.99 

58.8 

31.7     23.09 

26.9 

31.8 

49.08 

57-9  j 

,  32.0    38.96 

37.3 

32.3  '  40.23 

1 

55.0 

32.5 1 15.91 

59.1 

32.7  !  23.40 

27.0 

32.8 

50.13 

57-9  1 

[Eph  lol 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

SoUr 

;  Date. 

i 

a  Ursae  Min. 

(FoiaHs). 

Mean 

Solar 
Date. 

51  Cephei 

(Hbv.) 

Mean 
Solar 
Date. 

6  Ursae  Min. 
(B.). 

Mean 
Solar 
Date. 

6  Ursae  Min. 

Mean 
Solar 
Date. 

AUrs 

Right 
Ascen- 
sion. 

ae  Min. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Declina- 
tion 
North. 

1 

h   m 

0      t 

h   m 

0     t 

h   m 

0      • 

h  m 

e       f 

h  m 

0      » 

Apr. 

125 

+8849 

Apr. 

658 

+87  H 

Apr. 

12  15 

-K8811 

Apr. 

18    I 

-K8636 

Apr. 

19  10 

+8859 

I.O 

1 

38!96 

37-3 

1.3 

s 
40.23 

55.0 

1-5 

s 
15.91 

59.1 

1.7 

8 
23.40 

27.0 

1.8 

s 

50.13 

57-9 

,       2.0 

38.81 

37.1 

2.3 

39.86 

55.0 

2.5 

15.85 

59-4 

2.7 

23.72 

27.0 

2.8 

51.19 

57.9 

i     3.0 

38.62 

36.8 

3.3 

39.49 

55.0 

3-5 

15.81 

59.7 

3.7 

24.05 

27.1 

3.8 

52.27 

57.8 

1     ^-^ 

38.40 

36.5 

4-3 

39.11 

55.1 

4.5 

15.77 

60.0 

4.7 

24.39 

27.1 

4.8 

53-40 

57.8 

1     5.0 

38.18 

36.2 

5-3 

38.70 

55.1 

5.5 

15.72 

60.3 

5.7 

2475 

27.2 

5.8 

54-59 

57.7 

1     6.0 

38.00 

35.9 

6.3 

38.27 

55.1 

6.5 

15.64 

60.6 

6.7 

25.11 

27.2 

6.8 

55-83 

57.7 

7.0 

37.86 

35.6 

7.2 

37.83 

55.1 

7.5 

15.51 

60.9 

7.7 

25.48 

27.3 

7.8 

57.11 

57-7 

8.0 

1 

37.78 

35.2 

8.2 

37.38 

55.1 

8.5 

15.33 

61.3 

8.7 

25.84 

27.4 

8.8 

58.40 

57-7 

1     9.0 

37-77 

34.9 

9.2 

36.93 

55-1 

9-5 

15.10 

61.6 

9.7 

26.19 

27.6 

9.7 

59.67 

57.7 

10.0 

37.84 

34.6 

10.2 

36.49 

55.0 

10.5 

14.83 

61.9 

10.7 

26.53 

27.7 

10.7 

60.92 

57.8 

n.o 

37.97 

34.2 

11.2 

36.07 

54.9 

XI.5 

14.54 

62.2 

1 1.7 

26.85 

27.9 

11.7 

62. 12 

57-8 

12.0 

1 

38.15 

33.9 

12.2 

35.68 

54.8 

12.5 

14.24 

62.5 

12.7 

27.14 

28.1 

12.7 

63.24 

57-9 

13.0 

38.35 

33.7 

13.2 

35.31 

54.8 

13.5 

13.95 

62.8 

13.7 

27.42 

28.2 

13.7 

64.29 

58.0 

13.9 

38.54 

33.4 

14.2 

34.96 

54.7 

14.5 

13.68 

63.0 

14.7 

27.69 

28.4 

14.7 

65.30 

58.0 

14.9 

38.69 

33.1 

15.2 

34.62 

54.6 

15.4 

13-45 

63.3 

15.7 

27.96 

28.5 

15.7 

66.30 

58.1 

15.9 

1 

38.80 

32.8 

16.2 

34.27 

34.6 

16.4 

13.23 

63.5 

16.7 

28.24 

28.6 

16.7 

67.31 

58.1 

1  16.9 

38.87 

32.6 

17.2 

33-91 

54-5 

17.4 

13.02 

63.8 

17.7 

2S.53 

28.7 

17.7 

68.36 

58.2 

17.9 

38.92 

32.3 

18.2 

33.53 

54-5 

18.4 

12.81 

64.0 

18.7 

28.84 

28.9 

18.7 

69.47 

58.2 

I  18.9 

38.97 

32.0 

19.2 

33.13 

54-4 

19.4 

12.59 

64.3 

19.7 

29.17 

29.0 

19.7 

70.65 

58.3 

1  19.9 

39.05 

31.7 

20.2 

32.71 

54-4 

20.4 

12.34 

64.6 

20.7 

29.50 

29.1 

20.7 

71.87 

58.3 

1 

;   20.9 

39.18 

31.4 

21.2 

32.28 

54-3 

21.4 

12.04 

64.9 

21.7 

29.83 

29.3 

21.7 

73.13 

58.4 

21.9 

39.38 

31.0 

22.2 

31.84 

54.2 

22.4 

11.68 

65.2 

22.7 

30.15 

29.5 

22.7 

74.39 

58.5 

22.9 

39.66 

30-7 

23-2 

31.41 

54.1 

23.4 

11.28 

65.5 

23.7 

30.47 

29.7 

23-7 

75.64 

58.6 

1  23.9 

40.01 

30.4 

24.2 

31.01 

53-9 

24.4 

10.85 

65.8 

24.7 

30.77 

29.9 

24.7 

76.83 

58.7 

1  24.9 

40.42 

30.1 

25.2 

30-63 

53.8 

25.4 

10.41 

66.0 

25.7     31.05 

30.2 

25.7 

77.95 

58.9  1 

!  25.9 

40.86 

29.8 

26.2 

30.27 

53.6 

26.4 

9.96 

66.2 

26.7 

31.30 

30.4 

26.7 

79.00 

59.0 

26.9 

41.30 

29.5 

27.2 

29.93 

53.4 

27.4 

9.53 

66.4 

27.7 

31.52 

30.6 

27.7 

79-97 

59-2   1 

27.9 

41.72 

29.2 

28.2 

29.61 

53.3 

28.4 

9.12 

66.6 

28.7 

31.74 

30.8 

28.7 

80.89 

59.3, 

1  28.9 

42.11 

29.0 

29.2 

29.31 

53-2 

29.4 

8.75 

66.8 

29.6 

31.96 

31.0 

29.7 

81.79 

59.5      1 

'  29.9 

42.46 

28.8 

30.2 

29.01 

53.0 

30.4 

8.40 

67.0 

30.6  1  32.19 

31-2 

30.7     82.71 

59.6      ■ 

30-9 

42.79 

28.5 

31-2 

28.69 

52.9 

31.4 

8.06 

67.2 

31.6  1  32.42 

31.4 

31.7     83.65 

59-7 

31.9 

43.10 

28.3 

32.2 

28.37 

52.8 

32.4 

7.71 

67.4 

32.6     32.67 

31.6 

32.7  1  84.63 

59.8 

[Eph  10] 


542 
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CIRCUMPOLAR   STARS. 

I 

! 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

aUrsaeMin. 

{Po/aris). 

Mean 
Solar 
Date. 

51  Cephei 
(Hev.). 

Mean 
Solar 
Date. 

6  Ursae  Min. 
(B.). 

Mean 
Solar 
Date. 

6  Ursae  Min. 

Mean 
Solar 
Date. 

?.  Ursae  Min. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

h    m 

0      • 

h    m 

0      • 

h    m 

0      1 

b    m 

0      * 

h    m 

0      » 

May 

I  25 

4-8849 

May 

658 

+87  II 

May 

12  14 

-f-88  12 

May 

18     I 

-1-8636 

May 

19  II 

+88  59 

1.9 

s 
43.10 

28.3 

1.2 

s 
28.69 

52.9 

1.4 

s 
68.06 

7.2 

1.6 

s 
32.42 

31.4 

1.7 

s 
23.65 

59.7 

.2.9 

43.42 

28.0 

2.2 

28.37 

52.8 

2.4 

67.71 

7.4 

2.6 

32.67 

31.6 

2.7 

24-63 

59.8 

3.9 

43.78 

27.7 

3.2 

28.03 

52.7 

3.4 

67.34 

7.7 

3.6 

32.93 

31.8 

3.7 

25.67 

59.9 

4.9 

44.19 

27.4 

4.2 

27.67 

52.5 

4.4 

66.93 

7.9 

4.6 

33.19 

32.0 

4-7 

26.75 

60.1 

5-9 

44.68 

27.2 

5.2 

27.31 

52.4 

5.4 

66.47 

8.2 

5.6 

33.44 

32.2 

5.7 

27.83 

60,2 

6.9 

45.24 

26.9 

6.2 

26.95 

52.2 

6.4 

63.98 

8.4 

6.6 

33.68 

32.5 

6.7 

28.90 

60.4 

7.9 

45.86 

26.6 

7.2 

26.60 

52.0 

7.4 

65.46 

8.7 

7.6 

33.90 

32.8 

7-7 

29.93 

60.6 

8.9 

46.53 

26.3 

8.2 

26.27 

51.8 

8.4 

64.90 

8.9 

8.6 

34." 

33.1 

8.7 

30.89 

60.8 

9.9 

47.22 

26.1 

9.2 

25.97 

51.5 

9.4 

64.32 

9.1 

9.6 

34.30 

33.4 

9.7 

31.78 

61.0  i 

10.9 

47.91 

25.9 

10.2 

25.70 

51.3 

10.4 

63.75 

9.2 

10.6 

34.46 

33.6 

10.7 

32.60 

61.3 

11.9 

48.57 

25.7 

II. 2 

25.46 

51.I 

11.4 

63.20 

9.4 

11.6 

34.6J 

33.9 

11.7 

33.35 

61.5 

12.9 

49.20 

25.5 

12.2 

25.23 

50.9 

12.4 

62.68 

9.5 

12.6 

34.75 

34.2 

12.7 

34.06 

61.7 

13-9 

49.77 

25.3 

131 

25.01 

50.7 

13.4 

62.20 

9.6 

13.6 

34.89 

34.4 

13.7 

34.78 

61.9 

14.9 

50.30 

25.1 

14. 1 

24.78 

50.5 

14.4 

61.75 

9.8 

14.6 

35.04 

34.7 

14.7 

35.52 

62.1 

15.9 

50.82 

24.9 

15.1 

24.53 

50.3 

15.4 

61.30 

10.0 

15.6 

35.21 

34.9 

15.7 

36.30 

62.2 

16.9 

51.36 

24.7 

16.1 

24.27 

50.1 

16.4 

60.84 

lO.I 

16.6 

35.40 

35.1 

16.7 

37.12 

62.4 

17.9 

51.94 

24.4 

17.1 

23.99 

49.9 

17.4 

60.37 

10.3 

17.6 

35.59 

35.4 

17.6 

37.99 

62.6 

18.9 

52.58 

24.2 

18. 1 

23.70 

49.7 

18.4 

59.86 

10.4 

18.6 

35.78 

35.6 

18.6 

38.89 

62.8 

19.9 

53.28 

23.9 

19.1 

23.40 

49.5 

19.4 

59.30 

ia6 

19.6 

35.97 

35.9 

19.6 

39.81 

63.0 

20.9 

54.05 

23.7 

20.1 

23.10 

49.3 

20.4 

58.69 

10.8 

20.6 

36.14 

36.2 

20.6 

40.70 

63.3 

21.9 

54.87 

23.5 

21. 1 

22.82 

49.0 

21.3 

58.05 

10.9 

21.6 

36.30 

36.5 

21.6 

41.54 

63.5 

22.9 

55-74 

23.3 

22.1 

22.57 

48.7 

22.3 

57.39 

II.O 

22.6 

36.43 

36.9 

22.6 

42.32 

63.8   1 

23.9 

56.62 

23.1 

23.1 

22.35 

48.5 

23.3 

56.73 

ii.i 

23.6 

36.53 

37.2 

23.6 

43.02 

64.1 

24.9 

57.47 

22.9 

24.1 

22.15 

48.2 

24.3 

56.09 

11.2 

24.6 

36.62 

37.5 

24.6 

43.63 

64.4   . 

25.9 

58.30 

22.8 

25.1 

21.97 

47.9 

25.3 

55.48 

11.3 

25.6 

36.70 

37.8 

25.6 

44.17 

64.6   ■ 

26.9 

59.09 

22.6 

26.1 

21.82 

47.6 

26.3 

54.89 

11.4 

26.6 

36.77 

38.1 

26.6 

44.68 

64.9 

27.9 

59.84 

22.5 

27.1 

21.69 

47.4 

27.3 

54.34 

11.4 

27.6 

36.83 

.   38.4 

27,6 

45.18 

65.1 

28.9 

60.56 

22.3 

28.1 

21.54 

47.1 

28.3 

53.82 

11.5 

28.6 

36.90 

38.6 

28.6 

45.69 

65.4 

29.9 

61.26 

22.2 

29.1 

21.38 

46.9 

29.3 

53.30 

11.6 

29.6 

36.99 

38.9 

29.6 

46.22 

65.6  1 

30.9 

61.98 

22.0 

30.1 

21.22 

46.7 

30.3 

52.77 

11.7 

30.6 

37.09 

39.2 

30.6 

46.80 

65.8 

31.9 

62.75 

21.8 

31.1 

21.04 

46.5 

31.3 

52.21 

11.8 

31.6 

37.18 

39.4 

31.6 

47.42 

66.1 

32.9 

63.57 

21.7 

32.1 

20.85 

46.2 

32.3 

51.62 

11.9 

32.6 

37.28 

39.7 

32.6 

48.05 

66.3 

[Eph  10] 
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CIRCUMPOLAR  STARS. 

1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

aUrsae  Min. 

{Poiaris). 

Mean 
Solar 
Date. 

51  Cephei 
(Hbv.). 

fMean 
Solar 
Date. 

6Ursae  Min. 

.       (B.). 

Mean 
Solar 
Date. 

rJ  Ursae  Min. 

Mean 
Solar 

1 

XUrsseMin.  ' 

1 

Right 

Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Right 
Ascen- 
sion. 

Declina- 1 

tion      , 

North,   1 

h    m 

0     » 

h  m 

0      » 

h   m 

0      » 

h    m 

0     » 

h  m 

1 

0      .1 

June 

I  26 

-f88  49 

June 

658 

-f-87  II 

June 

12  14 

-f88  12 

June 

18     I 

-h86  36 

June 

19  II 

+89     0' 

i.g 

8 

3-57 

21.7 

I.I 

s 

20.85 

46.2 

1.3 

s 

51.62 

11.9 

1.6 

A 
37.28 

39-7 

1.6 

s 

48.05 

ft 
6.3 

2.9 

4.48 

21.5 

2.1 

20.65 

45-9 

2-3 

50.98 

12.0 

2.6 

37-37 

40.1 

2.6 

48.68 

6.6 

3.9 

5.46 

21-3 

3-1 

20.47 

45-6 

3-3 

50.30 

12.1 

3.6 

37.44 

40.4 

3.6 

49.27 

6.9 

4.9 

6.47 

21.2 

4.1 

20.32 

45.3 

4.3 

49.60 

12.2 

4.6 

37-49 

40.7 

4.6 

49-79 

7.2 

5-9 

7-51 

21.0 

5-1 

20.19 

45.0 

5-3 

48.88 

12.2 

5-5 

37-52 

41.1 

5-6 

50.24 

7.5 

6.9 

8.55 

20.9 

6.1 

20.08 

44-7 

6-3 

48.17 

12.3 

6.5 

37-52 

41.4 

6.6 

50.60 

7.8 

7.8 

9.56 

20.8 

7.1 

20.01 

44.4 

7-3 

47.48 

12.3 

7-5 

37-51 

41.8 

7-6 

50.89 

8.1 

8.8 

10.52 

20.8 

8.1 

19.96 

44.1 

8.3 

46.83 

12.3 

8.5 

37-49 

42.1 

8.6     51.12 

8.4 

9.8 

11.43 

20.7 

9.1 

19.91 

43-8 

9-3 

46.21 

12.3 

9-5 

37-46 

42.4 

9.6  1  51-34 

8.7 

10.8 

12.30 

20.6 

10. 1 

19.87 

43.5 

10.3 

45.63 

12.3 

10.5 

37.43 

42.7 

10.6  j  51-56 

9.0 

11.8 

13.14 

20.6 

ii.i 

19.82 

43.3 

11.3 

45.07 

12.3 

11.5 

37.42 

.  42.9 

11.6 

51.81 

9.3 

12.8 

13-97 

20.5 

12.1 

19.76 

43.0 

12.3 

44-50 

12.3 

12.5 

37-42 

43.2 

12.6 

52.10 

9.6 

13.8 

14.82 

20.4 

13.1 

19.68 

42.8 

13-3 

43-93 

12.3 

13-5 

37.44 

43.5 

13.6 

52.44 

9.8 

14.8 

15.72 

20.3 

14. 1 

19.58 

42.5 

14-3 

43.34 

12.3 

14-5 

37-46 

43-8 

14.6 

52.82 

10. 1 

15.8 

16.68 

20.1 

15.1 

19.48 

4^2 

15-3 

42.70 

12.3 

15.5 

37-48 

44.1 

15.6 

53.21 

10.4 

16.8 

17.70 

20.0 

16. 1 

19.39 

41.9 

16.3 

42.03 

12.3 

16.5 

37-49 

44-4 

16.6 

53.59 

10.7 

17.8 

18.77 

19.9 

17.0 

19.30 

41.6 

17.3 

41.32 

12.3 

17-5 

37-48 

44.8 

17.6 

53.93 

II.O 

18.8 

19.88 

19.9 

18.0 

1923 

41.2 

18.3 

40.60 

12.3 

18.5 

37.44 

45.1 

18.6 

54-20 

11.4 

19.8 

21.01 

19.8 

19.0 

19.19 

40.9 

19.3 

39.87 

12.2 

19.5 

37.39 

45-5 

19.6 

54.38 

11.7 

20.8 

22.13 

19.8 

20.0 

19.18 

40.6 

20.3 

39.15 

12.2 

20.5 

37.31 

45.8 

20.6 

54-47 

12.1 

21.8 

23.21 

19.7 

21.0 

19.20 

40.2 

21.3 

38.46 

12. 1 

21.5 

37-21 

46.2 

21.6 

54.50 

12.4 

22.8 

24.24 

19.7 

22.0 

19.25 

39-9 

22.3 

37-81 

12.0 

22.5 

37.10 

46.5 

22.6 

54.47 

12.7 

23.8 

25.22 

19.7 

23.0 

19-31 

39-6 

23-3 

37-20 

II.9 

23.5 

36.99 

46.8 

235 

54.41 

13.0 

24.8 

26.16 

19.7 

24.0 

19-37 

39-3 

24.3 

36.62 

.     II.8 

24-5 

36.88 

47-1 

24.5 

54.36 

13.3 

25.8 

27.07 

19.7 

25.0 

19.42 

39-0 

25- 3 

36.06 

II.8 

25.5 

36.79 

47-3 

25.5 

54-33 

13.6 

26.8 

27.98 

19.7 

26.0 

19.46 

38.8 

26.3 

35.50 

11.7 

26.5 

36.71 

47-6 

26.5 

54-33 

13.9 

27.8 

28.93 

19.7 

27.0 

19.49 

38.5 

27.2 

34-93 

n.6 

27.5 

36.64 

47-9 

27.5 

54-37 

14.2   1 

28.8 

29.92 

19.6 

28.0 

19.51 

38.2 

28.2 

34-33 

11.6 

28.5 

36.56 

48.2 

28.5 

54-44 

14.5 

29.8 

30.97 

19.6 

29.0 

19.52 

37.9 

29.2 

33-69 

II. 5 

29.5 

36.48 

48.5 

29.5     54.50 

14.8 

30.8 

32.08 

19.6 

30.0 

19-54 

37.6 

30.2 

33.01 

H.5 

30.5 

36.38 

48.8 

30.5     54-53 

15-1 

3X.8 

33-23 

19.6 

31.0 

19.58 

37.3 

31.2 

32.32 

11.4 

31.5 

36.26 

49.2 

31.5     54-52 

15.5 

[Eph  10] 
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JULY,  1910. 

(CONSTANTS  OF  PARIS  CONFERENCE.) 


CIRCUMPOLAR  STARS. 

1 

1 

1 

1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

1 

1 
1 

1 

Mean: 
Solar 
Date. 

a  Ursae  Min. 
(Polaris). 

Mean 
Solar 
Date. 

51  Cephei 
(Hev.). 

Mean 
Solar 
Date. 

6  Ursae  Min. 
(B.). 

Mean 
Solar 
Date. 

6  Ursae  Min. 

Mean 
Solar 
Date. 

A  Ursae  Min.  1 

1 
1 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina-' 

tion 

North.  : 

h    m 

0      . 

b    m 

0      f 

b   m 

0         r 

h    m 

0     « 

h  m 

1 
0      '  ' 

July 

126 

+8849 

July 

658 

-f87  II 

July 

12  14 

+8812 

July 

18     I 

+86  36. 

July 

19  II 

+89     0^ 

1 

1.8 

s 
33-23 

n 
19.6 

I.O 

3 
19.58 

37.3 

1.2 

s 
32.32 

II.4 

1.5 

s 
36.26 

49.2 

1-5 

8 
54.52 

"      1 
15.5    1 

2.8 

34.42 

19.6 

2.0 

19.64 

36.9 

2.2 

31-61 

II.3 

2.5 

36.12 

49.5 

2.5 

54-43 

15.8 

3.8 

35.61 

19.6 

3.0 

19.73 

36.6 

3.2 

30.90 

II.2 

3.5 

35.95 

49.8 

3.5 

54.26 

16.2 

4.8 

36.76 

19.7 

4.0 

19.85 

36.2 

4.2 

30.21 

II.I 

4.5 

35.76 

50.2 

4.5 

54.00 

16.5   1 

5.8 

37.87 

19.8 

5.0 

19.99 

35-9 

5.2 

29.55 

10.9 

5.5 

35.56 

50.5 

5.5 

53.68 

16.9    ' 

6.8 

38.94 

19.9 

6.0 

20.16 

35.6 

6.2 

28.93 

10.8 

6.5 

35.36 

50.8 

6.5 

53.32 

17.2    1 

7.8 

39.95 

19.9 

6.9 

20.33 

35.3 

7.2 

28.36 

10.6 

7.5 

35.17 

51.0 

7.5 

52.95 

17.5    , 

8.8 

40.91 

20.0 

7.9 

20.50 

35.0 

8.2 

27.82 

10.4 

8.5 

34.98 

.  51.3 

8.5 

52.60 

17.8   1 

9.8 

41.84 

20.1 

8.9 

20.65 

34-7 

9.2 

27.29 

10.3 

9.5 

34.80 

51.5 

9.5 

52.29 

1 
18. 1    1 

I0.8 

42.78 

20.1 

9.9 

20.78 

34.4 

10.2 

26.76 

10.2 

10.5 

34.64 

51.8 

10.5 

52.03 

18.4   1 

II.8 

43.75 

20.2 

10.9 

20.90 

34.2 

11.2 

26.22 

10.0 

ix-5 

34.50 

52.0 

11.5 

51.81 

18.7' 

12.8 

44.76 

20.2 

11.9 

2I.OX 

33.9 

12.2 

25.65 

9.9 

12.4 

34.35 

52.3 

12.5 

51-62 

19.0   1 

1 

13.8 

45.83 

20.2 

12.9 

'21.12 

33.6 

13.2 

25.04 

9.8 

13.4 

34.19 

52.6 

13.5 

51.43 

19.3   1 

14.8 

46.96 

20.3 

13.9 

21.24 

33.3 

14.2 

24.40 

9.6 

14.4 

34.02 

52.9 

14.5 

51.20 

19.6   , 

15.7 

48.12 

20.3 

14.9 

21.37 

32.9 

15.2 

23.74 

9.4 

15.4 

33.83 

53-2 

15.5 

50.92 

20.0 

i6.7 

49.28 

20.4 

15.9 

21.53 

32.6 

16.2 

23.07 

9.2 

16.4 

33.61 

53.6 

16.5 

50.56 

20.3   j 

17.7 

50.44 

20.5 

16.9 

21.72 

32.3 

17.2 

22.41 

9.0 

17.4 

33.37 

53.9 

X7.5 

50.12 

20.7   , 

18.7 

51.57 

20.7 

17.9 

21.93 

31-9 

18.2 

21.77 

8.8 

18.4 

33.12 

54.2 

18.5 

49.60 

21.0 

19.7 

52.66 

20.8 

18.9 

22.16 

31.6 

19.2 

21.18 

8.6 

19.4 

32.85 

54-4 

19.5 

49.01 

21.4  ! 

20.7 

53.69 

21.0 

19.9 

22.42 

31.3 

20.2 

20.63 

8.3 

20.4 

32.58 

54-7 

20.5 

48.38 

21.7 

21.7 

54.65 

2I.X 

20.9 

22.69 

31.0 

21.2 

20.12 

8.1 

21.4 

32.31 

54.9 

21.5 

47.75 

22.0 

22.7 

55.58 

21.2 

21.9 

22.95 

30.7 

22.2 

19.64 

7.9 

22.4 

32.05 

55-1 

22.5 

47-13 

22.3  1 

1  23.7 

56.50 

21.4 

22.9 

23.19 

30.5 

23.2 

19.18 

7.7 

23.4 

31.81 

55-3 

23.5 

46.55 

22.5  1 

1  24.7 

57-43 

21.5 

23-9 

23.42 

30.2 

24.2 

18.71 

7.5 

24.4 

31.57 

55.6 

24.5 

46.01 

22.8  , 

1  25.7 

58-39 

21.6 

24.9 

23.64 

30.0 

25.2 

18.23 

7.3 

25.4 

31.34 

55.8 

25.5 

45.50 

23.1 

,  26.7 

59.40 

21.7 

25.9 

23.85 

29.7 

26.2 

17.72 

7.1 

26.4 

31. II 

56.0 

26.5 

45.00 

23.4 

1  27.7 

60.46 

21.8 

26.9 

24.07 

29.4 

27.2 

17.17 

6.9 

27.4 

30.87 

56.3 

27.5 

44.48 

23-7 

1  28.7 

61.57 

22.0 

27.9 

24.30 

29.1 

28.2 

16.59 

6.7 

28.4 

30.61 

56.6 

28.5 

43.93 

24.0  , 

1  29.7 

62.71 

22.1 

28.9 

24.54 

28.8 

29.2 

15.99 

6.5 

29.4 

30.33 

56.8 

29.5 

43.31 

24.4  ' 

30.7 

63.86 

22.3 

29.9 

24.81 

28.5 

30.2 

15-39 

6.3 

30-4 

30.02 

57.1 

30.5 

42.62 

24.7 

'   31-7 

64.98 

22.5 

30.9 

25.11 

28.2 

31.2 

14.82 

6.0 

31.4 

29.70 

57-4 

31.4 

41.85 

25.0  1 

32.7 

66.05 

22.7 

31.9 

25.45 

27.9 

32.1 

14.28 

5.7 

32.4 

29.36 

57-6 

32.4 

41.00 

25.4  1 

1 

[Eph  10] 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursse  Min. 
{Polaris). 

Mean 
Solar 
Date. 

51  Cephei 

(Hev.). 

Mean 
Solar 

6  Ursae  Min. 
(B.). 

Mean 
Solar 
Date. 

rf  Ursae  Min. 

Mean 
Solar 
Date. 

A  Ursae  Min. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

h    m 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

h  m 

0      ' 

h  m 

e        f 

h    m 

0     I 

0     ' 

h    m 

e       • 

Aug. 

127 

-H8849 

Aug. 

658 

+87  11 

Aug. 

12  14 

+88  II 

Aug.     18    I 

-h86  36 

Aug. 

19  II 

+89      0 

1.7 

s 
6.05 

22.7 

1.9 

s 
25.80 

27.6 

i.i 

s 
14.28 

•> 

65.7 

1      ° 
1.4  ,  29.36 

57.6 

1-4 

8 
41.00 

25.4 

2.7 

7.08 

22.9 

2.9 

26.15 

27.3 

2.1 

13.78 

65.4 

2.4 

29.02 

57.8 

2.4 

40.10 

25.7 

3-7 

8.04 

23.2 

3.9 

26.50 

27.1 

3.1 

13.33 

65.1 

3-4 

28.67 

58.0 

3.4 

39.18 

25.9 

4-7  1    S-93 

23.4 

4-9 

26.85 

26.8 

4.1 

12.92 

64.8 

4.4 

28.33 

58.2 

4.4 

38.27 

26.2 

5-7       9.79 

23.6 

5.9 

27.18 

26.6 

5-1 

12.53 

64.6 

5.4 

28.00 

58.4 

5-4 

37.39 

26.5 

6.7  .  10.63 

23.8 

6.9 

27.49 

26.4 

6.1 

12.15 

64.3 

6.4 

27.69 

58.6 

6.4 

36.57 

26.7 

7.7     II-50 

24.0 

7-9 

27.78 

26.1 

7-1 

11.76 

64.0 

7.4 

27.40 

58.8 

7.4 

35.80 

27.0 

8.7  '  12.39 

24.2 

8.9 

28.06 

25.9 

8.1 

11.35 

63.8 

8.4 

27.12 

59.0 

8.4 

35.07 

27.2 

9-7     13-32 

24.3 

9.9 

28.35 

25.6 

9.1 

10.91 

63.5 

9.4 

26.83 

59.2 

9.4 

34.35 

27.5 

10.7  i  14.30 

24.5 

10.9 

28.65 

25-3 

10. 1 

10.44 

63.3 

10.4 

26.53 

59-4 

10.4 

33.62 

27.8 

11.7  ,  15-32 

24.7 

11.9 

28.98 

25.0 

II. I 

9.95 

63.0 

11.4 

26.22 

59.6 

11.4 

32.84 

28.0 

12.7  '  16.37 

24.9 

[2.9 

29.33 

24.7 

12.1 

9.45 

6a.7 

12.4 

25.88 

59.8 

12.4 

31.99 

28.3 

13.7     17.41 

25.1 

13.9 

29.71 

24.5 

13. 1 

8.96 

62.4 

13.4 

25.52 

60.1 

13.4 

31.06 

28.7 

14.7     18.42 

25.4 

14.9 

30.11 

24.2 

14. 1 

8.49 

62.0 

14.4 

25.14 

60.3 

14.4 

30.05 

29.0 

15-7     19.39 

25.6 

15.9 

30.52 

24.0 

15.1 

8.05 

61.7 

15.4 

24.75 

60.5 

15.4 

28.97 

29.3 

16.7     20.29 

25.9 

16.9 

30.95 

23-7 

16. 1 

7.66 

61.3 

16.4 

24.36 

60.6 

16.4 

27.85 

29.3 

17.7     21.12 

26.2 

17.9 

31.38 

23.5 

17.1 

7.32 

61.0 

17-3 

23.97 

60.8 

17.4 

26.72 

29.8 

18.7    21.90 

26.5 

18.9    31.79 

23.3 

18. 1 

7.02 

60.6 

18.3 

23.59 

60.9 

18.4 

25.61 

30.0 

19.6    22.65 

26.7 

19.9    32.19 

23.1 

19. 1 

6.74 

60.3 

19.3 

23.22 

61.0 

19.4 

24.53 

30.2 

20.6    23.40 

27.0 

20.9  '  32.58 

22.9 

20.1 

6.46 

60.0 

20.3 

22.87 

61. 1 

20.4 

23.49 

30.4 

21.6    24.17 

27.2 

21.9 

32.96 

22.7 

21.1 

6.18 

59-7 

21.3 

22.52 

61.2 

21.4 

22.48 

30.6 

22.6    24.97 

27-5 

22.9 

33.33 

22.5 

22.1 

5.87 

59.4 

22.3 

22.17 

61.4 

22.4 

21.50 

30.8 

23.6    25.81 

27.7 

23.9 

33.70 

22.3 

23.1 

5.52 

59.1 

23. 3 

21.82 

61.5 

23.4 

20.52 

3I.I 

24.6    26.71 

27.9 

24.9 

34.09 

22.1 

24.1 

5.15 

58.8 

24.3 

21.46 

61.7 

24.4 

19.51 

31.3 

25.6    27.64 

28.2 

25-9 

34.51 

21.8 

25.1 

4.77 

58.5 

25.3 

21.09 

61.9 

25.4 

18.46 

31.6 

26.6    28.58 

28.5 

26.9    34.95 

21.6 

26.1 

4-39 

58.2 

26.3 

20.70 

62.0 

26.4 

17.34 

31-9 

27.6    29.51 

28.8 

27-9  1  35-42 

21.3 

27.1 

4.01 

57.8 

27.3  1  20.28 

62.2 

27.4 

16.14 

32.1 

28.6  1  30.40 

29.1 

28.9    35.91 

21.1 

28.1 

3.65 

57.5 

28.3 

19.84 

62.3 

28.4 

14.86 

32.4 

29.6  1  31.23 

29.5 

29.9    36.41 

20.9 

29.1 

3-34 

57.1 

29.3 

19.39 

62.5 

29.4 

13.53 

32.6 

30.6    31.99 

29.8 

30.8    36.90 

20.8 

30.1 

3-09 

56.7 

30.3 

18.94 

62.6 

30.4 

12.19 

32.8 

31.6    32.67 

30.1 

31.8     37-39 

20.6 

31.1 

2.88 

56.3 

31.3 

18.51 

62.6 

31.4 

10.85 

33.0 

1  32.6    33.30 

i 

30.5 

32.8    37.87 

20.4 

32.1 

2.70 

55.9 

32.3 

18.09 

62.7 

32.4 

9.53 

33.2 

I9I0- 


-35 
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SEPTEMBER,  1910. 

(CONSTANTS  OF  PARIS  CONFERENCE.) 


CIRCUMPOLAR   STARS, 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

\ 

Mean 
Solar 
Date. 

a  Ursae  Min. 
{Polaris). 

Mean 
Solar 
Date. 

51  Cephei 
(Hev.). 

Mean 
Solar 
Date. 

6  Ursae  Min. 
(B.). 

Mean 
Solar 
Date. 

6  Ursae  Min. 

Mean 

Solar 
Date. 

A  Ursae  Min.  > 

I 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
N^rth,    1 

h    m 

0     ' 

h    m 

0     . 

h    m 

0 

h    m 

0 

h    m 

.  .1 

Sept. 

I  27 

-(-8849 

Sept. 

658 

+87  II 

Sept. 

12  13 

-»^8ii 

Sept. 

18     I 

+8637 

Sept. 

19  10 

+89  0 

1 

1.6 

s 

33.30 

30.5 

1.8 

8 
37.87 

20.4 

I.I 

8 
62.70 

»» 
55.9 

1.3 

8 

18.09 

2.7 

1.4 

s 
69.53 

-    ! 
33.2 

2.6 

33-91 

30.8 

2.8 

38.33 

20.3 

2.1 

62.54 

55.6 

2.3 

17.68 

2.8 

2.4 

68.27 

33-4 

3.6 

34-51 

31.I 

3.8 

38.76 

20.2 

3.1 

62.39 

55.2 

3.3 

17.29 

2.8 

3.4 

67.07 

33-5  , 

4.6 

35.13 

31.4 

4.8 

39.18 

20.0 

4.1 

62.23. 

54.9 

4.3 

16.91 

2.9 

4.4 

65.92 

33.7 

5.6 

35.79 

31.6 

5.8 

39.59 

19.9 

5.0 

62.04 

54.6 

5.3 

16,54 

3.0 

5.3 

64.79 

33-9 

6.6 

36.50 

31.9 

6.8 

40.01 

I9.-7 

6.0 

61.81 

54-2 

6.3 

16.17 

3.1 

6.3 

63.67 

340 

7.6 

37.25 

32.2 

7.8 

40.45 

19.5 

7.0 

61.55 

53-9 

7.3 

15-79 

3-2 

7.3 

62.52 

34.2 

8.6 

38.02 

32.5 

8.8 

40.92 

19.3 

8.0 

61.29 

53.5 

8.3 

15.39 

3.3 

8.3 

61.31 

34-5   '■ 

1 

9.6 

38.79 

32.8 

9.8 

41.41 

19. 1 

9.0 

61.04 

53.1 

9.3 

14.97 

3.4 

9.3 

60.04 

34.7   t 

I0.6 

39.53 

33.2 

10.8 

41.92 

18.9 

lO.O 

60.79 

52.7 

10.3 

14.53 

3.5 

10.3 

58.70 

34-9 

II.6 

40.23 

33-5 

U.8 

42.45 

18.8 

II.O 

60.57 

52.3 

II. 3 

14.07 

3.6 

11.3 

57.28 

35.1 

12.6 

40.87 

33.9 

12.8 

43.00 

18.6 

12.0 

60.41 

51.9 

12.3 

13.61 

3.6 

12.3 

55.80 

35.3  j 

1 

13.6 

41.43 

34-3 

13.8 

43.54 

18.5 

13.0 

60.31 

51.5 

13.3 

13.15 

3.6 

13.3 

54.31 

1 
35-4 

14.6 

41.94 

34.6 

14.8 

44.06 

i8.4 

14.0 

60.25 

51.1 

14.3 

12.71 

3.7 

14.3 

52.85 

35.6  i 

15.6 

42.40 

35.0 

15.8 

44.57 

18.3 

15.0 

60.21 

50.7 

15.3 

12.27 

3.7 

15.3 

51.42 

35.7  ' 

16.6 

42.83 

35-3 

16.8 

45.07 

l8.2 

16.0 

60.18 

50.3 

16.3 

11.85 

3.7 

16.3 

50.03 

35.8   1 

17.6 

43.27 

35.7 

17.8 

45.55 

18. 1 

17.0 

60.15 

49.9 

17.3 

11.45 

3.7 

17.3 

48.68 

35.9  j 

18.6 

43.74 

36.0 

18.8 

46.01 

18.0 

18.0 

60.10 

49.6 

18.3 

11.06 

3.7 

18.3 

47.38 

36.0 ; 

19.6 

44.25 

36.3 

19.8 

46.47 

17.9 

19.0 

60.03 

49-2 

19.3 

10.66 

3.7 

19.3 

46.10 

36.1  1 

20.6 

44.80 

36.6 

20.8 

46.95 

17.8 

20.0 

59.94 

48.9 

20.3 

10.26 

3.7 

20.3 

44.80 

36.3 

21.6 

45.38 

37.0 

21.8 

47.45 

17.7 

21.0 

59.82 

48.5 

21.3 

9.84 

3.8 

21.3 

43.47 

36.4 

22.6 

45.99 

37.3 

22.8 

47.97 

17.5 

22.0 

59.69 

48.2 

22.3 

9.40 

3.8 

22.3 

42.08 

36.5 1 

23.6 

46.60 

37-7 

23.8 

48.52 

17.4 

23.0 

59.57 

47.8 

23.2 

8.95 

3.8 

23-3 

40.62 

36.7  ■ 

24.6 

47.17 

38.1 

24.8 

49.08 

17.3 

24.0 

59.47 

47.4 

24.2 

8.48 

3.9 

24.3 

39.10 

36,8 

25.3 

47.68 

38.5 

25.8 

49.66 

17.2 

24.9 

59.41 

46.9 

25.2 

8.00 

3.9 

25.3 

37.52 

37.0 1 

.6.5 

48.11 

38.9 

26.8 

50.24 

17. 1 

25.9 

59.41 

46.5 

26.2 

7.52 

3.8 

26.3 

35.91 

37.1 ' 

27.5 

48.47 

39-3 

27.8 

50.82 

17. 1 

26.9 

59.45 

46.1 

27.2 

7.04 

3.8 

27.3 

34.30 

37.2 

28.5 

48.77 

39-7 

28.8 

51.38 

17.0 

27.9 

59.53 

45.7 

28J2 

6.58 

3.7 

28.3 

32.72 

37.2 

29.5 

49.02 

40.1 

29.8 

51.91 

17.0 

28.9 

59.63 

45.3 

29.2 

6.15 

3.7 

29.3 

31.20 

37.3 

30.5 

49.26 

40.5 

30.8 

52.42 

17.0 

29.9 

59.74 

44.9 

30.2 

5-73 

3.6 

30.3 

29.74 

37.3 

31-5 

49.51 

40.8 

31.8 

52.91 

17.0 

30-9 

59.86 

44-5 

31.2 

5.33 

3.5 

31.3 

28.33 

37-4 

32.5 

49.78 

41.2 

32.8 

53.39 

16.9 

31.9 

59.95 

44.2 

32.2 

4.95 

3.5 

32.3 

26.97 

37-4 
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(CONSTANTS  OF  PARIS  CONFERENCE.) 


547 


CIRCUMPOLAR   STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursae  Min. 
(Poiaris). 

Mean 
Solar 
Date. 

51  Cephei 
(Hev.). 

Mean 
Solar 
Date. 

6  Ursae  Min. 
(B.). 

Mean 
Solar 
Date. 

A  Ursae  Min. 

Mean 
Solar 
Date. 

A  Ursae  Min. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

h  m 

0      ' 

h  m 

0      . 

h  m 

0      * 

h  m 

0      ' 

h  m 

0      » 

Oct. 

127 

+8849 

Oct. 

658 

4-87  II 

Oct. 

12  13 

-f-88  II 

Oct. 

18    0 

4^636 

Oct. 

19    9 

+89    0 

1-5 

s 
49-51 

40.8 

1.8 

s 
52.91 

17.0 

1.9 

.    s 
59.95 

44.2 

1.2 

B 
65-33 

63.5 

1-3 

88^33 

37.4 

2-5 

49.78 

41.2 

2.8 

53.39 

16.9 

2.9 

60.01 

43.8 

2.2 

64.95 

63.5 

2.3 

86.97 

37-4 

3.5 

50.10 

41.5 

3.8 

53.87 

16.8 

3-9 

60.04 

43.4 

3-2 

64.56 

63.4 

3-3 

85.64 

37.5 

4-5 

50.46 

41.9 

4.8     54.36 

! 

16.8 

4.9 

60.06 

43-1 

4.2 

64.16 

63.4 

4.3 

84.30 

37-5 

5-5 

50.84 

42.2 

5.8 

54.86 

16.7 

5.9 

60.07 

42.7 

5-2 

63.75 

63-4 

5-3 

82.93 

37.6 

6.5 

51.23 

42.6 

6.8     55.39 

16.6 

6.9 

60.10 

42.3 

6.2 

63.33 

63.3 

6.3 

81.50 

37.7 

7.5 

51.61 

43.0 

7-7 

55-94 

16.6 

7-9 

60.15 

41.8 

7-2 

62.89 

63.3 

7-3 

80.00 

37.8 

8.5 

51.94 

43-4 

8.7 

56.50 

16.5 

8.9 

60.25 

41.4 

8.2 

62.43 

63.2 

8.3 

78.45 

37.9 

9.5 

52.20 

43.8 

9.7  j  57.08 

16.5 

9.9 

60.40 

41.0 

9-2 

61.97 

63.2 

9-3 

76.85 

37-9 

10.5 

52.39 

44.2 

10.7    57.66 

16.5 

10.9 

60.60 

40.6 

10.2 

61.51 

63.1 

10.3 

75.22 

38.0 

11.5 

52.51 

44.6 

11.7     58.23 

16.5 

11.9 

60.84 

40.2 

II.2 

61.06 

63.0 

"-3 

73.59 

38.0 

12.5 

1 

52.57 

45.0 

12.7  ,  58.79 

16.5 

12.9 

61.08 

39-8 

12.2 

60.62 

62.8 

12.3 

72.00 

38.0 

13-5 

52.60 

45-4 

13-7 

59-33 

•     16.6 

13.9 

61.33 

39.4 

13.2 

60.20 

62.7 

13.2 

70.46 

38.0 

14.5 

52.62 

45.8 

14.7    59.85 

16.6 

14.9    61.58 

39.0 

14.2 

59.80 

62.5 

14.2 

68.98 

37.9 

15.5 

52.67 

46.2 

15-7 

60.35 

16.6 

15.9 

61.81 

38.7 

15.2 

59.42 

62.4 

15.2 

67.57 

37.9 

16.5 

52.75 

46.5 

16.7 

60.84 

16.7 

16.9 

62.00 

38.3 

16.2 

59.04 

62.3 

16.2 

66.19 

37-9 

17.5 

52.87 

46.9 

17.7 

61.34 

16.7 

17.9 

62.17 

38.0 

17.2 

58.66 

62.2 

17.2 

64.81 

37.9 

18.5 

53-03 

47.2 

18.7 

61.85 

16.7 

18.9 

62.32 

37-6 

18.2 

58.27 

62.1 

18.2 

63.41 

37.9 

19.5 

53.21 

47-6 

19.7 

62.38 

16.7 

19.9 

62.48 

37.3 

19.2 

57.86 

62.0 

19.2 

61.97 

37.9 

20.5 

53-38 

48.0 

20.7 

62.93 

16.7 

20.9 

62.65 

36.9 

20.2 

57.44 

61.9 

20.2 

60.47 

37.9 

21.5 

53.53 

48.4 

21.7 

63.50 

16.7 

21.9 

62.86 

36.5 

2Z.2 

57.01 

61.8 

21.2 

58.92 

38.0 

22.5 

53.62 

48.8 

22.7 

64.08 

16.7 

22.9  '63.11 

36.1 

22.2 

56.57 

61.7 

22.2 

57-31 

38.0 

23.5 

53.65 

49-3 

23.7 

64.67 

16.8 

23.9 

63-42 

35.7 

23.2 

56.12 

61.5 

23.2 

55.67 

37-9 

24.5 

53.60 

49.7 

24.7 

65.25 

16.8 

24.9 

63.77 

35.3 

24.2 

55.68 

61.3 

24.2 

54.02 

37.9 

25.5 

53.49 

50.1 

25.7    65.82 

16.9 

25-9 

64.15 

34-9 

25.2 

55.26 

61.I 

25.2 

52.41 

37.8 

26.5 

53.32 

50.5 

26.7    66.37 

17.0 

26.9 

64.55 

34.6 

26.2 

54.86 

60.9 

26.2 

50.85 

37.8 

27.5 

53." 

50.9 

27.7 

66.88 

17.I 

27.9 

64.95 

34-2 

27.2 

54-47 

60.7 

27.2 

49.36 

37.7 

28.5 

52.91 

51-3 

28.7 

67.36 

17.2 

28.9 

65.34 

33.9 

28.2 

54.11 

60.5 

28.2 

47.94 

37-6 

29.5 

52.73 

51.6 

29.7 

67.83 

17.3 

29.9 

65.69 

33.6 

29.1 

53.77 

60.3 

29.2 

46.58 

37.5 

30.5 

52.57 

52.0 

30.7    68.30 

17.4- 

30.9 

66.01 

33.3 

30.1 

53.44 

60.I 

30.2 

45.26 

37.4 

31-5     52.45 

52.3 

31.7    68.77 

17.5 

31.9 

66.31 

33.0 

3I-I 

53-IO 

60.0 

31.2 

43.96 

37-3 

32.4    52.37 

i 

52.7 

32.7    69.24 

17.6 

32.9 

66.61 

32.6 

32.1 

52.76 

59.8 

32.2 

42.65 

37.3 
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NOVEMBER,  1910. 

(CONSTANTS  OF  PARIS  CONFBRENCB.) 


CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

aUrsae  Min. 
(Po/aris). 

Mean 
Solar 
Date. 

51  Cephei 

(Hev.). 

Mean 
Solar 
Date. 

6  Ursae  Min. 
(B.). 

Mean 
Solar 
Date. 

6  Ursae  Min. 

Mean 
Solar 
Date. 

A  Ursae  Min. 

Right 

;Ascen- 

sion. 

Declina- 

tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

0 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

h    ui 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

h    m 

Declina- 
tion 
North. 

h    m 

h    m 

h    m 

0     • 

0     • 

»     > 

Nov. 

127 

+8849 

Nov. 

659 

+87  II 

Nov. 

12  14 

+88  II 

Nov. 

18    0 

+8636 

Nov. 

19    9 

-h89    0 

1.4 

s 
52.37 

52.7 

1.7 

8 
9.24 

17.6 

1.9 

s 
6.61 

32.6 

I.I 

s 
52.76 

59-8 

1.2 

s 
42.65 

37-3 

2.4 

52.31 

53.0 

2.7 

9.73 

17.6 

2.9 

6.91 

32.2 

2.1 

52.40 

59.6 

2.2 

41.30 

37-2 

3.4 

52.24 

53.4 

3.7 

10.24 

17.7 

3.9 

7.22 

31.9 

3.1 

52.03 

59.5 

3.2 

39.89 

37.1 

4.4 

52.13 

53.8 

4.7 

10.78 

17.8 

4-9 

7.58 

31.5 

4-1 

51.64 

59-3 

4-2 

38.42 

37-1 

1 

5-4 

51.96 

54.2 

5.7 

11.32 

17.9 

5-9 

7.99 

31.1 

5-1 

51.25 

59.1 

5-2 

36.92 

1 
37vO  1 

6.4 

51.73 

54.6 

6.7 

11.86 

18.0 

6.9 

8.44 

30.7 

6.1 

50.87 

58.9 

6.2 

35-39 

36.9  1 

7-4 

51.42 

55.0 

7-7 

12.40 

18.I 

7.9 

8.93 

30.4 

7.1 

50.50 

58.7 

7.2 

33.86 

36.8  1 

8.4 

51.05 

55.4 

8.7 

12.92 

18.3 

8.9 

9.45 

30.0 

8.1 

50.14 

58.4 

8.2 

32.36 

36.7 

9.4 

50.63 

55.8 

9.7 

13.41 

18.5 

9.9 

9.98 

29.7 

9.1 

49.79 

58.1 

9.2 

30.92 

36.5! 

10-4 

50.18 

56.1 

10.7 

13.88 

18.7 

10.9 

10.50 

29.4 

10. 1 

49.47 

57-9 

10.2 

29.55 

36.3 

JI.4 

49.75 

56.5 

11.6 

M-33 

18.8 

11.9 

II.OI 

29.2 

II. I 

49.17 

57.6 

II. 2 

28.24 

36.2  t 

12.4 

49.35 

56.8 

12.6 

14-77 

19.0 

12.9 

11.48 

28.9 

12.1 

48.89 

57-3 

12.2 

26.99 

36.0 

13.4 

48.99 

57-1 

13.6 

15.21 

19.1 

13.9 

11.92 

28.6 

13.1 

48.60 

57.1 

13.2 

25.78 

35.8 

14.4 

48.66 

57.5 

14.6 

15.65 

19.3 

14.9 

12.34 

28.4 

14. 1 

48.31 

56.9 

14.2 

24.56 

35.7  , 

15-4 

48.37 

57.8 

15.6 

16.10 

19.4 

15.9 

12.76 

28.1 

15.1 

48.01 

56.7 

15.2 

23.32 

35.6    : 

16.4 

48.09 

58.1 

16.6 

16.57 

19.5 

16.9 

13.19 

27.8 

16. 1 

47.69 

56.4 

16.2 

22.04 

35.4 

17.4 

47.79 

58.5 

17.6 

17.05 

19.7 

17.9 

13.65 

27.5 

17.1 

47.37 

56.2 

17. 1 

20.71 

35.3 ! 

18.4 

47.44 

58.9 

18.6 

^7.54 

19.8 

18.9 

14.14 

27.1 

18. 1 

47.03 

56.0 

18.1 

19-33 

35.2 

19.4 

47.03 

59-2 

19.6 

18.05 

20.0 

19.8 

14.67 

26.8 

19. 1 

46.69 

55.7 

I9.I 

17.92 

35-0 

20.4 

46.55 

59.6 

20.6 

18.55 

20.2 

20.8 

15.26 

26.5 

20.1 

46.36 

55.4 

20.1 

16.50 

34.9 

21.4 

46.00 

60.0 

21.6 

19.03 

20.4 

21.8 

15.88 

26.2 

21.1 

46.04 

55.1 

21. 1 

15.11 

34.7 

22.4 

45.39 

60.3 

22.6 

19.49 

20.6 

22.8 

16.52 

26.0 

22.1 

45.74 

54.8 

22.1 

13.76 

34-5 

23-4 

44-73 

60.7 

23.6 

19.92 

20.9 

23.8 

17.16 

25.7 

23.1 

45.47 

54.5 

23-1 

12.49 

34-2 

24.4 

44.07 

61.0 

24.6 

20.32 

21. 1 

24.8 

17-79 

25.5 

24.1 

45-23 

54.2 

24.1 

11.32 

34.0 

25.4 

43-42 

61.3 

25.6 

20.70 

21.3 

25.8 

18.40 

25.2 

25.1 

45.01 

53.9 

25.1 

10.23 

33.7 

26.4 

42.79 

6i.6 

26.6 

21.06 

21.6 

26.8 

18.98 

25.0 

26.1 

44.80 

53.6 

26.1 

9.18 

33.5 

27.4 

42.21 

61.9 

27.6 

21.42 

21.8 

27.8 

19.53 

24.8 

27.1 

44.60 

53.3 

27.1 

8.17 

33-3 

28.4 

41.66 

62.1 

28.6 

21.78 

22.0 

28.8 

20.06 

24.6 

28.1 

44.39 

53.0 

28.1 

7.17 

33.1 

29.4 

41.14 

62.4 

29.6 

22.15 

22.2 

29.8 

20.58 

24.3 

29.1 

44.17 

52.8 

29.1 

6.16 

32.9 

30.4 

40.62 

62.7 

30.6 

22.53 

22.3 

30.8 

21.11 

24.1 

30.1 

43.94 

52.5 

30.1 

5.10 

32.7 

31.4 

40.08 

63.0 

31.6 

22.93 

22.5 

31.8 

21.67 

23.8 

31.1 

43.70 

52.2 

3I.I 

4.00 

32.5  i 
1 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursse  Min. 
{Polaris). 

Mean 
Solar 
Date. 

51  Cephei 
(Hbv.). 

Mean 
Solar 
Date. 

6UrsaeMiii. 

(B.). 

Mean 
Solar 
Date. 

6  Uisae  Min. 

Mean 
Solar 
Date. 

}i  Ursae  Min. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 

Uon 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 

North. 

Right 
Ascen- 
sion. 

Declina- 
tion 

North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

h  m 

0      » 

h    m 

0      ' 

h   m 

0      t 

h   m 

0        r 

h    m 

0      t 

Dec. 

127 

+8850 

Dec. 

659 

+87  II 

Dec. 

12  14 

■f«8ii 

Dec. 

18    0 

-^8636 

Dec. 

19    8 

+89    0 

1-4 

s 
40.08 

3.0 

1.6 

s 
22.93 

22.5 

1.8 

8 
21.67 

23.8 

I.I 

s 
43.70 

ft 
52.2 

I.I 

8 
64.00 

32.5 

2.4 

39-49 

3.4 

2.6 

23.34 

22.7 

2.8 

22.28 

23.6 

2.1 

43.46 

51.9 

2.1 

62.85 

32.3 

3.4 

38.84 

3.7 

3.6 

23.76 

23.0 

3.8 

22.93 

23.3 

3.0 

43.22 

51.6 

3.1 

61.68 

32.1 

4.4 

38.11 

4.0 

4.6 

24-17 

23.2 

4.8 

23-63 

23.1 

4.0 

42.98 

51.3 

4.1 

60.51 

31.9 

5.4 

37.31 

4-3 

5.6 

24-56 

23.5 

5.8 

24.36 

22.8 

5.0  1  42.76 

51.0 

5.1 

59.38 

31.6 

6.4 

36.47 

4-6 

6.6 

24.92 

23.8 

6.8 

25.10 

22.6 

6.0 

42.56 

50.6 

6.1 

58.31 

31.4 

7.3 

35.60 

4.9 

7.6 

25.25 

24.1 

7.8 

25.83 

22.5 

7.0 

42.39 

50.2 

7.1 

57.31 

31.1 

8.3 

34.73 

5.1 

8.6 

25.37 

24.4 

8.8 

26.55 

22.3 

8.0 

42.24 

49.9 

8.1 

56.38 

30.8 

9.3 

33.88 

.  5.4 

9.6 

25.86 

24.7 

9.8 

27.23 

22.2 

9.0 

42.10 

49.5 

9.1 

55.52 

30.5 

10.3 

33.08 

5.6 

10.6 

26.14 

24.9 

10.8 

27.87 

22.0 

10.0 

41.96 

49.2 

10. 1 

54.72 

30.2 

11.3 

32.32 

5.8 

11.6 

26.42 

25.2 

H.8 

28.49 

21.9 

II.O 

41.83 

48.9 

ii.i 

53.95 

29.9 

12.3 

31.60 

6.0 

12.6 

26.71 

25.4 

12.8 

29.09 

21.8 

12.0  j  41.70 

48.6 

12.1 

53.17 

29.7 

13.3 

30.  go 

6.3 

13.6 

27.01 

25.7 

13.8 

29.69 

21.6 

13.0    41.56 

48.3 

13.1 

52.36 

29.4 

14.3 

30.20 

6.5 

14.6 

27.32 

25.9 

14.8 

30.31 

21.4 

14.0 

41.40 

48.0 

14. 1 

51.51 

29.2 

15.3 

29.48 

6.8 

15.6 

27.65 

26.2 

15.8 

30.96 

21.3 

15.0 

41.24 

47.7 

15.1 

50.62 

28.9 

16.3 

28.70 

7.0 

16.6 

27.98 

26.4 

16.8 

31.64 

21. 1 

16.0 

41.07 

47.4 

16. 1 

49.69 

28.7 

17-3 

27.85 

7.3 

17.6 

28.30 

26.7 

17.8 

32.37 

20.9 

17.0 

40.91 

47.0 

17.1 

48.75 

28.4 

18.3 

26.93 

7.6 

i8.6 

28.61 

27.0 

18.8 

33.14 

20.8 

18.0 

40.76 

46.6 

18. 1 

47.83 

28.1 

19-3 

25.96 

7.8 

19.5 

28.90 

27.4 

19.8 

33.93 

20.7 

19.0  1  40.63 

46.3 

19. 1 

46.97 

27.8 

20.3 

24.94 

8.0 

20.5 

29.16 

27.7 

20.8 

34.72 

20.6 

20.0 

40.52 

45.9 

20.1 

46.18 

27.5 

21.3 

23.90 

8.2 

21.5 

29.38 

28.0 

21.8 

35.50 

20.5 

21.0 

40.44 

45.5 

21.0 

45.48 

27.1 

22.3 

22.87 

8.4 

22.5 

29.57 

28.4 

22.8 

36.26 

20.4 

22.0 

40.39 

45.1 

22.0 

44.87 

26.8 

23.3 

21.87 

8.6 

23.5 

29.74 

28.7 

23.8 

36.99 

20.3 

22.9 

40.36 

44.8 

23.0 

44.34 

26.5 

24.3 

20.91 

8.7 

24.5 

29.91 

29.0 

24.8 

37.68 

20.3 

23.9    40.34 

1 

44-4 

24.0 

43.86 

26.1 

25.3 

19.99 

8.8 

25.5 

30.07 

29.3 

25.7 

38.34 

20.2 

1 
24.9    40.33 

44.1 

25.0 

43.41 

25.8 

26.3 

19.IX 

9.0 

26.5 

30.24 

29.5 

26.7 

38.98 

20.1 

25.9    40.31 

43.8 

26.0 

42.96 

25.5 

27.3 

18.25 

9.1 

27.5 

30.42 

29.8 

27.7 

39.62 

20.1 

26.9    40.27 

43.5 

27.0 

42.48 

25.3 

28.3 

17.39 

9.3 

28.5 

30-61 

30.1 

28.7 

40.28 

20.0 

27.9 

40.22 

43.2 

28.0 

41.97 

25.0 

29-3 

16.50 

9.5 

29.5 

30.81 

30.4 

29.7 

40.97 

19.9 

28.9 

40.17 

42.8 

29.0 

41.41 

24.7 

30.3 

15.56 

9.7 

30.5 

31.01 

30.7 

30.7 

41.70 

19.8 

29.9 

40.11 

42.5 

30.0 

40.83 

24.4 

31-3 

14.55 

9.8 

31.5 

31.21 

31.0 

31.7 

42.47 

19.7 

30.9 

40.07 

42.2 

31.0 

40.25 

24.1 

1  32.3 

I 

13.48 

10.0 

32.5 

31.39 

31.3 

32.7 

43.26 

19.6 

31.9 

40.03 

41.8 

32.0 

39.70 

23.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 

Solar 
Date. 


Jan.  0.4 
10.3 
20.3 
30-3 

Feb.   9-2 

19.2 
Mar.  1*2 
II. 2 
21. 1 
31.1 

Apr.  10.1 
20.1 
30.0 

May  lo.o 

20.0 

29.9 

June  8.9 

18.9 

28.9 

July    8.8 

18.8 

28.8 

Aug.   7-8 

17.7 

27.-7 

Sept.  6.7 
16.6 
26.6 

Oct.  6.6 
16.6 

26.5 

Nov.    5-5 

15.5 

25-5 

Dec.    5-4 

15.4 
25.4 
35.3 


Riffht 
Ascension. 


h     m 

o  55 


72.64 
69.74 
66.82' 

63-99 
61.36 


2.90 


a.83 

a.  63 
a.  33 


59-03 
57.10 
55.64  ^ 
54-69] 
54.30 

54-47  ^ 
55-19^ 
56.43  ^ 
58.13^ 
60.24 

62.69 
65.33 
68.25 
71.21 
74.19 


1.93 
1.46 


0.17 


3-45 


a.  69 
2.87 
2.96 
S.98 
2.91 


77.10 

79-89' 
82.48 
84.83 
86.88 


2.35 
2.05 


88.60 

89.94 
90.88 
91.40 
91.48 


0.94 

O.S2 


0.38 


91.10 
90.28 
89.02 

87-34 
85.27 

82.88 
80.23 
77-41 


0.82 
1.26 


X.68 
2.07 


a.  39 


2.65 


ei  (H.). 

Daclina- 

tion 

North. 

0      » 

+8546 

" 

44-4 

^^^ 

44-9 

44.8     ^ 

0.7 

44-1 

42.8-' 

1.9 

40.9 

38.5  '* 

3V8*' 

2.9 

32.9 

29.8^-^ 

3.0 

26.8 

2.9 

23-9 

2.7 

21.2 

18.,'^ 

1.9 

17.0 

1-4 

15.6 

0.9 

14-7 

0.4 

14-3 

0.2 

14.5 

0.7 

15.2 

1.3 

t^-« 

18.3 

£  a-3 

20.6 

2.7 

23-3 

26.3'" 

3.4 

^^•%.6 

33-3 

3-7 

37.0 

3*9 

40.9 

Q  3-9 

^^•^8 

'^•\e 

52.2 

g.  3-4 

55.6 

f<^ 

61.3 

2.2 

63-5       , 

1.6 
65.1 

66.0"^ 

fi  Hydri. 


Riffht 
Ascension. 


h     m 

2  33 


38.23 

37-09 

35-90, 

34-68 

33.46 


X.14 
1. 19 


1.17 


Declina- 
tion 
South. 


-7929 
88.3 


89.1 

89-3 

88.9 

87.9 


0.8 


0.4 


1-5 


32.29  86.4 

^  i.iol         ^  2.1 

31.19  1  84.3 

1.00  I  _     ^  2.5 

30.19  1  81.8 

^       -^0.88,      ^      2.9 

29.31  I  78.9 

,8.58  °-"i  75.6'-' 

0-56;  3.5 

28.02  '     72.1 

27.64"^'!  68.4^-^ 
o-i9|   ^     ^3.8 

27-45  ^^  I  64.6 

0.00  o  3-8 

27.45  I   60.8 

_     0.20,  3.7 

27-65  ^,„!  57-1     . 
0.39 .       •    3.6 


28.04         \  53.3 

o  ^      0-58  I  3.4 

28.62       I  50.1    ' 
^  0.74  I  3.0 

^^•^'0.89/7-1,, 

^^•S.2 
X.X2!^"x.7 


30.25 
31-27  ' 


T.l8> 


32.39 

33-57 
35-99,.,,  I 


38.22 
39.18 

39-99 
40.62 
41.05 


a96 
0.81 
0.63 
0.43 


41.27 
41.26 
41.03 
40.58 
39.94 


a  01 
0.23 
0.45 
0.64 
0.82 


12 
15 


37-06 


0.97 
1.09 


40.5, 

39-3 
38.7. 
38.7. 
39-4  ^ 

40.6 

42.4; 

44.6 

47-3^ 
50.2 


1.8 


2.7 


3.2 


53.4, 
56.6 

59-7' 
62.6' 

65.3 

69.2 
70.4' 


3-2 


2.7 


47Cephei(H.). 


Right 
Ascension. 


Declina- 
tion 

North, 


h     m 

253 


s 
65.60 
64.80 
63.88  \ 
62.87 
61.82 


0.80 


1.05 
1.06 


+79    3 
65.0 

66.9-' 


60.76       1 

I.OI 

59-75  ^^ 

58.83°-'' 
\       0.78 1 

5^-77  0.C0 1 
'**•'' 0.43! 

"•'•^0.63  1 

I 
58.05 

a.8x 
58.86 

o        0-96 

59.82 

60.91 

62.10  I 

X.26  I 

63.36  I 

64.66  ''^^ 
65.98'-^' 
67.28  ''"^ 

^•54,^ 
1.20 


68.3 
69.1 
69-3 1 

68.8 
67.8' 
66.3  ; 

64-3 
61.9 


0.8 


0.5 


a-4 


X.09 


39-3, 
56.6 

53-8 
5I-I 
48.5 

46.2 
44.2 
42.6 
41.4 
40.7 


a.8 

a.7 
2.6 
a.3 


X.6 


0.7 


I 


69.74 
70.85 
71.86 
72.75 
73.49 

74-07 
74-49  ^ 
74.72] 
74-76  ^ 
74.61  ^ 

74-26 
73-73  ^ 
73-03  ' 


0.89 


0.58 


0.42  I 


40.5 
40.8 

41.5 
42.7 

44-4 

46.5 
48.9 

51-7; 
54-8" 
58.1 


3.4 


0.53 


61.5, 
65.0; 
68.5; 
71.9; 
75-2 

78.2 
80.8 
83.0' 


3.0 


2.6 


6  Mensae. 


Right 
Ascension. 


Declina- 
tion 
South. 


h     m 
423 

8 

^•7°. ..6 
f54..3o 

61.45 

,  1.40 

60.05 

X.I9 

57-54  ,.^ 
0.25 


-8025 


42.1 

44-4 
46.2 

47-5 
48.3 

48.5 
48.1 
47-2 


1.8 


a8 


35-8  '  " 

32-5; 

29.1 


3.3 


I 
5^-"  0.20  I 

5^-1^  a.4.: 

5^-«^o.62i 
55-^^o.8x' 


3.6 


25-5 
21.9  ] 
18.4 
I5-I 


3.6 


3-3 
3.1 


2.8 


56.25 
57.23 
58.34  ; 
59-55  [ 
60.82 


t 


0.98 


1.30, 


9-2 
6.8 

2.8 


a.4 


2.6 


3.1 


0.5 


62.12 

_  X.28  I 

63.40         I 
-     _     X.21  I     "      i.o 
64.61  I     4.1 

65.7>-"i  5.8  ;•' 

66.68  °-»*'     8.0  *•' 

0,77  I  2.6 


67-45 . 
68.02 

68.35 
68.43 
68.26 


0.57, 


0.08 1 
0.171 


I  10.6 
13-6; 
16.8  ■ 


0.42 1 


23-4 


3.2 


67.84 
67.18 
66.31 


0.66 
0.87 


26.6 
29.5 

32.1 


a.9 


Groombridge  944. 


Right 
AacensioiL 


Declina- 
tion 
North. 


h     m 

5  32 


+85   9 


71.07 
70.72 

69.87 
68.56 

66.85 


0.35 
0.85 
X.31 
1.7X 
2.03 

64.82 

a.27 
62.55 

60.16 

2.42 

57-7^.34 
55-4%.,, 

53-^3 
51-32  .  _ 


49-75 
48:58 

47.83 

47-54 
47.72 
48.35 
49.42 
50.91 

52.78  ^ 
54.98 

57.47 
60.19 
63.10 

66.14 
69.25 
72.37 
75-43 
78.38 

81.16 
83.70 

85-94 
87.81 
89.27 

90.26 
90.76 
90.75 


I.X7 
0.75 


0.29 


0.18 
0.63 
1.07 
1.49 
X.87 


2.49 
2.72 
2.91 
3.04 


3-" 
3.12 
3.06 

a.95 
2.78 


a.  54 
2.24 

1.87 
1.46 
0.99 


aso 


3.2 

3.0 


2.7 


22.5 

25-7 
28.7 

33-^., 

36.5, 
37.1, 

36.5 


35.3 

33-7, 

31.6 

29.1 

26.4; 

23.6 
20.7 
17.8 
15.0 
12.4' 


1.6 


a.  5 


2.9  I 

2.8, 


8.0 
6.3 

5-°; 
4.1^ 

3•^ 
^\ 

6.3  _ 

8.1 
10.3  [ 
12.8' 

15.7 
18.8  ■ 


«-7 


1.3  I 


,  *^5 


a.5 

2.9 


3.a 


25.4 
28.6 


3-4 

3.a 


[Eph  10] 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


C  Mensae. 


Right 
Aacension. 


Declina- 
tion 
South. 


25  Cameiop.  (H.). 


Right 
Ascenaion. 


Declina- 
tion 
North. 


I  Draconis  (H.). 


Right 
Aacension. 


Declina- 
tion 
North. 


C  Chamaeleontis. 


Right 
Aacension. 


Declina- 
tion 
South. 


^  Chamaeleontis. 


Right 
Ascension. 


Declina- 
tion 
South. 


Jan. 


0.6 

10.6 

20.5 

30.5 

Feb.   9-5 

19.5 
Mar.  1.4 
11.4 
21.4 
31-3 

Apr.  10.3 
I  20.3 

!     30.3 

j  May  10.2 
20.2 

30.2 

1  June   9«2 

19.1 

29.1 

July    9-1 

19.0 
29.0 
Aug.  8.0 
18.0 
27.9 

Sept.  6.9 
16.9 
26.9 

Oct.  6.8 
16.8 

26.8 
Nov.  5-7 
15-7 
25.7 
Dec.    5-7 

15.6 
25.6 
35-6 


h     m 

647 


a 
4»-75 
42.45 
41.89 
41.10 
40.09  ^ 


0.30 
o.s6 
0.79 


—  8042 

64.8 

68.3^-' 

71.6^-^ 

74-7,8 


38.90 
37-56 
36.12 

34-60 
33.05  ' 


1.34 
1.44 


X.52 


31.51 
30.01 
28.59 
27.27 
26.09 

25.08 
24.26 
23.64 
23.24 
23.07 

23.44  \ 
23.96^ 
24.69 ' 
25.61 

26.69 
27.90 
29.19  ^ 

30.53  \ 
31.86 


1.50 
1.4a 


1. 18 


0.82 
0.62 
0.40 
0.17 
0.07 


0.92 


X.34 


33.14 
34-32 
35.36 
36.21 
36.84 


37-22 

37-35 
37.20 


1.28 


1. 18 
1.04 
0.85 
0.63 
0.38 


0.13 
0.15 


79.9 
81.8 

83.3 
84.3 
84.7 

84.6 
84.0 
82.9 
81.4 
79.4; 


1.5 


0.4 


0.6 


1.5 


77.0 
74-2; 
71.2  \ 
68.0; 
64.7 

61.4 

58.2; 

55-2; 

52.5. 

50.1 

48.2 
46.8  ' 
46.0 
45-9. 
46.4 

47.6 

49-3 
51.6 

54.4  ' 
57.5; 

60.9 

64.4 ; 
68.0' 


3.3 


1.9 


0.8 


0.5 


2.3 


h     m 
7  12 


19.55 
20.11 
20.32 
20.18 
19.70 


0.36 


+8234 

76.1 

3.x 
79.2 


0.14 
0.48 
0.78 


18.92 
17.87 
16.61 
15.19 
13.69 


1.26 

1.43 


1.50 


12.17 
10.69 

9.32 
8.10 ' 
7.09^ 

6.32 

5.81 
5.58 
5.63 

5.97 

6.59 
7.47 
8.60 
9.96 

11.52 


X.48 

1-37 


0.51 
0.23 
0.05 
0.34 
0.62 


0.88 


Z.36 
1.56 

1.72 


13.24 
15.10 
17.08 
19.13 


1.86 
1.98 


a.  08 


23.29 
25.32 
27.26 
29.06 
30.66 


2.03 
1.94 
1.80 
1.60 

1.37 


32.03  ^ 
33.12^ 
33.89 ' 


82.3 
85.4 
88.3 


91.0 
93.2  ' 
95.0^ 

96.3^ 
97.0* 


96.7' 

95.7 
94.2 
92.3 


1.8 


1.5 


2.3 


90.0 

87.4^ 
84.6 
81.6' 
78.6 

75.6 
72.7; 
69.9  ; 

67-4^ 
65.2  ] 

63.2 
61.6 
60.4 
59.6  I 
59-3, 


59.5, 

60.1 

61.2 

62.8 

64.8 

67.2 
69.9; 

72.9" 


2.8 


3.0 
3-0 


1.6 


1.6 


a- 4 


h     m 
924 


+8143 


25.61 
26.88 
27.90 
28.64 
29.08  * 


1.27 


0.74 


29.21 
29.03 
28.56 
27.84 
26.90 

25.80 

24.57 
23.28 
21.98 
20.72 


o.x8 
0.47 


0,72 
0.94 


1.29 
1.30 


i.a6 


19.54 

18.48 

17.57 
16.85 

16.32  ' 
i 

16.01 

15.93 
16.07 

16.43 
17.02 

17.82 

18.83  ' 
1 
20.03 

21.40 

22.92 

24.56 
26.30 
28.10 
29.92 
31.71 


X.06 
0.91 


0.72 


0.08 
0.14 
0.36 
0.59 
0.80 


1.52 
1.64 


1.80 
1.82 


33.43 
35.01 
36.41 


X.58 
1.40 


24.2  ^ 
26.2  ' 
28.7 
3^-5  ! 
34.5; 

37.6, 
40.6* 

43.5; 
46.1; 
48.3 


1.8 


50.1 

51.3^ 
52.0 
52.1; 
51.7 


0.7 


50.7  , 
49.2 

47.3; 
44.9^ 
42.2  ' 


1.5 


39-2 
36.0 

32.7' 
29.2  ' 
25.8' 


3-2 


3.4 


22.4 
19.2  ' 
16.2  ■ 
13.5" 


9.1 

7.5; 

6.6 
6.1 
6.2^ 


0.5 


6.9 

8.1 
9.8  ■ 


h     m 

9  36 


39.16 
39.87 
40.36 
40.61 
40.63 ' 


0.71 
0.49 


0.25 


40.41 
39.97 
39.33 
38.51 

37.52 

36.41 
35.20 
33.92  ■ 
32.59  \ 
31.25 


0.44 
0.64 
0.82 
0.99 


i.aS 


1.34 


29.93 
28.67 

27.49 
26.41 

25-47 

24.69^ 
24.10 
23-71  ^ 
23.55  \ 
23.62 


1.26 
z.xS 
1.08 
0.94 
0.78 


0.39 


0.30 


23.92 
24.45^ 
25.20  * 
26.14 
27.25  ' 

28.49, 
29.82 

31.19 
32.54 
33-83  ' 


0.53 


1.24 


1.37 
X.35 


35.02 
36.05 
36.90 


1.03 
0.85 


-8031 


52.5, 
55.8; 

59.4; 
63.2; 
67.1  * 


71.0 

74.7! 
78.2" 
81.5; 
84.4 


a.  5 
86.9 

88.9'-° 

1.6 

91.6 
92.1 


92.1 

91.5, 
90.4 

88.8 
86.7^ 

84-3. 
81.6 

78.6; 

75-5 
72.4 

69-3 
66.5; 
64.0  ' 
61.9  ' 
60.2 


0.6 


a.7 


3.1 


1.7 


59-2 
58.8' 

60.0 

6.5; 

63.7 
66.4 
69.5' 


2.7 


b     m 
1044 


X.02 

60.19         o 

61.03"** 
61.68"*' 

6..i3°-« 

0.24 


62.37 
62.39 
62.21 
61.84 
61.29 

60.58 

59.73 
58,76 
57.70   \ 
56.57 

55.40 
54.21 

53.04 
51.91 
50.85 

49.90 
49.08 
48.41 

47-93 
47.65 


0.02 
o.x8 


0.37 
0.55 


0.7X 


0.85 
0.97 


1. 17 


I.X9 
1.17 


1*13 


0.95 


0.82 
0.67 
0.48 
0.28 
0.06 


47-59 , 

47-76 

48.15 

48.77  \ 

49.59 

1 

50.59  . 
51.74 
53.00  I 

54.32  ' 
55.66 

56.97  , 
58.20 

59-31  ' 


0.39 


1.15 


1.31 


-80     3 


31.5 
34-3 
37.5 
41.0 
44.8 

48.7 
52.6 

56.5 
60.3 
63.8 

67.0 
69.9 
72.3 

75.8^ 

76.8 
77.2^ 

77.1^ 

76.4 

75.2 


2.8 

3.a 

3.5 
3.8 


3.9 
3.9 
3.8 
3.5 


a.9 
a.4 


0.4 


1.7 


73-5. 

71.3. 

68.8 

66.0 

63.0 


2.5 
2.8 


3.0 


60.0 

56.9; 

54.0' 

51.4, 
49.1 


2.6 


47.3, 
46.1 

45^4 
45-4 
46.1 


0.7 


0.7 


47.5^ 
49.4 

51.9' 
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FIXED  STARS,  1910. 

(CONSTANTS  OF  PARIS  CONFERENCE.) 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.7 
10.7 
20.7 
30.7 

Feb.    9-6 

19.6 
Mar.  1.6 
11.5 
21.5 
31-5 

Apr.  10.5 
20.4 
30.4 

May  10.4 
20.4 

30-3 

June   9-3 

19.3 

29.2 

July   9-2 

19.2 
29.2 

Aug.  8.1 
18. 1 
28.1 

Sept.  7-1 
17.0 
27.0 

Oct.  7-0 
16.9 

26.9 

Nov.   5-9 

15.9 

25.8 

Dec.    5-8 

15.8 
25.8 
35-7 


h     m 
1059 

8 
61.21 

6i,.94  '•'' 
64.41 '•"' 

66.42    ^ 
0.50 


9  Octantis. 


Right 
Ascension. 


66.92 
67.07  ' 
66.89 
66.38 
65.56 

64.47 
63.12 
61.55 
59-8o 
57-91 


0.18 
0.51 
0.8a 
1.09 


1.35 
1.57 
1.75 
1.89 
1.99 


55-92  ^  ^ 
53.88-^ 
51-84"°^ 


46.22 
44.68 

43.40 
42.42 

41-77 


1.54 


0.98 
0.65 
o.a8 


41-49  ^ 

41.60 

42.09 

42.96 

44.19 


0.49 

0.87 


1.23 
1.54 


45.73  ^ 

47-54, 
49-55  ; 

51.68 ; 

53-87  ' 

56.03 
58.08 
59-97 


Declina- 
tion 
South. 


-84     6 


X2.6 


15.6 
19.0 

22.6 


3-4 
3.6 
3.9 


2.16  I 


3.05  I 
1.89 


26.5 
30.4; 

34.3: 
38.2- 
41.8^ 

45.2. 
48.3; 
51.0^ 
53-3' 
55.1; 

56.4 

57.1^ 
57.2' 
56.8 
55-9; 

54-5 
52.6 
50.2 
47-6 
44-7 

41.6 

38.6- 

35.6; 

32.8 

30.3; 

28.3, 

26.8 

25.9 

25.6 

26.0 


0.7 


2.5 


0.9 
0.3 


0.4 


27.0 
28.7 
30-9' 


1-7 


P  Chamaeleontis. 


Klght 
Ascension. 


h     m 
12  12 


61.30 
62.49 
63-59 
64.58 
65.43 

66.13 
66.66 
67.02 
67.21  * 
67.23  I 

67.08 
66.78 

66.34 
65.76 
65.06 

64.26 
63.38 
62.44 
61.47 
60.49 

59.53 
58.61 

57.78 
57.05 
56.46 

56.03 
55.78 
55.74 
55.90 
56.28 

56.87 
57-65 
58.59 
59.67 
60.85 

62.09 
63.34 
64-57 


1.19 


0.99 
0.85 
0.70 


0.53 
a  36 


0.30 


0.38 
0.70 
0.80 


a88 
0.94 

0.97 
0.98 
0.96 


0.92 

0.83 


0.59 
0.43 


0.25 


0.16 
0.38 
0.59 


0.78 
0.94 
1.08 
1. 18 
1.24 


1.25 
1.23 


DecJina- 
tion 
Scuik. 


-7848 


19.5 

21.3; 

23.6 

26.4 

29.6 


1.8 


33-1 
36.8 
40.6 
44-5 
48.3 


52.0 

55-5 

58.8 
61.7 
64.2 

66.3 
67.8 
68.9; 

69.4^ 
69.3^ 

68.7 
67.6 
66.0 

63-9 
61.5 

58.7 
55.8 
52.8 
49-9 
47-1 

44.6 

42.4 
40.8 

39.7 
39-2 


1.5 


0.5 


1.6 


X.6 


0.5 


39.3 

40.1^ 

41.5 


0.8 


32"  Camelop.  (H.) 


Right 
Ascension. 


h     m 
12  48 

s 

28.64 


30.86 
33-06 
35.16 
37-09 

38.79  , 
40.19 
41.24^ 
41.92  ^ 
42.22 

42.13 

41.68 
40.89 


a.  20 

2. 10 

1.93 

1.70 


1.05 


0*45 
0.79 


36.88 

,  1.72 

1.86 
1.86 
1.81 


33.35 
31.49 
29.63 


27.82 
26.10 
24.52 
23.10 ' 
21.88 ' 


1.58 


0.98 


20.90 

20.17 

19-73] 

19.59 

19.76 


0.17 
0.49 


20.25 
21.06 

22.19 
23.61 
25.30 


1.69 
1.91 


27.21 
29.28 
31.46 


2.18 


Declina- 
tion 
N»rtk. 


+  8353 


52.3, 


51.7^ 
51-7 

53.6 


0.6 


1.9 


55-5, 
57.8  j 
60.5 ' 
63.5' 

66.6 


3.1 


69.6 
72.6 

75-4 
77-8 
79-8] 

81.3, 

82.3 

82.8 

82.7; 

82.0 


2-4 


1.5 


0.5 


0.7 


80.8 

79.1 

76.9; 

74.3; 

71-3; 

67-9 
64-3: 
60.5  • 
56.6; 

52.7 ; 

48.8 

45-1: 

41.6' 

38.4' 

35-6; 


1.7 


3.9 


3.a 


33-3, 
31.6; 
30.6 


X  Octantis. 


Right 
Ascension. 


h    m 
1325 


62.47  , 

65.40 

68.29 

71.06 

73.65 


2.89 
a.  77 
a.  59 


75.99 
78. 


.04^ 


2.05 
X.71 
1.35 

.07"^ 

0.57 


79.75 


10 


82.64 
82.81 
82.58  \ 
81.97  ' 
80.99 

79.65 
78.00 
76.08 

73.93 
71.62 

69.20 
66.76' 

64.37 
62.11 
60.06 


0.17 


0.98 


1.65 


2.31 
2.42 


2.39 
2.26 


2.05 


58.31 
56.92 
55.96 
55-47  \ 
55.49 

56.03 

57-07 
58.60 
60.57 
62.90 

65.51 
68.33 
71.25 


0.96 


1.04 
J.53 
1.97 
2.33 
2.61 


2.82 
2.92 


Declina- 
tion 
SotOJk. 


-8519 


7.5 
8.1 

9-3 


0.6 


1.7 


13.3 


2.7 


16.0 
19. 1 
22.5 
26.1 
29.9 


3.1 


33-7. 
37.4; 
41.1: 
44.6; 
47-9; 

50.8 

53.3! 

55-4 

57.0 

58.1 


1.6 


58.6 
58.6 
58.0 
56.8 
55-1 

53.0 
50.5 
47-7  ' 
44-7 
4X.7: 

38.7 

35.9; 

33.4; 

31.3 

29.7 


3.0 


1.6 


28.7 

28.3; 

28.5 


6  Octantis. 


Right 
Ascension. 


h      m 
14    12 


s 
14.20 
16.27 
18.39^ 
20.50  ' 
22.53  ' 


2.07 


1.92 


24.45 
26.21 

27.78 
29.13  \ 
30.23 


1.76 
1.57 


0.84 


31.07 
31-65 
31.95  ^ 
31.97  [ 
31-71  [ 

31.18 
30.39  ' 
29.37  ] 
28.14 
26.73  ' 


0.58 
■  0,30 


Declina- 
tion 
S0utk. 


-8315 


1.9^ 
1.9^ 

5-2. 


1.7 


7.3 

9.9 

12.8 

16.0; 

19.4 


a.6 
S.9 


3-6 


23.0 
26.7 

30.3 
33.8 
37-2 


3-7 
3.6 
3.5 
3.4 


40.4. 

43.3, 

45.7 

47.8; 

49.4' 


2.9 
2.4 


^5-19     , 

50.5 

1.62 

0.5 

23-57     , 

51.0 

1.65 

0.0 

21.92 

51.0 

0  1.64 

^    0.6 

20.28 

50.4 

18.73'-" 

1.2 
49.2 

1.4X 

1.7 

17-32 

47.5 

1.21 

2.1 

16. 1 1 

45-4 

g.  0.95 

2.5 

15.16     ^ 

42.9 

0.65 

2.7 

14.51 

40.2 

0.32 

2.9 

14.19 

37-3 

0.G4 

3.0 

14.23 

34.3 

^    0.41 
0.78 

2.9 

V^» 

15.42 

28.6 

_        1.12 
16.54 

26.2  *•* 

17.96 '•!: 

2.0 
24-2     ^ 

X.69 

1.6 

19.65  „ 

22.6 

1.89 

^  i-o 

21.54 

2Z.6 

^3.58 -"^ 

0.5 

21. 1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  o.^ 
10.9 
20.9 
30.8 

Feb.    9-8 

19.8 
Mar.  1.8 
11.7 
21.7 
31-7 

Apr.  10.6 
20.6 
30.6 

May  10.6 
20.5 

30.5 
June  9*5 
19.5 
29.4 
July    9-4 

19.4 
29-3 
Aug.  8.3 
18.3 
28.3 

Sept.  7-2 
17.2 
27.2 

Oct.  7-2 
17.1 

27.1 
Nov.  6.1 
16.0 
26.0 
Dec.    6.0 

16.0 
25-9 
35-9 


a  Apodis. 


Right 


Declina- 
tion 


14  36    i-78  39 


31.48          I  29.0 

1.87  _       0.3 

32.75      I  28.7 

'■'1.3a  0.3 

37.94,.,  J  33.0^^^ 
39-"K06i35-3,, 

40.17^^   I  37-9,  „ 

0-94  o  2.9 

41.  II  40.8 

0.80  I  3»a 


41.91 


0.66 


440, 


3.4 


0.50 

.      COI 

43.60 

43-44o,t! 
0.31 

43-13         i 
42.66°-*' 

^  ^  0.60  I 

42.00 

0.73  I 

^^•33  0.83, 


47-4 
50.8 

54-3 
57-7: 
61.0  ■ 


3.4 


64.1 
67.0 

69.5 
71.7 

73-4 


2.5 


1.7 


40.50 

39.60 

38.66 

37.70; 

36.77 


0.90 


0.96 


0.87 


74-7^ 
75.4* 

'75.6; 

1  75-3  ^ 

I  74-4  * 

I 


0.70 , 

0.63 

34-51         ' 
0.46 

33-780.05! 


33-72 
33.89 
34-29 
34.90 
35-71 


0.17  I 
0.40  I 
0.61 
0.81 
0.98 


36.69         I 

37-82 '-'^ 
1.23 
39.05         I 


73.0 
71.1 
68.9 
66.3 
63.6 

60.7 
57.8 

55.1 
52.6 
50.5^ 

48.8 
47.6 
47.0 


2.5 


0.6 


/>  Octantis. 


Right 
Ascension. 


h     m 
15  22 

s 
9.26 


11.50 

13.91 
16.41 

18.95 


2.24 
2.4X 
2.50 
2-54 
2.52 


Declina- 
tion 
Scutk. 


-84    9 


21.47 , 
23.90^ 

26.19  ^ 

28.31 ' 

30.21 

31.85  ^ 

33-22 
34.28 
35-02 
35.42 


1.90 
1.64 


1.06! 


0.40 
0.07 


45.8 

44.7' 
44-2 
44.2 
44.7 

45.8 
47.3 
49.3 
51-7 
54-4 

57.4. 

60.6; 

64.0; 

67.4 

70.9 


0.5 


0.5 


X.5 


3-0 


3.4 


3.3 


^5-"  0.6.     77-4  3.„ 

34.60  80.4 

^o  0-92     «         2.7 


31.01 

29.34 
27.52 
25.61 
23.69 


1.67 
1.82: 

1.91  ' 

1.92  I 


21.81 
20.06 '-75 

18.52"^^' 
1.27  I 

17.25      ! 

16.30  °-^5 1 
0.56 


87.3 
88.7 ' 
89.6' 
89.9 1 
89.7* 

88.9 

87.5' 

85.7; 

83.4 

80.8' 


^5-59o.a8j 

16.58  ^ 
1. 12 


19.21 
21.05 
23.17 


X.84 


78.0 
75.0" 

72.0  " 

69.1  ' 
66.5' 

64.2 

62.2  ' 
60.8' 


y  Apodis. 


Right 
Ascension. 


h     m 
16  19 

8 
28.03 


29.10 
30.30  I 
31.59 
32.94 


1.07 


1.35 
1.38 


34-32 
35.70  \ 
37.05  ^ 
38.34  , 
39.55  , 

40.66 
41.66 
42.52^ 
43.23  ^ 
43.77 


1.38 


0.86 


0.37 


0.19 


0.18 


44.14 
44.33 
44.34 
44.16 

43.81°-^' 

0.52 

'''^'0.66 
42.63 

41.84   "  ''^ 

40.95 
40.00 


0.89 


0.97 


39-03 
38.07 

37-17 
36.36 

35.69 


0.96 


0.81 
0.67 


35.20 

( 
34.90   ^ 

34.82   I 
34.97   * 

35-35 


0.38 


35.95  ^ 
36.76  ' 
37.74 


0.98 


Declina- 
tion 
South. 


-7841 


37.0. 
35.3 
34.1 
33-3  I 
33.0 


1-7 


0.8 


0.7 


2.3 


2.5 


33.2^ 

33.9 

35.0' 

36.6' 

38.5; 

40.8 
43.3 

46.1 

3.0 

*^'  3.0 

"•^  3., 

64.1 

il      2.6 
66.7 

2.3 


69.0 
70.9 
72.3 
73.3 
73-7^ 

73-6^ 
73.0' 
71.9' 
70.2 
68.1  ' 


1.9 


0.4 


2.4 


65-7 
63.1 
60,3 

57-4 
54-6 


2.8 


52.0 
49-7 
47.7' 


2.3 


e  Uisae  Minoris. 


Right 
Ascension. 


b     m 

1654 

8 
62.63 


63.32 
64.28 
65.48 
66.87 

68.40 
70.00 


a69 
0.96 


X.39 
1.53 


X.60 
X.62 


Declina- 
tion 
North. 


+82  10 


61.6 
58.3; 

5^-7, 
50.7 


49.3 
48.5 


a8 


71.62       ^1  48.4 

73.20  48.9 

__  1.48  1.2 

74.68  '   50.1 

1-33  I  1.7 


76.01 
77.14; 


1.13; 


51.8^ 

54.0 

56.6 


2.6 


78.05  °-''  I. ^.^       . 

o        0.^5  2.8 

78.70  59.4  ,  , 

0.37  £         3. 1 

79.07            L  62.5 

0.10  3.1 

79.17            I  65.6 

„      '  0.18  I  ^f       3.1 

78.99           ,  68.7 

'^^  0.46  I  S.0 

78-53^,,  71-7  „ 

_      0.72  I  2.8 

77.81        '  74.5        - 

_  _      0.96  2.6 

76.85  77.1 

'          ^   I.18,  ''         2.2 


75.67   , 

74-30 

72.77 

71.12 

69.38 


1.37 

!.53 


1.65, 


1.79 


67.59 
/   ^^  1.80 
65.79  ,  „  ^ 
64.02  I 

62.32     ^ , 

60.74 

1.42 


59.32 
58.10 

57.11 
56.39 
55.96 

55.83 
56.02 
56.52 


0.99  I 
0.721 

0.43  1 
0.13  I 


79.3 
81.1  ' 

82.5; 
83.4' 
83.8' 

83.7^ 
83.1^ 
82.0  ' 
80.4 
78.4 

75.9 
73.1 
69.9 
66.4 
62.8 


1.6 


2.5 


3.7 


0.19  I 
0.50 


59.1 

55.5 
52.0 


(J  Octantis. 


Right 
Ascension. 


h 
19 


Declina- 
tion 
South. 


-89  14 


4  21.8 

4  25.2  '•'! 

9.3, 

5  6.9    i 

5  40.2''-''l 
^  „  ,18.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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Solar 
Date. 


Jan.    1.2 

IX. I 
21. 1 

3I.I 
Feb.  IO.O 

20.0 

Mar.   2.0 

I2.0 

21.9 
31-9 

Apr.  10.9 
20.9 
30.8 

May  10.8 
20.8 

30-7 

June   9.7 

19.7 

29.7 

July    9«6 

19.6 

29.6 

Aug.    8.6 

18.5 
28.5 

Sept.  7-5 
17.4 
27.4 

Oct.  7-4 
17.4 

27-3 

Nov.   6.3 

16.3 

26.3 

Dec.    6.2 

16.2 
26.2 
36.1 


12  Year  Cat.  1879. 


RiKht      I  Declina- 
Ascenston. ,      tion 
North. 


l-f-8o  12 


h     m 
20  51 

B  !       " 

34.56  ,56.5 

34.06 


0.26 


53.3 


3-2 


33.80  '      50.0 


33-79 


O.OI 

0.24 


46.6 


3.3 


34.03  43.3 

0.47  3.1 

^l'\,^  37.5^^ 

37-09  33-3 

X.15  I. a 

38.24  32.1 

1.23  '  0.7 

39-47  3i«4 

^^  ^'  1.26  I  ^    ^0.0 

40-73,,    '  31.4  „. 
1.25  '  0.6 

41.98  32.0 

" ^  i.ao  ^        1.2 

43«l8  33.2 


44.29 
45.28 
46.12 
46.78 
47-25 


0.99 
Q.84 
0.66 
0.47 
0.27 


35-0 

37.3 
40.0 

43-0 
46.3 


^7-43  ,.3,  56.93., 

47.07  60.5 

46.51  63.9 

0.75  3.2 


45.76 
44.85 
43.79 

42.60 

41-32 


0.9X 

1.06 
1.19 

1.28 

1-35 


67.1 

70.1 

72.7. 

74-9 

76.6 


2.6 


».7 
1.3 


39.97 
38.58  ' 
37.20 
35-85 
34-57 


1.38 


1.28 


33.40  ^ 
32.38  ' 
31-55 


0.83 


77-9 

78.6 

78.7' 

78.3, 

77-2 

75.6 

73.5; 
70.9 


Z.6 


A'  Octantis. 


RiRht      I  Declina- 
Ascension.  1      tion 
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11     III 
21  37     1-83     7 


3.22  !   82.3 

0.70  3.0 

2.52  79-3 

0.40  ^3.3 

2.12  76.0 

0.10  3.5 

2.02  72.5 

0.20  '        3.6 

2.22  68.9 

0-50  3-7 

2.72  65.2 

3.51°-^,  61.6'-' 

4.56'-'".  58.a'-* 
^  ^     1.29  3.2 

5-85  ,.,.    55.0 
7-3^.6,    5^-°  ,.6 


12.84         I  45-4 

J.03  I.J 

14.87^^  44-1^3 

16.93^^.  43.3  „^ 

18.98  43.0 

„   2.00  ,  0.2 

20.98  43.2 

_        X.89,  ^  0.7 

22.87  •  43.9 

24.61    '•^•^-45-2"' 

26.16    '•"  46.9"' 
X.32  I  2.1 


27.48 
28.52 
29.26 
29.67 
29.75 


1.04 
0.74 
0.41 
0.08 
0.25 


29.50  I 

28.92  I 

o  0-89  ' 

28.03  I 

26.88  ""5  i 
1.36 

25.52  I 
1.52, 


49.0 

51-4 

54-1 

57-0^ 

59.9] 

62.8 
65.6' 
68.1  \ 

70.3' 
72.1 


2.9 


24.00 
22.38 
20.73 
19.12 
17.62 

16.28 

15.15 
14.28 


1.65 
X.61 


0.B7 


73-3 
74.0^ 

74-0  I 

73.4, 
72.2 

70.4 
68.1 
65.3^ 


0.7 


Z.8 


2.3 
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23.98  ^  ^      47-6 


23.64 


0.34 

0.22 


43.9 


23.86  40.1 

^      0.79  \        3.8 
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25.98"''  32.6  '-7 

^  ^  1.8a  I  ^        3.6 

27.80  29.0 


30.08 


2.68  1 


3.0 
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42.66  ^•» 

3.70 

I 

50.12  i 

57.49  ' 

60.93 '-^^ 

64.08  ^"5; 

^        a.78  , 


22.6 
19.9  j 
17.6 
15.8' 

14-5 

13-7 
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15.9 


1.3 


66.86  17.7 

_  a.33 1  2.2 

69-19     a      19-9     ^ 
1.81 '  2.6 

71.00  22.5 

'  1.24  I  2.8 

72.24  25.3 

„;  0-62  I     \^  a.9 

72.86  28.2 

0.02 1  3.0 


72.84 

72.18 
70.90 


0.66 
X.28 
1.85 


69-05  I 

66.70  I 

2.75' 


31.2 
34-2 
37-0 
39.5 
41.6 


1.7 


^3-95  3.^!  43.3.., 

60.90 


57-68 
54.41 
51.22 


3.22 
3.27 
3.19 
2.98 


44.4 

44.9* 

44.7; 

43.9 


X.5 


^'•^n.67'^'-S.o 
-^"7,. ,3;  40.4,,^ 
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0.73 
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1        0.27 
46.91 


0,03  I 
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89.4 
I  85.9'': 


46.88         ,  82.2 

„  o.ao !     „      3.8 
^7-80.,,.  78.43.^ 

^r''o.67|74-7    ., 

^^•^^  0.88  17-3.3 
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51-40  J 
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54-32  \ 
55-94  ' 

57-61 
59.30 
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62.58  '•"' 

^^•°9k36! 


X.67 


X.69 
1.67 


64.2 
6x.2- 

58.6 

56.5 
54.8 

1 

53.6^ 

52.9 1 
52-7! 

53-1 
54-1 


2.6 


».7 


0.4 


65-45 
66.63' 


55-5 
5 1  57-4; 


^  0.96  I     ""    "T  2.2 

67-59  I     59.6       ^ 

-o         0.71      _  2.6 

68.30        I  62.2 
68.75  °-«    65..'-' 

0.17  2.9 

68.92  I     68.0 

__  o      0.12  I  3-0 

68.80        I  71.0 

__         0.40  I  a.9 

68.40  I   73.9 

^     ^     0.66,    'f  ^2.6 

67.74  76.5 

66.84°'^'   78.9"*' 
X.09  I  X.9 

65.75  80.8 
64.51"'*;   82.2"^ 

63.17  ^•^^  83.1"^ 

6x.78'-^^;83.3^" 

60.41  "^^  82.9"* 

I. 31  '  1.0 

59.10        ,  81.9 

1.20     _        1.7 
57.90  80.2 
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—82  30  ' 
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0.85 
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44.14 
43.76  ^ 
43-63  ] 
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44.12 
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46.65 
47.91 
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0.38 


0.37 


0.85 


1.26 


94-5 
92.8 
90.6 
87.8 

81.2        I 


«.57 

50.92 

^     ^     X.68 
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-34;::: 

56.10 


62.2 
58.6 
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52.3 

49-7. 

47.6 
45.9 


3.6 
3.3 1 


a.6  I 


».7  , 

I.I 


59-50  , 

61.04 

62.41 

63-57 
64.48 

65.12 
65-46 
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65.21 
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63.78 
62.69 
61.41 

59.98 
58.46 

56.90 
55.37 
53.91 


1.37 
X.16 


0.64 


44.8 

0.0 
^^•3  0.6! 


44-9  ^ 

46.0 

47.6 

49-7^ 
52.2  ' 


2.8 


55-0 
0-34     _  ^  2.9 

57-9 
°-°3    f-    ^  3.0 
I  00.9 

°*^  I  63.9^" 
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1.28 


1.52 
1,56' 


1.53' 
1.46! 
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« 
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ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


The  first  part  of  this  Ephemeris,  embracing  the  positions  of  the  Sun  and  Moon,  the 
distances  of  the  Moon  from  the  center  of  the  Sun,  from  the  centers  of  the  four  most 
conspicuous  planets,  and  from  certain  fixed  stars,  together  with  the  ephemerides  of  the 
planets  Mercury,  Venus,  Mars,  Jupiter,  and  Saturn,  is  designed  for  the  special  use  of 
navigators.  The  remainder  of  the  work  is  intended  to  meet  the  wants  of  astronomers.  It 
contains  the  ephemerides  of  Uranus  and  Neptune,  the  heliocentric  co-ordinates  of  the 
seven  major  planets,  the  rectangular  equatorial  co-ordinates  of  the  Sun,  the  Moon's 
longitude  and  latitude,  data  for  the  libration  of  the  Moon,  the  obliquity  of  the  ecliptic, 
the  nutation,  the  positions  of  383  standard  stars,  the  ephemeris  for  the  meridian  of 
Washington,  etc. 

TIME. 

Astronomers  make  use  of  three  different  kinds  of  time,  namely:  First,  true  or  apparent 
solar  time;  second,  mean  solar  time;  third,  sidereal  time. 

True  or  Apparent  Solar  Time. — This  species  of  time  is  called  indiscriminately  either 
true  solar  time  or  apparent  solar  time,  and  is  measured  by  the  motion  of  the  true  Sun; 
the  length  of  the  day  being  the  interval  between  two  successive  transits  of  the  Sun  over 
the  same  meridian,  and  the  time  of  day  being  always  the  hour  angle  of  the  Sun  from 
the  meridian.  This  is  the  most  obvious  and  natural  measure  of  time,  but  owing  to  the 
obliquity  of  the  ecliptic  and  the  varying  motion  of  the  Earth  in  its  orbit,  the  intervals 
between  successive  returns  of  the  Sun  to  the  same  meridian  are  not  exactly  equal,  and 
consequently  ordinary  clocks  and  chronometers  can  not  be  regulated  to  true  solar  time. 

Mean  Solar  Time. — To  avoid  the  irregularity  which  would  arise  from  using  the  true 
solar  day,  astronomers  have  recourse  to  a  mean  solar  day,  whose  length  is  equal  to  the 
average  of  all  the  true  solar  days  in  a  year.  Just  as  the  true  solar  day  depends  upon  the 
motion  of  the  true  Sun,  so  the  mean  solar  day  is  made  to  depend  upon  the  motion  of  an 
imaginary  mean  Sun  which  moves  along  the  equator  at  a  perfectly  uniform  rate,  and  whose 
hour  angle  from  any  given  meridian  is  always  the  mean  solar  time  thereat.  Ordinary  clocks 
and  watches  and  the  chronometers  used  by  navigators  are  regulated  to  this  species  of  time. 

Equation  of  Time. — The  imaginary  mean  Sun  is  supposed  to  keep  as  near  the  true  Sun 
as  is  consistent  with  perfect  uniformity  of  motion,  but  it  is  sometimes  before  and  some- 
times behind  the  latter,  the  greatest  difference  amounting  to  rather  more  than  one-quarter  of 
an  hour.  The  interval  between  the  true  Sun  and  the  imaginary  mean  Sun  is  the  equation 
of  time,  given  on  pages  I  and  II  of  the  Ephemeris  for  the  meridian  of  Greenwich,  and  a 
knowledge  of  it  is  necessary  for  converting  true  solar  time  into  mean  solar  time,  or  %nce 
versa.  As  the  mean  Sun  is  an  imaginary  body,  mean  solar  time  can  not  be  directly 
observed,  but  it  can  be  got  either  from  observations  of  the  true  Sun  by  applying  to  them 
the  correction  for  the  equation  of  time,  or  from  observations  of  the  stars  by  means  of 
the  sidereal  time  of  mean  noon,  given  on  page  II  of  the  Ephemeris  for  the  meridian  of 
Greenwich. 
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Sidereal  Time. — Sidereal  time  is  measured,  roughly  speaking,  by  the  daily  motion  of 
the  stars;  or  in  strict  accuracy,  by  the  daily  motion  of  that  point  in  the  equator  from 
which  the  true  right  ascensions  of  the  stars  are  counted.  The  point  in  question  is  the 
vernal  equinox,  and  its  hour  angle  is  always  the  sidereal  time.  Astronomical  clocks  are 
usually  regulated  to  sidereal  time,  and  are  then  called  sidereal  clocks. 

Sidereal  Day. — A  sidereal  day  is  the  interval  between  two  successive  transits  of  the 
vernal  equinox  over  the  same  meridian.  It  is  3*"  55*.909  of  mean  solar  time  shorter  than 
the  mean  solar  day,  the  tropical  year  of  365.2422  solar  days  being  divided  into  366.2422 
sidereal  days,  each  comprising  24  sidereal  hours.  The  sidereal  hours  are  counted  from 
o  to  24,  commencing  with  the  instant  of  the  passage  of  the  true  vernal  equinox  over  the 
upper  meridian,  and  ending  with  its  return  to  the  same  meridian.  About  March  23  of  each 
year  the  sidereal  clock  agrees  with  the  mean-time  or  ordinary  clock,  and  the  former 
gains  on  the  latter  3"*  56*. 555  of  sidereal  time  per  day,  so  that  at  the  end  of  a  year  it 
will  have  gained  an  entire  day,  and  will  again  agree  with  the  mean-time  clock. 

Civil  Day, — According  to  the  customs  of  society,  the  civil  day  commences  at  midnight, 
and  comprises  twenty-four  hours,  which  extend  to  the  next  following  midnight.  The  hours 
are  counted  from  o  to  12  in  two  series;  the  first,  marked  A.  M.,  running  from  midnight  to 
noon,  and  the  second,  marked  P.  M.,  running  from  noon  to  midnight. 

Astronomical  Day, — The  astronomical  day  begins  at  noon  on  the  civil  day  of  the  same 
date.  It  also  comprises  twenty-four  hours,  but  they  are  reckoned  from  o  to  24,  and  run 
from  the  noon  of  one  day  to  that  of  the  next  following.  Astronomical  time  as  well  as  civil 
time  may  be  either  apparent  or  mean,  according  as  it  is  reckoned  from  apparent  noon  or 
from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the  first  half 
of  the  civil  day  corresponds  to  the  last  half  of  the  preceding  astronomical  day,  and  the  last 
half  of  the  civil  day  coincides  with  the  first  half  of  the  astronomical  day  of  the  same  date. 
Thus,  January  9,  2  o'clock,  A.  M.,  civil  time,  is  January  8,  I4^  astronomical  time;  and  Janu- 
ary 9,  2  o'clock,  P.  M.,  civil  time,  is  also  January  9,  2'\  astronomical  time.  Hence,  we  have 
the  following  rules: 

To  convert  Civil  Time  into  Astronomical  Time, — If  the  civil  time  is  marked  A.  M.,  take 
one  from  the  day  and  add  twelve  to  the  hours,  and  the  result  will  be  the  corresponding 
astronomical  time;  if  the  civil  time  is  marked  P.  M.,  tike  away  the  designation  P.  M.,  and 
the  astronomical  time  will  result. 

To  convert  Astronomical  Time  into  Civil  Time, — If  the  astronomical  time  is  less  than 
twelve  hours,  simply  write  P.  M.  after  it.  If  greater  than  twelve  hours,  subtract  twelve 
hours  from  it,  mark  the  result  A.  M.,  and  add  one  to  the  days.  For  example,  October  3, 
23  hours,  astronomical  time,  is  October  4,  11  o'clock,  A.  M.,  civil  time. 

To  find  Greenwich  Time, — Express  the  longitude  from  Greenwich  in  time,  and  when 
west,  add  it  to  the  local  time,  or  when  east,  subtract  it  from  the  local  time.  The  result 
will  be  the  corresponding  Greenwich  time;  mean  or  sidereal,  according  as  the  local  time 
employed  is  mean  or  sidereal.  For  use  with  Part  I  of  this  Ephemeris,  Greenwich  mean 
time  is  ordinarily  required. 

PART  /—THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  GREENWICH. 

Pages  2-217  give  data  arranged  under  the  heads  of  the  several  months,  and  are  there- 
fore designated  as  the  Calendar.  Each  month  covers  18  pages,  numbered  from  I  to 
XVIII,  whose  contents  are  as  follows: 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day,  The  Sun's  Apparent  Right 
Ascension  and  Declination,  and  the  Equation  of  Time,  Adjoining  columns  contain  the  dif- 
ferences of  these  quantities  for  one  hour.     By  multiplying  any  one  of  these  differences  by 
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the  hours  and  parts  of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  product  to, 
or  subtracting  it  from,  the  corresponding  quantity  at  noon,  according  as  that  quantity  is 
increasing  or  decreasing,  we  obtain  the  value  of  the  quantity  in  ques'tion  for  any  given 
Greenwich  apparent  time.  The  hourly  differences .  are  given  for  .the  instant  of  apparent 
noon  at  Greenwich,  but,  when  great  accuracy  is  required,  they  should  be  interpolated  for 
half  the  hours  and  parts  of  an  hour  of  the  Greenwich  apparent  time. 

The  Equation  of  Time  giVen  on  page  I  is  the  mean  time  of  apparent  noon,  or  the  hour 
angle  of  the  mean  Sun  at  that  instant.  The  heading  of  the  column  directs  how  the  equa- 
tion is  to  be  applied  to  apparent  time,  or  the  time  given  by  an  observation  of  the  Sun, 
in  order  to  get  mean  time.  When  in  the  course  of  the  month  there  is  a  change  from 
addition  to  subtraction  or  the  reverse  (as  in  the  months  of  April  and  June),  the  two  dif- 
ferent directions  are  separated  by  a  line,  while  a  corresponding  line  below  points  out  the 
dates  between  which  the  change  occurs. 

The  Sun's  Semidiameter  and  the  Sidereal  Time  of  Semidiameter  Passing  Meridian  are 
also  given  on  page  I.  The  semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or 
lower  limb  of  the  Sun  to  the  altitude  of  the  center;  and  in  reducing  the  angular  distance 
between  the  limb  of  the  Sun  and  any  other  object,  to  the  distance  from  the  center  of  the 
Sun.  The  sidereal  time  of  semidiameter  passing  the  meridian  is  employed  in  obtaining 
the  passage  of  the  Sun*s  center  over  the  wires  of  a  transit  instrument,  when  the  passage 
of  one  limb  only  has  been  observed.  The  quantity  found  in  this  column  is  to  be  added 
to  the  time  of  transit  of  the  first,  or  western,  limb ;  and  to  be  subtracted  from  the  time  of 
transit  of  the  second,  or  eastern,  limb. 

This  page  is  chiefly  used  when  the  Sun  is  observed  on  the  meridian,  at  which  instant 
the  local  apparent  time  is  o**  o'"  o*.  The  longitude  from  Greenwich  expressed  in  time  is 
then  the  corresponding  Greenwich  apparent  time,  before  or  after  noon  according  as  the 
longitude  is  east  or  west.  The  longitude  of  any  place  is  therefore  the  factor  employed 
in  reducing  the  quantities  on  this  page  to  apparent  noon  at  that  place. 

The  right  ascension  of  the  Sun  thus  reduced  is  the  sidereal  time  of  local  apparent 
noon,  and  the  difference  between  that  and  the  clock  time  of  the  meridian  passage  of  the 
Sun  is  the  error  of  the  clock  on  sidereal  time. 

The  declination  of  the  Sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place, 
is  required  in  finding  the  latitude  from  a  meridian  altitude  of  the  Sun. 

As  an  example  of  the  use  of  page  I : —  , 

Let  the  Sun*s  declination  be  required  at  apparent  noon,  1-910,  July  4,  at  a  place  whose 
longitude  is  89°  40',  or  "^  58"'  40'  east  from  Greenwich  : — 

h     m     s 
Local  apparent  time  ....        July  4,  000 

Longitude  from  Greenwich  (subtractive)    .  5  58  40 

Greenwich  apparent  time    ....         July  3,  18     1  20 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is 
I8^022  after  Greenwich  apparent  noon  on  July  3,  or  5^978  before  Greenwich  apparent 
nopn  on  July  4. 

On  page  no  of  the  Ephemeris  we  find  that  the  change  of  declination  in  one  hour  is: 

July  3,  at  Greenwich  apparent  noon  .        —    11.44 

July  4,  at  Greenwich  apparent  noon  .        —   12.45 

Difference  for  one  day  .  ■  .        —     i.oi 

If  great  exactness  is  desired,  we  find  the  amount  of  this  hourly  difference  for  the  time 
which  is  halfway  between  Greenwich  noon  and  the  time  of  observation;  that  is,  for  9  hours 
after  Greenwich  noon  of  the  3d,  this  being  half  of  18  hours.  Nine  hours  is  0.375  of  a. day; 
so  the  calculation  is  as  follows: 
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Difierence  for  one  hour,  July  3   .         . 
Change  for  0.375  o^  ^  ^^Y  or  i".oi  X  0.375    • 
Difference  at  9  hours  after  noon  .... 

11''. 82  X  18.022  =  2i3".o  =  3'  33".o 

Declination  at  Greenwich  noon,  July  3  .  .  . 

Change  in  18.022  hours  (subtractive) 

Sun's  declination  at  time  of  observation  .     N.  22  57  54.1 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be 
better  to  count  the  longitude  backward  from  this  nearest  noon.  Thus,  in  the  example  just 
given,  the  time  is  5^978  before  Greenwich  noon  of  July  4;  half  this  interval  is  about  0.12 
of  a  day,  and  the  hourl}^  motion  for  the  middle  of  the  interval  is  i2".33.     Then,  we  find — 

e         •  n 

Declination  at  Greenwich  noon,  July  4   .  .     N.  22  56  40.6 

Product  of  12". 33  X  5.978  =r73".7  (additive) .  .  .  i  13.7 

Sun's  declination  at  time  of  observation  .     N.  22  57  54.3 

It  will  always  be  well  to  make  the  calculation  in  both  ways,  as  a  check;  but  if  the 
results  differ  slightly,  the  one  derived  from  the  nearest  noon  should  be  regarded  as  the 
more  accurate.  At  sea,  however,  it  is  ordinarily  sufficient  to  compute  the  declination  to 
the  nearest  half  minute,  and  the  reduction  may  then  be  found  by  Table  12  of  Bowditch's 
American  Practical  Navigator. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day.  The  Sun's  Apparent  Right 
Ascension  and  Declination^  the  Equation  of  Time^  and  the  Sidereal  Time  of  Mean  Noon.  The 
hourly  changes  of  these  quantities  are  also  given,  and  may  be  used  in  reducing  them  for 
the  longitude,  or  to  any  Greenwich  mean  time.  When  great  precision  is  required,  these 
changes  should  be  interpolated  for  half  the  Greenwich  time,  as  described  in  explaining 
the  calculation  of  the  declination. 

The  Equation  of  Time  given  on  page  II  is  the  apparent  time  of  mean  noon,  and  is 
equivalent  to  the  hour  angle  of  the  true  Sun  at  the  instant  of  mean  noon.  The  heading 
of  the  column  directs  how  the  equation  must  be  applied  to  mean  time  in  order  to  obtain 
apparent  time. 

The  Sidereal  Time  of  Mean  Noon  is  the  right  ascension  of  the  mean  Sun  at  Green- 
wich mean  noon  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time, 
by  using  the  hourly  difference,  9'.8565;  or  by  Table  III  appended  to  this  volume,  for 
reducing  intervals  of  mean  solar  to  sidereal  time;  or  by  Table  9  of  Bowditch's  Navigator, 

The  right  ascensions  and  declinations  on  pages  I  and  II  are  affected  both  by  aberra- 
tion and  nutation,  and  therefore  denote  the  apparent  positions  of  the  true  Sun.  Page  I  is 
used  for  observations  which  depend  upon  apparent  time,  as  when  the  Sun  is  observed 
on  the  meridian;  while  page  II  is  used  when  the  times  have  been  noted  by  a  clock  or 
chronometer  regulated  to  mean  time,  as  is  the  case  in  most  observations  of  the  Sun  out 
of  the  meridian. 

The  Sun's  declination  is  required  whenever  that  body  is  observed  for  the  purpose 
of  finding  latitude,  local  time,  or  azimuth,  and  the  equation  of  time  is  needed  in  finding 
the  apparent  time  when  determining  the  latitude  from  observations  of  the  Sun  out  of  the 
meridian. 

The  sidereal  time  of  mean  noon,  or  right  ascension  of  the  mean  Sun,  is  useful  in  con- 
verting mean  time  to  sidereal  time.  We  first  find  the  Greenwich  mean  time,  then  the  right 
ascension  of  the  mean  Sun  for  that  time,  and  this  being  added  to  the  local  astronomical 
mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used 
in  converting  sidereal  time  to  mean  time.     Subtracting  the  reduced  value  from  the  given 
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sidereal  time  gives  the  interval  of  sidereal  time  from  noon,  and  that  is  converted  into 
the  required  mean  time  by  subtracting  from  it  the  corresponding  reduction  of  a  sidereal 
interval  to  a  mean -time  interval,  taken  from  Table  II  appended  to  this  volume,  or  from 
Table  8  of  Bowditch's  Navigator,  Instead  of  using  Table  II,  this  reduction  may  be 
found  by  multiplying  9*.8296  by  the  hours  and  parts  of  an  hour  of  the  sidereal  interval 
from  noon. 

As  examples  of  the  use  of  page  II: — 

I. — Let  the  Sun's  right  ascension  and  the  equation  of  time  be  required  for  1910, 
July  13,  9**  2"  30',  A.  M.,  mean  time,  at  a  place  whose  longitude  is  100°  10',  or  ^  40™  40% 
west  of  Greenwich. 

h    ni      8 
Local  astronomical  mean  time  .  July  12,         21     2  30 

Longitude  from  Greenwich  (additive)         .  .        6  40  40 

Greenwich  mean  time  ....  July  13.  3  43  10  =  3^7194 

Sun's  Right  Ascension.  Equation  of  Time. 

h    m       8  m      8 

July  13,  Greenwich  noon  7  27  22.87  J^^y  i3»  Greenwich  noon  5  25.92  (subtractive) 

H.  D.  10*.  167  X  37194    '         •  -h  3781  H.  D. -ho*.3ioX  3-7I94  •     +       ii5 

7  28     0.68  5  27.07 

In  this  case  the  hourly  differences  interpolated  to  half  the  interval,  or  1*^.86  after  noon,  have  been  used. 
The  equation  of  time  is  here  subtractive  from  mean  time.  Its  reduction  could  have  been  found  by  Table  12  of 
Bowditch's  Navigator. 

2. — If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have — 

h  m        a 
July  13,  sidereal  time  (at  Greenwich  mean  noon)  .       7  21  56.94 

Reduction  for  3**  43™  lo"  from  Table  III,  or  9".8565  X  37194     .  .   -h  36.66 

Add  the  local  astronomical  mean  time  .     21     2  30.00 

The  required  sidereal  time  is  (rejecting  24'')  .       4  25     3.60 

The  reduction  36*.66  could  have  been  found  in  Table  III  corresponding  to  the  Greenwich  mean  time 
3*»  43™  10*,  or  by  Table  9  of  Bowditch's  Xavi^t^ator. 

3. — On   1910,  July  13,  A.  M.,  at  a  place  whose  longitude  is   100°  lo'  W.,  suppose  the 
sidereal  time  to  be  4*^  25™  3".6o,  and  that  the  corresponding  mean  time  is  required. 
The  astronomical  day  is  July  12;  the  longitude  in  time,  -|-  6*^  40'"  40',  or  +  6^.67%. 

h  ra       s 
July  12,  sidereal  time  (at  Greenwich  mean  noon)  .       7  18     0.38 

Reduction  for  6**  40™  40*  from  Table  III,  or  9'- 35^5  X  6.678  .     -f     i     5  82 

The  sidereal  time  of  local  mean  noon  .       7  19    6.20 

The  given  sidereal  time  (  -}-  24**,  if  necessary  for  the  following  subtraction)  28  25     3.60 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon  21     5  57.40  =  21*^.0993 

Reduction  for  21"^  5"*  57*40  from  Table  II,  or  —  9r8296  X  21.0993  .     —     3  27.40 

The  required  astronomical  mean  time  is  .  July  12,     21     2  30.00 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day.  The  Sun's  True  Longitude 
and  Latitude,  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth,  The  longitudes  of 
the  Sun  are  the  true  geometric  longitudes,  not  corrected  for  aberration.  They  are  given  in 
two  columns,  headed  respectively  X  and  lf\  X  representing  the  Sun's  longitude  counted  from 
the  true  equinox  of  the  date;  and  X',  the  same  co-ordinate  counted  from  the  mean  equinox 
of  the  beginning  of  the  Besselian  fictitious  year.  The  latitude  is  referred  to  the  mean 
ecliptic  of  the  date.  Columns  of  hourly  differences  are  given  to  facilitate  finding  the  Sun's 
longitude,  or  the  logarithm  of  the  radius  vector,  for  any  hour  from  noon. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  that  is,  the 
number  of  hours,  minutes,  and  seconds  after  Greenwich  mean  noon  when  the  vernal  equinox 
passes  the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian,  or  to  any  Green- 
wich sidereal  time,  by  using  the  hourly  difference,  — g^8296,  to  effect  the  necessary  interpola- 
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tion.  The  reduction,  however,  can  be  taken  directly  from  Table  II  for  reducing  intervals 
of  sidereal  time  to  mean  solar  time,  or  from  Table  8  of  Bowditch*s  Navigator. 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time,  instead  of  that  on 
page  II.     As  an  illustration,  let  us  take  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given 
sidereal  time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean  time  of  side- 
real noon  should  be  taken  out  for  July  11;  that  is,  the  preceding  astronomical  day. 

h    m       s 
July  12,  the  mean  time  of  Greenwich  sidereal  noon  is      .  .     x6  39  15.46 

Reduction  for  longitude  from  Table  II,  or  —  9^.8296  x  6.678 

The  mean  time  of  local  sidereal  noon 

Add  the  given  sidereal  time  .... 

The  sum  is      . 

Reduction  for  4''  25"*  3'. 60  from  Table  II,  or  —  9*. 8296  X  4-4177  —  43-42 

The  required  astronomical  mean  time  July  12.  21     2  30.00 

Page  IV  contains  The  Moon's  Setnidiameter  and  Equatorial  Horizontal  Parallax^  for 
each  mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal 
parallax  give  the  change  of  that  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced 
to  any  other  Greenwich  mean  time,  in  the  same  way  as  the  Sun*s  declination  and  the 
equation  of  time  in  the  preceding  examples.  The  sign  plus  or  minus  is  prefixed  to  the 
hourly  differences,  according  as  the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  Moon's  semidiameter  may  be  readily  found  by  multiplying  the 
reduction  of  the  horizontal  parallax  by  0.273,  or  by  simply  computing  the  proportional  part 

If,  for  example,  the  semidiameter  of  the  Moon  is  to  be  taken  out  for  1910,  March  10,  7'*.  P.  M.,  Greenwich 
mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  March  10  is  5".o;  then. 

jjh  yh     -_     ^// o     :     2". 9, 

which  is  the  correction  to  be  added  to  the  semidiameter  at  noon,  because  the  semidiameter  is  increasing. 
The  Moon's  semidiameter  for  March  10,  7",  is  therefore  16'  25". 2. 

The  Moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observaiions  of 
the  Moon.  When  great  precision  is  needed,  the  hourly  differences  should  be  interpolated 
for  half  the  interval  of  Greenwich  time  from  noon  or  midnight,  and  the  horizontal  par- 
allax should  be  corrected  for  the  latitude  of  the  place  of  observation. 

The  Afean  Time  of  the  Moon's  Upper  Transit  at  Greenwich  and  the  Age  of  the  Moon  are 
also  contained  on  page  IV.  The  time  of  transit  is  given  to  tenths  of  a  minute,  and  is 
accompanied  by  a  column  of  differences  for  one  hour  of  longitude,  by  means  of  which  the 
local  time  of  the  Moon's  meridian  transit  may  be  computed  for  any  other  place  whose 
longitude  is  known.  Table  11  of  Bowditch's  iVaz^/^^/^r  furnishes  the  necessary  reduction 
by  simple  inspection.  The  age  of  the  Moon,  or  the  time  elapsed  since  the  preceding  new 
Moon,  is  given  to  tenths  of  a  day. 

Pages  V-XII  contain  The  Moon's  Right  Ascension  and  Declination  for  each  day  and 
hour  of  Greenwich  mean  time.  They  are  accompanied  by  columns  of  differences  for  one 
minute,  which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  which  is  required  for 
taking  out  these  quantities,  may  either  be  taken  from  a  well-regulated  chronometer,  or  may 
be  obtained  by  applying  the  longitude,  converted  into  time,  to  the  local  mean  time  of  the 
observer.  The  right  ascension  or  declination  is  taken  out  for  the  given  day  and  hour  of 
Greenwich  mean  time;  the  D iff.  for  i  Minute  is  multiplied  by  the  minutes  and  parts  of  a 
minute  of  the  Greenwich  time,  and  the  product  is  added  to  or  subtracted  from  the  quantity, 
according  as  the  latter  is  increasing  or  decreasing. 

Thus,  suppose  the  Moon's  right  ascension  and  declination  are  required  for  1910, 
June  20,  10**  10™  30*,  astronomical  mean  time  at  Greenwich:  — 
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h    m      s 

June  20,  I o** 

i6  20  10.26 

DiflE.  2.1029  X  10.5 

22.08 

June  20,  10^  10™  30* 

i6  20  32.34 
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Declittation. 


.  '      .  .  .  S.  22  17  39.6 

+  7.715  X  10.5  +     I   21.0 

S.  22  19     0.6 
For  the  sake  of  precision,  the  di£ferences  here  employed  have  been  interpolated  for  5'".2=:  0^.09. 

Page  XII  contains  also  the  Phases  of  the  Moon  and  the  dates  of  the  Moon's  Perigee 
and  Apogee^  or  least  and  greatest  distances  from  the  Earth. 

•Pages  XIII-XVIII  contain  the  Lunar  Distances^  or  the  angular  distances  of  the  center 
of  the  Moon  from  the  center  of  the  Sun,  from  the  centers  of  the  four  brighter  planets, 
and  from  certain  fixed  stars,  as  they  would  appear  to  an  observer  at  the  center  of  the  Earth. 
They  are  given  for  every  third  hour  of  Greenwich  mean  time,  and  as  the  reckoning  begins  at 
noon,  the  dates  are  astronomical.  All  the  distances  which  can  be  observed  on  the  same 
day  are  grouped  together  under  that  date,  and  the  columns  are  read  from  left  to  right, 
across  both  pages  of  the  same  opening.  The  letter  W.  or  E.  is  affixed  to  the  name  of  the 
Sun,  planet,  or  star,  to  indicate  whether  it  is  on  the  west  or  east  side  of  the  Moon. 

An  observer  on  the  Earth's  surface  by  measuring  a  lunar  distance,  correcting  it  for 
errors  of  his  instrument  and  for  the  semidiameters  of  the  objects,  and  clearing  it  from  the 
effects  of  refraction  and  parallax,  finds  the  true  or  geocentric  distance;  that  is,  the  distance 
as  it  would  have  appeared  from  the  center  of  the  Earth  at  the  moment  of  observation. 
By  comparing  this  distance  with  the  corresponding  distances  given  in  the  Ephemeris,  the 
Greenwich  mean  time  of  the  observation  can  be  derived. 

To  lessen  the  labor  of  computation,  the  Ephemeris  contains,  between  every  two  suc- 
cessive distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  one 
second  of  arc;  or,  as  it  is  usually  called,  the  Proportional  Logarithm  of  the  Dijference.  It 
is  given  for  the  middle  instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  time  corresponding  to  a  given  lunar  distance  we  have 
the  following  rule: 

Find  in  the  Ephemeris  the  two  distances  between  which  the  true  distance  falls;  take  out 
the  nearer  of  these,  the  hours  of  Greenwich  time  over  it,  and  the  P.  L,  of  D iff.  between  them. 

Find  the  difference'  between  the  true  distance  and  the  distance  taken  from  the  Ephemeris; 
and  from  the  proportional  logarithm  of  this  difference ,  as  found  in  Table  4.^  of  Bowditch's 
Navigator,  subtract  the  P.  L.  of  Diff.  taken  from  the  Ephemeris. 

The  result  will  be  the  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours 
of  Greenwich  time,  taken  from  the  Ephemeris,  when  the  earlier  Ephemeris  distance  is  used;  or 
to  be  subtracted  from  the  hours  of  Greenwich  time,  when  the  later  Ephemeris  distance  is  used. 

Another  method  is  to  add  the  common  logarithm  of  the  difference  in  seconds  between 
the  true  and  the  Ephemeris  distances  to  the  P.  L.  of  Diff.  of  the  Ephemeris;  and  then  the 
sum  will  be  the  common  logarithm  of  the  correction  to  be  applied  to  the  hours  of  Green- 
wich time.  Table  34  of  Bowditch's  Navigator  saves  the  operation  of  reducing  degrees 
(or  hours )  and  minutes  to  seconds,  and  the  reverse. 

As  the  P.  L.  of  Diff.  in  the  Ephemeris  varies  continually,  the  Greenwich  time  found  by 
the  methods  just  described  may  not  be  sufficiently  exact.  To  correct  it  for  such  variation, 
or  second  difference,  take  the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which 
follows  it  in  the  Ephemeris  (or,  more  strictly,  half  the  difference  of  the  preceding  and  fol- 
lowing ones).  With  this  difference,  and  the  first  correction  of  the  Greenwich  time  already 
found,  enter  Table  I,  appended  to  this  volume,  and  take  out  the  corresponding  seconds, 
which  are  to  be  added  to  the  approximate  Greenwich  time  when  the  Prop.  Logs,  in  the 
Ephemeris  are  decreasing,  or  subtracted  when  they  are  increasing. 
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Thus  the  Greenwich  mean  time  of  an  observation  can  be  ascertained,  and  if  the  observer 
has  noted  the  time  of  observation  by  a  chronometer,  the  difference  between  this  chronometer 
time  and  the  Greenwich  mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time 
as  found  from  the  lunar  distance.  In  that  way  lunar  distances  can  be  used  as  a  check  upon 
the  chronometer,  and  by  a  series  of  them  carefully  observed  on  both  sides  of  the  Moon,  the 
chronometer  error  may  generally  be  determined  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude 
of  one  of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  cor- 
rected for  change  of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the 
Greenwich  time  found  from  the  lunar  distance  will  be  Kis  longitude.  A  longitude  derived 
by  this  method  should  always  be  considered  as  uncertain  by  5'  or  more. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  suppose  that  in  1910,  January 
8,  the  corrected  distance  of  the  Moon's  center  from  Regulus  is  iii®  20'  o" — 

Corrected  distance  .... 

Distance  in  Ephemeris  Jan.  8  XV  hours 

Di£ference  .... 


Ill  20  0 

no  56  18 

23  42 

P.  L. 
P.  L. 

0.2771 
0.8805 

h  m  8 

P.  L. 

0.6034 

0  44  52 

-f  3 

Time  from  XV  hours  {after) 

Corr.  for  2d  Diflf.,  Table  I  .  .  . 

Greenwich  mean  time  Jan.  8     .  •       15  44  55 

By  a  table  of  common  logarithms,  or  a  table  of  logarithms  of  small  arcs,  the  reduction  of  the  Greenwich 
time  would  be  found  thus: 

From  Ephemeris,  .         P.  L,     0.2771 

Diff.  of  distances.  23' 42"  =  1422"        .....         log         31529 

Red.  of  Greenwich  time,  2692"  =  o**  44'"  52*     ....         log         34300 
The  result  is  the  same  as  by  the  previous  method. 

Pages  218-249  contain  the  geocentric  ephemerides  of  the  seven  major  planets.  The 
places  given  are  apparent  positions;  that  is,  they  are  referred  to  the  equator  and  true  equi- 
nox of  the  date,  and  are  corrected  for  aberration.  All  the  data  except  meridian  passage 
are  given  for  the  instant  of  Greenwich  mean  noon.  The  column  Meridian  Passage  shows 
the  hour,  minute,  and  tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich 
which  occurs  next  after  the  noon  of  the  date.^ 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  is  observed  for 
time,  latitude,  or  azimuth.  The  mode  of  reducing  the  ephemeris  positions  of  planets  to 
other  instants  of  Greenwich  mean  time  is  the  same  as  that  given  for  the  Sun  on  pages 
557-560.  The  local  mean  time  of  meridian  passage  of  any  planet,  at  any  place,  can  be 
found  by  dividing  the  proper  daily  difference  of  the  ephemeris  times  by  24,  multiplying 
the  quotient  by  the  longitude  of  the  place  expressed  in  hours  and  fractions,  and  applying 
the  product  with  its  proper  sign  to  the  time  of  Greenwich  passage. 

Pages  250-271  contain  the  heliocentric  co-ordinates  of  the  seven  major  planets,  and  the 
logarithms  of  their  distances  from  the  Earth.  The  heliocentric  longitude  is  reckoned,  not 
from  the  true  equinox,  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the 
date.  It  is,  therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox 
is  required.  The  daily  motion  is  given  for  the  instant  of  Greenwich  mean  noon.  The 
column  Reduction  to  Orbit  contains  the  correction  to  be  applied  to  the  heliocentric  longi- 
tude in  order  to  obtain  the  longitude  counted  along  the  orbit  of  the  planet.  The  latter  is 
equal  to  the  distance  from  the  mean  equinox  to  the  node,  plus  the  distance  from  the  node 
to  the  planet.     The  heliocentric  latitude  is  counted  from  the  mean  ecliptic  of  the  date. 
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The  Logarithm  of  Radius  Vector  is  the  logarithm  of  the  distance  of  the  center  of  the  planet 
from  that  of  the  Sun,  at  the  Greenwich  mean  noon  whose  date  is  given  in  the  first  column. 
The  last  two  columns  give,  respectively,  the  logarithm  of  the  true  distance  of  the  center  of 
the  planet  from  that  of  the  Earth,  for  the  Greenwich  noon  indicated  on  the  left-hand  side 
of  the  page,  and  for  the  time  which  is  midway  between  that  date  and  the  date  next  below 
it.  In  the  case  of  Mercury,  this  intermediate  date  is  mean  midnight  of  the  same  day;  in 
the  case  of  Venus  and  Mars,  it  is  the  mean  noon  of  the  day  immediately  following ;  in  the 
case  of  Jupiter  and  Saturn,  it  is  mean  noon  of  the  second  day  following;  and  in  the  case 
of  Uranus  and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  272-279  contain  the  rectangular  co-ordinates  of  the  center  of  the  Sun,  referred 
to  the  center  of  the  Earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date 
as  the  plane  and  point  of  reference.  Each  co-ordinate  is  given  both  for  Greenwich  mean 
noon  and  for  Greenwich  mean  midnight  of  the  same  day.  The  columns  Reduc,  to  Mean 
Eq'x  of  Jan,  o  give  the  corrections  to  be  applied  to  the  co-ordinates  for  noon  in  order  to 
obtain  the  corresponding  co-ordinates  referred  to  the  mean  equator  and  the  mean  equinox 
of  the  beginning  of  the  Besselian  fictitious  year. 

Pages  280-283  give  for  every  Greenwich  mean  noon  and  midnight  the  apparent  geocen- 
tric longitude  and  latitude  of  the  Moon  referred  to  the  true  ecliptic  and  equinox  of  the  date. 
Page  284  contains'  the  position  of  the  Moon's  equator,  the  longitude  of  the  Moon's 
perigee,  the  mean  longitude  of  the  Moon's  ascending  node,  and  the  Moon's  mean  longitude. 
Page  285  contains  the  elements  of  the  libration  of  the  Moon,  and  the  Sun's  aberration 
and  horizontal  parallax.  The  epochs  of  greatest  libration  of  the  Moon,  together  with  the 
formulae  for  finding  the  libration  in  longitude  and  latitude,  are  given  on  page  439.  The 
Sun's  Aberration  is  the  quantity  which  is  to  be  applied  to  the  true  longitude  of  the  Sun  in 
order  to  obtain  its  apparent  longitude.  The  correction  being  negative  shows  that  the 
apparent  longitude  as  affected  by  aberration  is  always  less  than  the  true  longitude.  The 
Sun's  Equatorial  Horizontal  Parallax^  given  in  the  last  column,  is  the  angle  subtended  by 
the  equatorial  radius  of  the  Earth,  as  seen  from  the  center  of  the  Sun. 

Pages  286-288  give  data  for  precession  and  the  obliquity  of  the  ecliptic,  together  with 
all  sensible  terms  arising  from  the  motions  of  the  equator  and  ecliptic.  To  show  clearly 
the  relations  of  these  quantities,  let 

X  =  the  longitude  of  any  body  referred  to  the  true  equinox  of  the  date. 
y  —  the  longitude  of  the  same  body  referred  to  the  mean  equinox  of  the  beginning 

of  the  Besselian  fictitious  year. 
0^  =  the  adopted  value  of  the  general  precession. 

^V  =  the  principal  term  of  the  nutation  in  longitude;  or,  in  other  words,  the  correction 
to  be  applied  to  the  longitude  of  a  body  referred  to  the  mean  equinox  of  date, 
in  order  to  obtain  that  longitude  as  referred  to  the  true  equinox,  exclusive  of 
short  period  terms.  When  the  correction  is  positive,  the  longitudes  referred 
to  the  true  equinox  are  greater  than  those  referred  to  the  mean  equinox; 
while  the  contrary  is  the  case  when  the  correction  has  a  negative  sign. 
d'^ip  =  the  short  period  terms  of  nutation  in  longitude,  given  on  pages  287-288. 
w  =  the  true  or  apparent  obliquity  of  the  ecliptic  at  the  date. 

a»'  =  the  mean  obliquity  of  the  ecliptic  at  the  beginning  of  the  Besselian  fictitious 
year. 
d'w  =  the  principal  term  of  the  nutation  of  the  obliquity  of  the  ecliptic;  or,  in  other 
words,  the  correction  to  be  applied  to  the  mean  obliquity  of  date  in  order  to 
find  the  true  or  apparent  obliquity,  exclusive  of  short  period  terms.  This 
quantity  is  tabulated  on  page  286,  and  is  positive  or  negative  according  as  the 
true  obliquity  is  greater  or  less  than  the  mean  obliquity. 
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y'ui  =  the  short  period  terms  of  nutation  in  obliquity,  given  on  pages  287-288. 

r  =  the  fraction  of  a  year  intervening  between  the  instant  when  the  Sun's  mean 
longitude  was  280°  and  the  date  for  which  A  or  a;  is  required. 
Then 

m  —  ui*  —  o"!464  r  +  ^w  +  ^r'w 

Page  286  contains,  for  each  fifth  Greenwich  mean  noon  throughout  the  year,  certain 
quantities  which  may  be  described  in  terms  of  the  above  notation  as  follows:  The  Preces- 
sion in  Longitude  from  igio.o  —  7  ^''^;  the  Nutation  in  Longitude  =  d'il'\  the  Nutation  in  Right 
Ascension  =  {d'<l')  cos  «>';  the  Nutation  in  Obliquity  =  d'w,  and  the  Obliquity  of  the  Ecliptic 
—  Qj  —  d'^oi,  which  is  the  true  inclination  of  the  Earth's  equator  to  the  ecliptic,  exclusive  of 
the  terms  depending  on  the  Moon's  longitude. 

Pages  287-288  contain  the  values  of  ^"v''  and  ^"w,  which  are  not  included  in  the  values 
of  nutation  given  on  page  286. 

PART  //—THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  290  contains  formulae  for  reducing  the  positions  of  fixed  stars,  including  expres- 
sions for  the  Besselian  star-numbers  and  star-constants,  and  for  the  independent  star- 
numbers;  the  whole  based  upon  the  constants  of  Struve  and  Peters,  and  expressed  in 
the  notation  of  Bessel. 

Pages  291-294  contain  the  logarithms  of  the  Besselian  Star-NumberSy  A,  B,  C,  Z>,  for 
each  Washington  mean  midnight,  with  the  values  of  £  appended  at  the  bottoms  of  the  pages. 
These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the  beginning  of  the  Besselian 
fictitious  year  to  its  apparent  place  at  the  dates  for  which  the  numbers  are  given,  and  in 
ordinar}^  cases  four-figure  logarithms  suffice;  but  where  extreme  accuracy  is  desired  the 
logarithms  of  ^,  C,  and  D  are  sometimes  needed  to  five  places  of  decimals.  If  used  in 
accordance  with  the  English  and  French  notation,  the  pair  of  quantities  A  and  B  must  be 
interchanged  with  the  pair  C  and  D;  that  is,  A  must  be  interchanged  with  C,  and  B  with  L>. 
Along  with  the  solar  day,  the  first  column  contains  the  sidereal  hour  of  Washington  'mean 
midnight  for  certain  dates,  and  by  interpolation  among  them  it  is  easy  to  find  the  sidereal 
time  for  which  any  set  of  quantities  is  given. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the 
Besselian  star-numbers: — 

Computation  of  the  apparent  place  of  26  Sagittarii  for  July  /,  igio,  for  the  upper  transit  at  Washington. 


log  a          0.5632 

log 

b 

7.6696  « 

log 

c 

8.0617 

log  it         8.8574  « 

log  A         9.3457 

log 

B 

0.6706  n 

log 

c 

0.4877 

log/?         1.3047 » 

log  a'         0.5008 

log 

h' 

9.9945 

log 

c' 

7.5785  /; 

log  if         8.8067  n 

log  Aa       9.9089 

log 

Bb 

8.3402 

log 

Cc 

8.5494 

log  Dit      0.1 62 1 

log  Aa'      9.8465 

log 

Bb' 

0.6651  n 

log 

Cc' 

8.0662  n 

log  Dif     0.1 1 14 

Mean  Place,  igio.o. 

«o     = 

h 
18 

m       s 
36  22.298 

K 

= 

-  23  55  4.26 

Aa  = 

+  0.811 

Aa' 

= 

+  0.70 

Bb  = 

-}-  0.022 

Bb' 

=r 

-  4.62 

Cc  = 

+   0.035 

Cc' 

= 

—    O.OI 

Dil=z 

+  1-452 

Dd' 

= 

+  1 29 

E    = 

—  0.002 

Tfi' 

= 

—    O.OI 

7fi  = 

18 

-}-    O.OOI 

36  24.617 

d 

_- 

Apparent  Place,  fuly  /, 

-  23  55  6.91 

Pages  295-302  contain  the  Independent  Star-Numbers^  which  can  frequently  be  advan- 
tageously used  instead  of  the  Besselian  Star- Numbers.  These  quantities  are  connected 
with  those  of  Bessel  by  the  relations  given  on  page  290,  which  also  contains  the  formulae 
and  precepts  for  the  application  of  both  systems  of  numbers.  In  order  to  use  the  Bessel- 
ian numbers,  it  is  necessary  to  have  the  values  of  the  star-constants,  a^  b,  c,  d,  a\  b\  c\  /f, 
while  the  independent  star-numbers  render  it  possible  to  determine  the  apparent  place  of 
a  star  without  computing  these  star-constants.     Four-figure  logarithms  usually  suffice,  but 
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where  extreme  accuracy  is  desired  the  logarithms  of  g  and  h  are  needed  to  five  places  of 
decimals,  and  G  and  H  are  needed  to  one-tenth  of  a  minute  of  arc.  The  column  t  gives  the 
fraction  of  a  year,  counted  from  the  beginning  of  the  Besselian  fictitious  year  to  each  date. 
The  following  is  an  example'of  the  reduction  of  a  star  to  apparent  place  by  the  inde- 
pendent star-numbers: — 

Computation  of  the  apparent  place  0/26  Sagittarii  for  July  /,  igto,for  the  upper  transit  at  Washington, 

h 


G  =    20 

54.0 

4  = 

-  23  551 

h       m 
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36.4 

0+a,= 
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h     in 

s 
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log^ 
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= 
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3.92 
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9.6079  » 
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0.06 

log  {h') 
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(0 

Tfi' 

6 

= 

-f 

1.22 
O.OI 
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logi 

0.1250 

COS^o 

9^10 
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Page  303  contains  for  every  tenth  sidereal  day  the  Besselian  arid  Independent  Star-Num- 
bers, exclusive  of  all  short  period  terms.  .They  are  useful  in  computing  ephemerides  of 
stars,  similar  to  those  on  pages  324-399,  for  which  constants  containing  short  period  terms 
should  not  be  employed. 

Pages  304-311  contain  the  mean  places  of  three  hundred  and  eighty-three  stars,  for  the 
beginning  of  the  Besselian  fictitious  year  1910,  or,  in  other  words,  for  the  moment  when 
the  Sun's  mean  longitude  is  280°.  The  annual  variations  are  to  be  considered  as  the  differ- 
ential coefficients  of  each  co-ordinate  with  respect  to  the  time  at  the  beginning  of  the  year. 

Pages  312-323  contain  the  apparent  positions  of  the  five  circumpolar  stars,  a,  6  B.,  d 
and  X  Ursae  Minoris,  and  51  Cephei,  for  every  upper  transit  at  Washington.  The  mean 
solar  time  of  transit  is  given  in  the  column  Mean  Solar  Date,  in  order  that  each  transit 
above  and  below  the  pole  may  be  readily  identified.  Suppose,  for  example,  that  the  transit 
of  Polaris  below  the  pole  on  January  26  is  to  be  found,  and  we  wish  to  know  whether  it 
precedes  or  follows  the  upper  transit  of  the  same  date.  On  page  312,  we  find  that  the 
upper  transit  occurs  January  26.2;  the  lower  transit,  therefore,  occurs  January  26.7.  But 
the  lower  transit  following  that  of  July  i  (page  318)  does  not  take  place  until  July  2.3. 
Hence,  the  lower  transit  of  July  i  precedes  the  upper  one  of  the  same  date.  A  transit 
occurring  very  nearly  at  noon  may  also  be  identified  without  a  computation  to  ascertain  the 
actual  mean  date,  by  simply  noting  the  tenth  of  a  day  in  the  column  Mean  Solar  Date. 

Pages  324-399  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent 
places  of  378  stars,  being  all  those  given  in  the  list  of  mean  places,  except  the  five  cir- 
cumpolars.  The  mean  solar  date  in  the  left-hand  column  of  each  page  gives  the  day  and 
tenth  of  the  transit,  so  that  intermediate  transits  may  be  readily  identified;  and  to  facilitate 
interpolation,  the  differences  of  each  co-ordinate  are  given  for  every  ten  days. 

Pages  400-407  contain  the  apparent  right  ascension  and  declination  of  the  Sun,  both 
for  Washington  mean  and  apparent  noon,  and  the  hourly  motion  of  the  Sun  in  these 
co-ordinates;  the  equation  of  time,  the  semidiameter  of  the  Sun,  and  the  sidereal  time  of 
semidiameter  passing  the  meridian,  for  Washington  apparent  noon;  and,  lastly,  the  sidereal 
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time  of  mean  noon.  The  hours  and  minutes  of  right  ascension  and  the  degrees  and  minutes 
of  declination  are  always  made  the  same  for  both  mean  and  apparent  noon.  In  cases 
where  they  really  differ,  the  minute  which  would  have  been  numerically  larger  is  dimin- 
ished by  one,  and  the  seconds  increased  by  sixty,  so  that  the  sum  of  the  two  remains  cor- 
rect. The  hourly  motions  in  right  ascension  and  declination  are  given  for  the  columns 
headed  Mean  NooUy  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  apparent 
time  in  order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  time.  Each 
number  as  given  is  the  mean  time  of  transit  of  the  Sun's  center  over  the  meridian  of  Wash- 
ington, counted  from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the 
same  as.  in  the  Ephemeris  for  the  Meridian  of  Greenwich. 

Pages  408-415  contain  the  right  ascension,  declination,  semidiameter,  and  parallax  of 
the  Moon,  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mean  time 
given  in  the  second  column  is  that  of  transit  of  the  Moon's  center  over  this  meridian.  The 
differences  for  one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of 
transit  over  a  meridian  one  hour  west  of  Washington  would  exceed  those  given  in  the 
column  Mean  Time  of  Transit y  supposing  the  rate  of  change  to  be  uniform  and  equal  to 
what  it  is  at  the  instant  of  transit  over  the  meridian  of  Washington.  The  next  four 
columns  need  no  especial  explanation,  except  that  the  differences  for  one  hour  of  longitude 
are  computed  as  if  the  motion  of  the  Moon  in  right  ascension  were  uniform,  or,  in  other 
words,  they  are  differential  coefficients  corresponding  to  the  instants  of  Washington  transit. 
By  means  of  them,  when  second  differences  are  taken  into  account,  the  position  of  the 
Moon  can  be  computed  with  great  exactness  for  the  moment  of  transit  over  any  meridian 
not  more  than  one  hour  distant  from  Washington.  To  obtain  the  same  accuracy  for  more 
distant  meridians,  we  may  proceed  as  follows:  Let  F  represent  either  the  Mean  Time 
of  Transit y  the  Right  Ascension  of  Center^  or  the  Geocentric  Declination  of  Center^  and  let 
D  represent  the  corresponding  Difference  for  One  Hour  of  Longitude.  Write  down  three 
successive  values  of  7%  together  with  the  corresponding  values  of  Z>,  and  difference  the 
latter  as  in  the  following  scheme;  where  the  middle  values,  F^  and  D^,  belong  to  the 
Washington  culmination  from  which  is  to  be  derived  the  value  of  F  for  the  culmination  on 
the  meridian  whose  longitude  is  >l  : — 


Function. 


F_.        I 


DiflE.  for 

I  Hour  of 

!    A' 

1    A" 

Longitude. 

D-. 

a' 

D„ 

a" 

b 

D+x 

1 

Then,  for  the  culmination  at  the  meridian  X 

F^=F  +  W  +  ^1K+0  +  -^ 

where  I  must  be  expressed  in  hours  and  decimals  of  an  hour,  and  is  to  be  taken  plus  or 
minus  according  as  the  longitude  from  Washington  is  west  or  east. 

The  columns  of  Sidereal  Time  of  Semidiameter  passing  Meridian,  Geocentric  Semidiameter 
and  Equatorial  Horizontal  Parallax  do  not  seem  to  need  any  explanation,  except  that  they 
all  refer  to  the  moment  of  transit  The  column  Bright  Limbs  is  given  to  indicate  to  the 
observer  which  limbs  are  illuminated.  When  one  limb  is  full  and  the  terminator  is  within 
i"  of  the  opposite  limb,  both  can  be  well  observed,  and  in  such  cases  both  are  indicated. 

Pages  416-431  contain  the  geocentric  apparent  right  ascensions  and  declinations  of 
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$ix  major  planets,  together  with  their  horizontal  parallaxes,  semidiameters,  and  sidereal 
times  of  semidiameters  passing  the  meridian,  for  the  moments  of  all  transits  which  it 
is  usually  desirable  to  observe  over  the  meridian  of  Washington.  The  columns  following 
this  dates  give  the  Washington  mean  times  of  these  transits. 

PART  ///—PHENOMENA. 

This  part  gives  the  dates  of  the  principal  astronomical  phenomena  of  the  year, 
expressed  in  Washington  mean  time,  except  in  the  case 'of  the  eclipses,  which  are  expressed 
in  Greenwich  mean  time. 

Pages  434-438  contain  all  necessary  data  respecting  the  solar  and  lunar  eclipses 
which  occur  during  the  year. 

The  eclipse  elements  are  given  for  the  moment  of  conjunction  of  the  Sun  and  Moon  in 
right  ascension,  but  the  subsequent  tables  and  results  are  computed  from  the  exact  posi- 
tions of  these  bodies  at  the  several  instants  referred  to.  The  times  and  angles  designated 
as  the  circumstances  of  a  lunar  eclipse  remain  the  same  throughout  all  parts  of  the  Earth, 
and  require  no  explanation  beyond  a  mere  statement  of  the  fact  that  in  computing  them 
the  geometrical  diameter  of  the  Earth's  shadow  has  been  augmented  in  the  proportion  of 
51  :  50.  The  principal  circumstances  of  each  total  and  annular  solar  eclipse  are  stated  on 
five  lines,  as  follows: — 

The  line  entitled  "Eclipse  begins"  gives  the  Greenwich  mean  time  at  which  the 
Moon's  penumbra  first  touches  the  Earth,  together  with  the  latitude  and  longitude  of  the 
point  of  contact. 

The  line  entitled  "Central  eclipse  begins"  gives  the  time  when  the  axis  of  the  Moon's 
shadow  first  touches  the  Earth,  and  the  latitude  and  longitude  of  the  point  of  contact  follow. 

The  line  entitled  "Central  eclipse  at  noon"  gives  the  time  when  the  axes  of  the  Earth 
and  of  the  shadow  cone  lie  in  the  same  plane.  The  latitude  and  longitude  of  the  point 
where  the  axis  of  the  shadow  cone  then  cuts  the  Earth's  svflrface  follow,  and  there  the 
eclipse  will  be  central  and  the  Sun  will  be  exactly  on  the  meridian. 

The  lines  entitled  "Central  eclipse  ends"  and  "Eclipse  ends"  give,  respectively,  the 
times  when  and  the  localities  where;  these  events  occur,  the  phenomena  being  the  converse 
of  those  denoted  by  the  similar  phrases  for  the  beginning. 

In  the  case  of  partial  solar  eclipse^  the  axis  of  the  Moon's  shadow  does  not  come  into 
contact  with  the  Earth,  and  the  three  lines  entitled,  respectively,  "  Central  eclipse  begins," 
"  Central  eclipse  at  noon,"  and  "  Central  eclipse  ends,"  are  replaced  by  a  single  line 
entitled  "Greatest  ecftpse,"  whereon  are  given  the  time  when  and  the  latitude  and 
longitude  where  the  eclipse  attains  its  greatest  magnitude.  The  latter  phenomenon 
necessarily  occurs  with  the  Sun  in  the  horizon. 

Maps  of  the  Eclipses, — The  regions  in  which  each  eclipse  is  visible  are  shown  upon 
the  map  relating  to  it,  from  which  may  be  taken  approximately,  for  any  place,  both  the 
times  of  the  beginning  and  ending  of  the  eclipse  and  its  magnitude.  The  dotted  curves 
show  the  outline  of  the  shadow  for  each  hour  of  Greenwich  mean  time,  and  therefore  pass 
through  all  places  where  the  eclipse  begins  or  ends  at  the  hour  indicated.  To  find  the 
instant  of  beginning  at  any  place,  we  determine  by  inspection  between  what  pair  of  these 
curved  lines  the  place  is  situated.  The  eclipse  will  then  begin  between  the  corresponding 
hours  of  Greenwich  mean  time;  and  the  fraction  of  the  hour  may  be  determined  by  dividing 
the  hour  in  the  same  proportioa  as  the  space  representing  it  on  the  map  is  divided  by  the 
place  in  question.  This  division  onay  be  made  a  little  more  exact  by  allowing  foi;  the 
changes  in  the  spaces  as  indicated^t>y  their  varying  width.  The  Greenwich  mean  time 
thus  found  must  be  reduced  to  local  mean  time  by  applying  the  longitude. 
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As  an  example,  suppose  we  wish  to  find  the  times  at  which  the  eclipse  of  1910, 
May  8,  begins  and  ends  at  the  place  whose  latitude  is  30°  S.  and  whose  longitude  is 
118°  E. 

For  the  beginning  we  compare  the  distance  of  the  place  from  the  curves  of  16**  and  17**, 
and  find  it  to  correspond  to  about  40  minutes  from  the  former,  thus  giving  for  the  approxi- 
mate time  of  beginning  16**  40°;  for  the  end  we  compare  the  distance  of  the  place  from  the 
curves  of  19**  and  20**,  and  find  it  to  be  about  10  minutes  from  the  former,  thus  giving  for 
the  approximate  time  of  ending  19**  10",  and  both  of  these  results  are  probably  correct  to 
within  3  or  4  minutes.     Changing  to  local  mean  time,  we  shall  have — 


Beginning. 

Ending. 

d     h    m 

d     h    m 

May    8  16  40 

8  19  10 

7  52 

7  52 

Greenwich  mean  time 

Longitude  east         .... 

Local  mean  time      .....        May    9    o  32  932 

In  the  case  of  total  and  annular  eclipses,  a  fair  estimate  of  the  magnitude  of  the  eclipse 
at  any  place  may  be  obtained  from  the  position  thereof  relatively  to  the  central  line  and 
to  the  limit.  On  the  central  line,  the  eclipse  is  annular  or  total,  while  between  the  central 
line  and  the  limit  the  maximum  magnitude  of  the  eclipse  is  given  by  the  quotient  of  the  dis- 
tance of  the  place  from  the  limit  divided  by  the  distance  of  the  central  line  from  the  limit; 
the  measurements  being  made  upon  a  line  drawn  through  the  place,  perpendicularly  to  the 
central  line. 

More  Accurate  Computations. — A  more  accurate  determination  of  the  phases,  as  visible 
at  any  point  of  the  Earth's  surface,  may  be  obtained  from  the  Besselian  elements  which 
are  given  for  every  10  minutes  of  Greenwich  mean  time.  Their  geometric  signification  is 
as  follows: — 

Let  us  imagine  a  plane  passing  through  the  center  of  the  Earth,  perpendicular  to  the 
right  line  joining  the  centers  of  the  Sun  and  Moon.  This  latter  line  is  the  axis  of  the  Moon's 
shadow,  and  the  plane  is  called  the  fundamental  plane  or  plane  of  xy.  We  take  the  inter- 
section of  this  plane  with  that  of  the  Earth's  equator  as  the  axis  of  jr,  and  the  center  of 
the  Earth  as  the  origin  of  co-ordinates.  The  axis  of  y  is  perpendicular  to  that  of  Xy  and 
directed  toward  the  north;  x  and^  are  then  the  co-ordinates  of  the  point  in  which  the  axis 
of  the  shadow  intersects  the  fundamental  plane,  and  they  are  here  expressed  in  terms  of 
the  Earth's  equatorial  radius  as  unity.  The  angle  //,  of  which  the  sine  and  cosine  are  both 
given,  is  the  declination  of  that  point  of  the  celestial  sphere  toward  which  the  axis  of  the 
shadow  is  directed;  or,  in  other  words,  it  is  the  declination  of  the  center  of  the  Sun  as  seen 
from  the  cer^ter  of  the  Moon.  The  angle  /x  is  the  Greenwich  hour  angle  of  this  same  point 
of  the  celestial  sphere. 

The  quantities  /  and  /  are  the  radii  of  the  shadow  cones  upon  the  fundamental  plane, 
/  corresponding  to  the  penumbra,  and  /  to  the  umbra,  or  annulus.  The  notation  is  that 
of  Chauvenet's  Spherical  and  Practical  Astronomy,  in  which  /^  is  regarded  as  positive  for 
an  annular,  and  negative  for  a  total  eclipse. 

The  angles/^  and  /^,  the  tangents  of  which  are  givien,  are  the  angles  which  the  ele- 
ments of  the  respective  shadow  cones  make  with  the  axis  of  the  shadow;  or,  they  are  the 
semi-angles  of  the  two  cones. 

In  order  to  facilitate  interpolation  to  any  required  moment,  the  logarithms  of  :c',y,and  tL\ 
which  are  the  changes  of  x,y,  and  m,  in  one  minute  of  time,  are  given  at  the  bottom  of  the  table. 

The  method  of  computing  an  eclipse  from  its  Besselian  elements  is  based  on  the  fact 
that  at  the  moments  of  beginning  and  ending  the  distance  of  the  observer  from  the  axis  of 
the  shadow  or  penumbra  is  equal  to  the  radius  of  the  latter  at  the  point  of  observation. 
To  find  this  distance  and  radius  we  proceed  as  follows  : — 
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(i)  The  co-ordinates  of  the  observer,  S^  Vy  ^^^  C>  together  with  their  variations  in  one 
minute,  are  computed  for  some  assumed  moment  of  Greenwich  mean  time,  as  near  as 
practicable  co  the  true  time  of  the  required  phase. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow,  together  with  their  vfiriations 
in  one  minute,  are  taken  for  the  same  moment  from  the  tables  of  elements. 

(3)  From  (i)  and  (2)  the  position  and  motion  of  the  observer  relative  to  the  axis  of 
the  shadow  are  found. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane 
equal  to  that  of  the  observer  is  also  computed. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formulae  and  directions  for  the  several  steps  in  the  computation  are  as  follows : — 

(i)  Find  p  cos  ^'  and  p  sin  ^',  which  are  the  geocentric  co-ordinates  of  the  station  referred 

to  the  Earth's  equator,  p  being  the  distance  from  the  center  of  the  Earth,  and  ^'  the 

geocentric  latitude.     These  co-ordinates  may  be  obtained  from  geodetic  tables,  or  may  be 

computed  from  the  following  table  based  on  Clarke's  spheroid  of  1866,  by  the  formulae — 

P  cos  ^'  =z  jF  cos  ^ 

,       sin  if 
p  sm  ^'  =  -  g— 

^  being,  as  usual,  the  geographic  latitude. 

Tai/^  for  Computing  the  Geocentric  Co-ordinates  of  a  Place, 


9 

Log/^. 

Log  G, 

oo 

5 
10 

15 
20 

«5 
30 
35 
40 

45 
50 
55 
60 

65  • 
70 

75 
80 

85 
90 

0.00000 
0.00001    ^ 
0.00004   ^ 
0.000 10   ^ 
0.00017   '' 
0.00026   * 
0.00037   " 
0.00048   " 
0.00061   '^ 
0.00074   '^ 
0.00086   " 
0.000^9   '^ 
O.OOIII 
O.0OI2I   '^ 
0.00130    ^ 
0.00138 
0.00143    I 
0.00146    ^ 
0.00147    * 

0.00295 

0.00294   * 

0.00291   g 

0.00285 

0.00278  ^ 

0.00269   ' 

0.00258   " 

0.00247   " 

0.00234   ^ 

0.00221   ^ 

0.00209   " 

0.00196   ^^ 

0.00184   " 
^  xo 

0.00174 

0.00165   8 
0.00157 
0.00152   ^ 
0.00149   ^ 
0.00147   ' 

For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table  of  ele- 
ments the  values  of  sin  //,  cos  //,  and  fi.  Then,  with  X  for  the  longitude  west  from  Greenwich, 
the  co-ordinates  of  the  observer  will  be — 

$  =  /o  cos  ^'  sin  (/ji  —  X) 

ly  =  /o  sin  <p*  cos  d  —  p  cos  ip*  sin  d  cos  (/[i  —  A)  =  ij^  —  "^^ 
C  =  /o  sin  tp*  sin  //  +  /»  cos  ^'  cos  d  cos  {p.  —  X)  —  C,  +  C, 
and  their  variations  in  one  minute  of  mean  time  will  be — 

^'  =  [7.63992]  p  cos  if*  cos  (At  —  X) 

tjl  =  [7.63992]  p  cos  ^'  sin  d  sin  (^t  —  A)  =  [7.63992]  ^  sin  d 

C'  is  not  needed. 
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(2)  For  the  same  assumed  moment  of  Greenwich  mean  time,  take  from  the  tables  of 
elements  the  co-ordinates  x  and  y  of  the  axis  of  the  shadow,  together  with  their  varia- 
tions for  one  minute,  which  are  equal  to  one-tenth  of  the  differences  of  two  consecutive 
numbers.  These  variations  are  represented  by  x*  and  y*,  and  their  logarithms  are  given 
beneath  the  tables  of  x  and  y, 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relatively  to  the 
observer,  and  the  relative  motions,  n  and  N,  are  computed  by  the  formulae— 

pt  sin  J/  =  A'  -—  $ 
m  cos  J/  =  ^  —  ly 
n  sin  iV  =  jf'—  f 

n  cos  iV  =  J/'  —  iy' 

(4)  Both  for  the  shadow  and  for  the  penumbra,  the  radius  L  at  the  distance  C  from  the 
fundamental  plane  is  computed  by  the  formula — 

Z  =  /  —  :  tan  / 

/and  /  being  found  from  the  table  of  elements,  ai*d  C  computed  in  (i). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  ending  of  the 
eclipse,  we  shall  have — 

w  =  Z 

Biit,  as  this  condition  will  rarely  be  fulfilled  on  a  first  trial,  a  correction  t  to  the  assumed 
time  is  computed  thus:  Find  the  angle  *['  from  the  equation, 

sin  4-  =  "'  '•''  ^f-^^ 

There  will  be  two  values  for  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in 
the  second  quadrant  when  sin  v''  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth 
quadrant  when  sin  v''  is  negative;  but  simplicity  will  be  gained  by  taking  only  that  value 
of  4*  for  which  cos  4'  is  positive.  This  value  lies  between  the  limits  +90°  and  — 90°. 
The  correction  r  to  the  assumed  time  of  beginning  or  ending  of  the  eclipse  will  then  be 
found,  in  minutes,  from — 

_        m  cos  {M—  N)       L  cos  if> 

""  n  ^       n 

where  the  double  sign  is  to  be  taken  negative  for  the  beginning  and  positive  for  the  ending. 

However,  one  such  pair  of  values  of  t  can  not  give  the  times  of  both  beginning  and  end- 
ing with  accuracy.  To  attain  that,  we  must  commence  the  computation  by  assuming  two 
times,  one  near  the  beginning,  and  the  other  near  the  ending  of  the  eclipse;  both  of  which 
may  be  derived  from  the  chart  with  sufficient  exactness.  The  computation  for  the  first 
assumed  time  will  give  a  small  value  of  t  which,  when  applied  to  the  assumed  time,  will 
give  the  beginning  of  the  eclipse  nearly  corre.ctly,  and  a  large  value  which  will  give  an 
inaccurate  time  of  ending.  Similarly  the  computation  for  the  second  assumed  time  will 
give  a  small  and  nearly  correct  value  of  r,  for  finding  the  time  of  ending,  and  a  large  and 
inaccurate  negative  value  for  finding  the  time  of  beginning.  We  shall  thus  deduce  two 
times  of  each  phase,  only  one  of  which  is  to  be  regarded  as  approximately  correct. 

The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  those 
originally  assumed,  and  the  whole  computation  may  be  repeated,  thus  leading  to  a  pair  of 
values  of  r,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computa- 
tion will  in  general  be  advisable,  to  guard  against  accidental  numerical  errors,  but  a  second 
approximation  may  be  obtained  without  it,  by  finding  a  corrected  value  of  r  in  accordance 
with  the  formulae — 
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where  the  double  signs  are  to  be  taken  negative  for  the  beginning  of  the  eclipse  and 
positive  for  the  ending,  r  is  the  variation  of  /  for  one  minute  of  time,  and  its  numerical 
value  can  be  taken  by  inspection  from  the  table  of  Besselian  elements. 

If  the  resulting  values  of  t^  are  not  greater  than  fifteen  minutes,  the  corrected  times  of 
contact  thus  obtained  will  be  theoretically  exact  within  less  than  a  second,  but  the  uncer- 
tainties of  the  solar  and  lunar  tables  are  such  that  an  unavoidable  error  of  several  seconds 
may  exist  in  the  prediction.  To  guard  against  numerical  mistakes  it  is  better,  after 
making  this  final  correction,  to  repeat  the  computations  so  far  as  to  obtain  new  values  of 
m  and  L  for  the  corrected  times.  If  these  two  quantities  agree  within  a  unit  of  the  fourth 
place  of  decimals,  the  times  employed  are  generally  correct  within  a  second  of  time.  If 
they  differ  too  widely,  the  computer  must  use  his  own  judgment  as  to  making  further  cor- 
rections and  computations. 

Position-angle  of  Point  of  Contact, -^The  position-angle  P,  of  the  point  of  contact,  reck- 
oned from  the  north  point  of  the  Sun*s  limb  toward  the  east,  is  found  by  the  formula — 


P^JV-i/'iz  i8o° 


for  the  beginning, 
for  the  ending, 


it  being  assumed  that,  in  each  case,  the  value  of  </>  is  taken  between  the  limits  ±  90°. 

Computation  of  the  Solar  Eclipse  of  igio.  May  8^  for  the  point  on  the  surface  of  the 
earth  whose  position  is — 

Latitude,       f  =  —  30       o       o 
Longitude,    ^  =  -—118       o       o 

The  geocentric  coordinates  of  this  point  are — 

P  sin  tp*  =  9.69639  n 
p  cos  ip*  =  9.93790 

From  the  Eclipse  Chart  we  find  the  approximate  times  of  the  phases  to  be — 


Greenwich  Mean  Time. 


Beginning  May 

d       h      m 

8  16  40 

Ending 

8  19  10 

Greenwich  Mean  Time,  7", 


May  8 

Beginning. 

le**  40™ 

Ending. 
19^    10" 

250  54  30 

—  118      0      0 

8  54  30 

288    24   48 

—  118      0      0 

46   24   48 

p  cos  ff^ 

sin  (a«-^) 

9.93790 
9.18992 

9.93790 
9.85994 

log? 

p  sin  <p' 
cos  d 

9.12782 
+  0.13422 
9.69639  n 
9.98033 

9.79784 
+  0.62783 
9.69639  n 
9.98027 

logi?, 
'J. 
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9.67672  n 
-  0.47503 

9.67666  n 
-  0.47497 
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p  cos  f ' 

sin  d 

cos  {fi  —  X) 

log'?. 
p  sin  ^'  sin  d 

r 
*i 

/£>  cos  ^'  cos  //  cos  (m  —  I) 

const,  log 

p  cos  f>'  COS  (jlL  —  X) 

log  e' 

const,  log 

^  sin  d 

logV 

w  sin  il/ 
m  cos  ^if 

tan  iV 
M 

QOSM 

log  w 
«  sin  N" 
n  cos  iV 

tan  N 
N 

sin  iV 
log/f 
tan/ 
log: 

Ctan/ 
/ 

L 

M  -N 

sin  (J/- A) 

log  m 

colog  Z 

sin  ^' 
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BeKinning. 

Endins. 

9.93790 

9-93790 

9.4S877 

9.46943 

9-99473 

9.83851 

9.40140 

9.24584 

+  0.25200 

+  O.17613 

—  0.72703 

—  0.65  no 

9.i65i6« 

9.16582  ;x 

—  0.14627 

—  0.14649 

9.91296 

9.75668 

+  0.81838 

+  0.57106 

+  0.6721 1 

+  0.42457 

7.63992 

7.63992 

9.93263 

9.77641 

7.57255 

7.41633 

+  0.003737 

+  0.002608 

7.63992 

7.63992 

8.59659 

9.26727 

6.23651 

6.90719 

-f-  0.000172 

+  0.000808 

-  0.34512 

+  0.51476 

—  0.37424 

+  0.09136 

+  0.005285 

+  0.006416 

+  0.003441 

+  0.002800 

9-53797  « 

9.71 160 

9.57315  « 

8.96076 

9.96482 

0.75084 

222°  40'  55" 

79°  56'  8" 

9.86636  n 

9.24243 

9.70679 

9.71833 

7.72304 

7.80726 

7.53668 

7.44716 

0.18636 

0.36010 

56°  SS'  56' 

66^  25'  22'' 

9.92325 

9.96214 

7.79979 

7.84512 

7.66558 

7.66558 

9.82744 

9.62795 

7.49302 

+  0.0031 1 

+  0.53189 
+  0.52878 

165°  44' 59" 
9.39122 
9.70679 
0.27673 

9-37474 


7.29353 
-|-  0.00197 

+  0.53193 

+  0.52996 

13°  30'  46" 

9.36859 

9.71833 

0.27576 

9.36268 
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log 


m 


cos  (M  —  -A^) 


logZ 

cos  4* 

colog  n 


.  L  cos  (p 


T+r 


this  phase  as  follows : 


Beginning. 

const,  log 

5-3IOO 

log^ 

9.1278 

cos  d 

9.9803 

4.4181 

number  + 

0.0000026 

r  + 

0.00000 10 

sum  4- 

0.0000036 

log  (sum) 

4-5563 

logr 

0.5073  « 

colog  n 

2.2002 

sec  (p 

0.0126 

7.2764  n 

(I) 

—  0.0019 

N—il^ 

43^  13' 

sin  (A^— ^0 

9.8355 

log^ 

9.1278 

log  f  sin  {N'  —  4>) 


8.9633 


Boginning. 

Bndini. 

13"  42' 33" 

i3»  19'  36" 

1.90700 

1.8732 1 

9.98643  n 

9.98781 

1.89343  ft 

1.86102 

+  78.240 

-  72.613 

9.72327 

9.72424 

9.98744 

9.98814 

2.20021 

2.15488 

1. 91092 

1.86726 

—  81.456 

+  73.665 

m 

m 

—     3.216 

+      1.052 

h        m 

h        m 

16    36.784 

19    11.052 

■ge,  we  compute  the  correction  ^r  f 

Beginning. 

cos  {N  —  4») 

9.8626 

logi?. 

9.4014 

log  15^  COS  (iV— vT') 

9.2640 

esin  {N-il') 

+  0.0919 

ij,cos  (^N—4) 

+  0.1837 

diff. 

— -  0.0918 

log  (diff.) 

8.9628  n 

const,  log 

4.9788  n 

logr- 

1. 0146 

colog  n  cos  4* 

2.2128 

7.1690 

(2) 

-f-  0.0015 

-  (I)  +  (2)  =  *r 

m 
+  0.003 

r 

—  3216 

'•o 

-  3.213 

The  corrected  time  of  beginning  is,  therefore, 

7;  =  May  8^  16^  36».787, 
Whence  we  find — 


Beginning, 
d       h       m 

Ending, 
d       h        in 

Greenwich  Mean  Time, 

May  8  16  36.787 

8  19  11.052 

X 

—  7  52.000 

—  7  52.000 

Local  Mean  Time, 

May  9     0  28.787 

9     3     3.052 

Therefore  we  have — 

A          \\          m 

Beginning  of  the  Eclipse, 
End  of  the  Eclipse, 

May  9     0  28 
May  9     3     3 

IF.ph  lol 

47.2 

3.r 

r  Local  Mean 
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Beginning.  Ending. 

Of  Of 

N^iP  43  13-4  79  45-o 

constant  -|-i8o     o.o  o     o.o 


Angle  of  position:  F  223   13.4  79  45.0 

from  the  north  point  of  the  Sun*s  disk  toward  the  east  for  direct  image. 

Moon's  FhaseSy  Libration,  etc. — Page  ^39  gives  the  Washington  mean  times  of  the 
Moon's  phases,  apogee,  perigee,  and  greatest  libration,  together  with  the  formulae  for  find- 
ing the  libration  in  longitude  and  latitude  whenever  required. 

Mean  Places  of  Stars  Occulted  During  the  Year. — Pages  440-443  contain,  for  the  year 
1910,  the  adopted  mean  places  and  annual  proper  motions  of  such  stars  as  will  be 
occulted  by  the  Moon,  but  are  not  included  in  the  list  given  on  pages  304-311.  These 
additional  stars  are  necessary  in  order  to  provide  each  month  a  sufficient  number 
brighter  than  the  6.55  magnitude  which  will  be  occulted  at  a  distance  of  more  than  25** 
from  the  Sun. 

Elements  of  Occultations, — Pages  444-477  give  the  elements  for  the  prediction  of  the 
times  of  occultations  of  stars  and  planets  by  the  Moon  during  the  current  year.  The  sys- 
tem of  co-ordinates  employed  is  similar  to  that  already  described  for  eclipses,  the  funda- 
mental plane  passing  through  the  center  of  the  Earth,  and  being  taken  perpendicular  to 
the  line  joining  the  star  and  the  center  of  the  Moon,  but  the  cone  circumscribing  the 
Moon  and  star  is  regarded  as  a  cylinder  which  intercepts  the  fundamental  plane  in  a  circle 
having  the  same  linear  diameter  as  the  Moon. 

In  the  columns  referring  to  the  star,  those  headed  RecPns  from  1910.0  give  the  quantities 
necessary  to  reduce  the  mean  place  of  the  star  at  the  beginning  of  1 910  to  its  apparent 
place  at  the  time  of  occultation.     These  reductions  are  sufficiently  accurate  to  be  definitive. 

Under  the  general  head.  At  Conjunction  in  R.  A.,  are  five  columns  giving  certain 
quantities  for  the  moment  of  geocentric  conjunction  of  the  Moon  and  star  in  right  ascen- 
sion, as  follows: — 

The  Washington  Mean  Time  is  the  moment,  7",  at  which  the  two  bodies  are  in  geocen- 
tric conjunction  in  right  ascension.  At  that  moment  the  co-ordinate  x  of  the  axis  of  the 
cylinder  on  the  fundamental  plane  has  the  value  zero.  The  column  Hour  Angle,  H,  gives 
the  common  geocentric  hour  angle  of  the  Moon  and  star  at  the  same  moment,  expressed  in 
sidereal  time  and  counted  from  the  meridian  of  Washington — positive  toward  the  west  and 
negative  toward  the  east.  Column  K  gives  the  co-ordinate  y  of  the  axis  of  the  cylinder 
upon  the  fundamental  plane  at  the  same  moment.  Columns  x'  and  y'  give  the  variations 
of  X  and  y  in  one  hour  of  mean  time.  The  linear  unit  in  these  columns  is  the  Earth's 
equatorial  radius.  The  limiting  parallels,  north  and  south,  show  the  extreme  limits  of 
latitude  within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion 
of  a  star  relatively  to  the  limb  of  the  Moon  may  be  computed  for  any  part  of  the  Earth  by 
a  method  nearly  the  same  as  that  already  explained  for  computing  eclipses,  but  somewhat 
more  simple. 

Prediction  of  Occultations  for  a  Given  Place, — When  it  is  desired  to  predict  the  circum- 
stances of  one  or  more  occultations  at  any  place,  the  first  step  will  be  to  select  them  from 
the  general  list  given  in  the  Ephemeris.     The  conditions  of  visibility  are: — 

1.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the  place. 

2.  The  quantity  H  —X,  taken  without  regard  to  sign,  must  be  less  than  the  semi-diurnal 
arc  of  the  star  by  at  least  one  hour.  On  very  rare  occasions  an  emersion  might  be  seen  in  the 
east,  or  an  immersion  in  the  west,  when  this  difference  is  a  few  minutes  less  than  an  hour. 
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3.  The  Sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean 
time  T  ^  X,  unless  the  star  is  bright  enough  to  be  seen  in  the  daytime. 

When  many  occultations  are  to  be  selected,  the  most  convenient  course  will  be  to  write 
the  value  of  —A  on  the  bottom  of  a  slip  of  paper,  and  in  passing  through  the  list  of  occulta- 
tions, to  pause  over  each  one  for  which  condition  (i )  is  fulfilled,  and  examine  by  means  of  the 
slip  whether  conditions  (2)  and  (3)  are  also  fulfilled.  If  either  fails,  the  computer  passes  on. 
Sometimes  it  will  be  difficult  to  determine  whether  H  —  k  or  T —  X  falls  within  the  limits j 
and  in  such  cases  the  computer  may  mark  the  occultation  for  trial  and  leave  the  decision 
for  the  subsequent  operations.  The  whole  list  can  be  gone  over  in  less  than  a  day,  and 
it  will  probably  be  found'that  about  one-tenth  of  the  occultations  are  marked  for  trial. 

The  next  step  will  be  to  compute  the  local  times  of  immersion  and  emersion  from  the 
elements,  and  to  that  end  let — 

7'  =  the  instant  of  geocentric  conjunction  of  Moon  and  star  in  right  ascension,  ex- 
pressed in  Washington  mean  solar  time; 
-^=the  Washington  west  hour  angle  of  the  two  bodies  at  that  moment; 
>l=the  longitude  west  of  Washington; 

^^=^— >l=the  local  hour  angle  of  the  star  at  the  instant  T; 
<J=the  star*s  declination. 
The  procedure  for  each  occultation  will  then  be  as  follows: — 

(i)  The  geocentric  co-ordinates  of  the  place,  p  s\n  <p*  and  p  cos  ^',  are  to  be  computed 
by  the  formulae  and  table  given  in  connection  with  eclipses  on  page  569. 

The  next  step  will  be  to  find  the  approximate  instant  of  apparent  conjunction 
of  the  Moon' and  star  as  seen  from  the  place,  and  that  may  be  deduced  from  the  time  of 
geocentric  conjunction  by  the  application  of  an  approximate  correction  taken  from  Mr. 
DowNES*s  table,  printed  in  the  volumes  of  the  American  Ephemeris  for  1882  to  1899. 
This  correction  must  be  reckoned  in  mean  solar  hours,  and  will  be  designated  by  the 
symbol  /.     It  will  have  the  same  sign  as  h^. 

When  E)owNES*s  table  is  not  available,  the  correction  may  be  computed  from  the 
formulae, 

$^  =  /o  cos  ^'  sin  h^ 

A 

^'  =  [9.4192]  p  cos  <p'  cos  —h^ 


By  applying  /  to  the  Washington  mean  time  of  geocentric  conjunction,  as  given  with 
the  elements,  we  shall  have  the  Washington  mean  time  of  local  conjunction  within  a  few 
minutes. 

(2)  Compute  for  the  instant  T'\'  t  the  following  quantities,  in  which  t^  is  the  sidereal 
equivalent  of  the  mean  time  interval  t: 

^  = />  cos  /  sin  (>%^  + /J 

ri   ^  p  sin  <p'  cos  d  —  p  cos  <p*  sin  <J  cos  [h^  +  /J  =  77^  —  j)^ 

^'  =  [9-4192]  p  cos  ^'  cos  {\  +  /J 

Tj'  =  [9.4192]  p  COS  f '  sin  d  sin  (^^  -|-  /J  =  [9-4192]  c  sin  d 

y  =  y+y'i 

Compute  also  m,  M,  n,  iV,  and  </'  from  the  equations 

m  sin  Af  ^n  X  —  c 
m  cos  M  =  y  —  r) 
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n  sin  N  =:  X*  ^  ^' 
n  cos  N  :=:  y  —  t/ 
sin  v''   =  [0-5646]  m  sin  (M  —  N) 

ip  being  taken  between  the  limits  zt  90°.     Finally  compute 

[1.7782]///         ,  „        ^^,       fi-2i35l 
r  =  —  •— ^ '     -■     cos  [M  —  N)  ^  J ^^  cos  ^ 

^^  =  '  Vcos\v  ['i.  ^°«  (^^'  T  v'O  -  ?  sin  {^N  =F  V'')] 

where  the  double  signs  are  to  be  taken  negative  for  an  immersion  and  positive  for  an  emer- 
sion. Both  T  and  ^r  thus  have  two  values,  which  are  expressed  in  minutes  of  time,  and  in 
order  to  distinguish  them  let  those  pertaining  to  immersion  be  designated  respectively  r' 
and  <Jt',  while  those  pertaining  to  emersion  are  designated  t"  and  ^r".  We  then  have  for 
the  Washington  mean  times  of  the  phases 

Instant  of  immersion  =  T  -\-  t  •\-  r*  -\-  Jir' 
Instant  of  emersion     =  r  +  /  +  t"  +  «5t" 

These  expressions  are  practically  exact,  as  the  corrections  (5r  seldom  amount  to  so 
much  as  1.5  minutes,  and  whenever  an  inaccuracy  of  that  magnitude  is  permissible  they 
may  be  omitted.  As  a  check  upon  the  results,  it  will  be  advisable  to  compute  $,  ij,  jc,  and 
y  for  the  times  of  immersion  and  emersion  finally  obtained.  If  these  times  are  correct  the 
quantities  in  question  will  fulfill  the  condition, 

V"(:i~-7)'  +  {y-'ny  =  0.2725 

If  log  ///  sin  [M  —  iV)>  9.4354,  sin  ^''  will  be  numerically  greater  than  unity,  and  no 
occultation  is  to  be  expected  at  the  given  place;  but  a  very  brief  one  may  occur  if  the 
excess  of  the  computed  distance  over  the  Moon's  semidiameter  happens  to  be  within  the 
errors  of  the  ephemerides  of  the  Moon  and  star. 

The  position-angle  of  the  line  from  the  Moon's  center  to  the  star,  at  the  time  of  con- 
tact, is  reckoned  from  the  north  point  toward  the  east,  and  designated  by  the  symbol  P. 
It  is  computed  from  the  formula, 

P  =  N  —  (/'  +  ^P  for  immersion, 

P  =  iV  +  v''  +  ^^  i  180°  for  emersion, 

where  the  angles  JV —  </>  and  A^+  v''  are  taken  directly  from  the  computation  of  dr,  and  iiP 
is  found  in  degrees  of  arc  from  the  expression 

itP  =  ^  ^'^-^^^}-~  [r;   sin  iV  +  c  cos  AO 

'  cos  ^^         L'a  I     "•  J 

In  the  latter  formula  the  double  sign  is  to  be  taken  negative  for  an  immersion  and 
positive  for  an  emersion. 

The  angle  from  the  vertex,  F,  is  also  reckoned  in  the  direction  from  the  north  toward 
the  east,  and  is  found  from  the  formula, 

F=  P-  C 

where  C  is  computed  from  the  expression 

^  _  ^  +  [8.22i8]rr  -  [4.98io]r-c 
'J  +  [8.22i8]nj'  +  [4.98io]r»,, 

C  being  taken  less  or  greater  than  180°,  according  as  the  numerator  is  positive  or  negative. 
The  value  of  t  employed  in  the  latter  formula  must  be  so  taken  as  to  correspond  with 
the  phase  for  which  C  is  required. 
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In  the  volumes  of  the  American  Ephemeris  for  the  years  1882  to  1901  instructions  are 
given  for  constructing  three  special  tables  which  greatly  diminish  the  labor  of  computing 
occultations,  but  as  these  tables  should  contain  from  4  700  to  6  300  quantities,  and  as  they 
would  apply  only  to  the  place  for  which  they  were  computed,  it  will  rarely  be  worth  while 
to  undertake  the  labor  of  forming  them.  Those  who  desire  further  information  on  the 
subject  may  consult  any  one  of  the  volumes  in  question. 

As  an  example  of  an  isolated  occultation,  we  will  compute  that  of  r^  Leonis  on  April 
18,  1910,  for  Providence,  whose  position  is — 

^=  +  41°   50'  21" 
X  =  -  -    o''  22'"    39*.8 
and  whose  geocentric  co-ordinates  are — 

P  sin  if'  =  9.S219 
/>  cos  c'  =  9.8728 
From  the  elements  on  page  454,  we  have 

ll  Ml 

r=     6  43.6 
//=  -  I  34.0 

and  //^  =  //  -  X  =  —   I    1 1.3 

From  the  formulae  on  page  575,  we  find  the  correction,  /,  to  the  Washington  mean 


time  of  geocentric  conjunction,  T^  to  be  about 
time  of  apparent  conjunction  is — 

r  +  /  =  April 


_Qh  ^gm  5.  therefore  the  Washington  mean 


8'»  6»^ 


".o. 


V  Leonis. 


Ap|>arent 
Declination. 


I 


W.  T.  of  ,< 


+  17   12.1     April 

I 


d 
18 


h      m- 
6  43.6 


Hour  AnKli'. 
h      111 
-     I   34  o 


^  0.3997 


0.5250 


T+   t 
//„ 
/« 

K  +  /o 

p  cos  tf* 

sin  [h^  +  /o) 
log  e 


P  sin  tp* 
cos  ^ 

log  'y, 

p  cos  if* 

sin  o 
cos  (//o  +  /„) 

Jog  >j, 

'J.  -  -'i,  =  'J 
const,  log 

p  cos  *p'  cos  (//o  +  /„) 
log  r 


April  18^ 


6*»    4"'.o 
I    II. 3 

0  39-7 

1  51.0 
9.8728 
9.6680  // 


9.5408  // 

—  0.3473 

-  0.3465 
9.8219 
9.9801 

9.8020 
+  0.6339 
9.8728 
9.4709 
9.9469 

9.2906 

+  0.1953 

+  0.4386 

9.4192 

98197 

9.2389 

+  0.1734 


const,  log 

c  sin  '5 

log  r/ 
V 

y 

log  x' 
log/ 

loga- 

X 

log/ 

logy/ 

yt 

V 

y 

X 

y 

x' 

y 

m 


—  0.1929 

+  0.5250 
9.4192 
9.01 17  // 

8.4309  n 

—  0.0270 

—  0.1929 
9.7202 
9.8195  // 


^1 


sin  M 
m  cos  Af 

tan  J/ 


9-5397  'i 

-   0.3465 

9.2853  ;/ 

9.1048 

+  0.1273 

+  0.7:07 

+  0.5270 

+  0.0008 

+  0.0884 

+  0.3516 

-  0.1659 

6.9031 

8.9465 


1910- 


-37 
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T+   t  April    1^ 

i^    6^    4"\o 

const,  log 

1.7782  n 

M 

0°  31' 

log  "i 

9.3568 

cos  M 

0.0000 

// 

log  /// 

8.9465 

COS  {M  —  N) 

9.6219  « 

n  sin  N 

9.5460 

0.7569 

n  cos  N 

9.2198  n 

\} 

-77-'^^-^%os(.^-A^)  + 



_L 

5-71 

tan  N 

0.3262  n 

// 

N 

115°    16' 

const,  log 

I-2I35 

sin  N 

9-9563 

colog  // 

0.4103 

log  // 

95897 
0.5646 

cos  v'' 

9.9803 

const,  log 

1. 604 1 

log  ;// 

8.9465 

[1. 2 1 35]  cos  <' 

sin  (J/  —  N) 

9.9582  n 

T              „              T  40.19 

sin  0 

9.4693  n 

T  for  immersion  — 

34.48 

^''- 

-  17^     8' 

r  for  emersion     +  45.90 

The  computation  of  ^r  for  the  two  contac 

:ts  is  as 

follows: 

Immersion. 

Emersion. 

A^T^'' 

132°    24' 

98°     8' 

cos   (iV  qp  V'') 

9.8289  // 

9.1507  n 

. 

log^. 

9.2906 

9.2906 

log  (I) 

9.1 195  « 

8.4413  « 

(0 

-    O.I317                               - 

0.0276 

sin  ( A^  ^  ^0 

9.8683 

99956 

• 

logc 

9.5408  n 

9.5408  n 

log   (2) 

9.4091  n 

9.5364  « 

(2) 

—  0.2565                       — 

0.3439 

(0-(2) 

+  0.1248                       + 

0.3163 

log   [(I)  -(2)] 

9.0962 

9.5001 

const,  log 

6.7591 

6.7591 

logr- 

3-0752 

33236 

colog  (//  cos  v'') 

^       0.4300 

0.4300 

log  r)T 

9.3605 

0.0128 

hr 

+       0.23                       + 

1.03 

r+(5T 

-      34-25                       + 
d      h        m 

46.93 
h       m 

T^t 

April 

18     6     4.0 

6     4.0 

Washington  Mean  Time  of  Phase, 

(( 

18      5    29.8 

6  50.9 

X 

—    0   22.7                           — 

0  22.7 

Providence  Mean  Time, 

(< 

18     5  525 

7  13.6 

To  find  HP  and  P: 

log  IS,     92906 

log  C 

9.5408  n 

(3)     +0.1766 

sin  A'    99563 

cos  A^ 

9.6301  n 

(4)     +0 

.1482 

log  U)     92469 

log  (4) 

9.1709 

(3) +  (4)     +0 

Immersion. 

.3248 

Emersion. 

log  [(3)  +  (4)] 

9.5  1 16 

9.5116 

const,  log 

73038  n 

73038 

logr- 

3.0752 

33236 

colog  COS  c'' 

0.0197 

0.0197 

log  ^P 

9.9103  « 

0.1587 
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o  e 

liP  —    0.81  +  1.44 

N^(r''  132.4  98.1 

const.  0.0  180.0 


Angle  of  position:  P  131. 6  279.5 

from  the  north  point  of  the  Moon's  limb  toward  the  east,  for  direct  image. 

Occiiltations  VisibU  at  Washington,  pages  478-479. — Here  are  given  in  detail  all  the 
data  necessary  for  observing  every  occultation  of  the  general  list  which  is  visible  at 
Washington  during  the  current  year. 

Phenomena  of  Planets  and  Satellites,  pages  480-514. — These  are,  for  the  most  part, 
sufficiently  explained  in  the  body  of  the  work,  but  the  following  additional  explanations 
may  be  of  service  in  some  cases : — 

Disks  of  Mercury,  Venus,  ami  Mars,  pages  480-482. — The  angle  0,  needed  in  reducing 
meridian  observations,  is  the  angle  which  the  arc  of  the  great  circle  from  the  planet  to 
the  Sun  makes  with  the  arc  from  the  planet  toward  the  west,  reckoned  in  the  direction 
west,  north,  east,  south.  This  position-angle  is  reckoned  from  0°  to  360°,  as  in  the 
measurement  of  double  stars,  the  planet  taking  the  place  of  the  central  star,  but  its  measure 
is  90°  greater  than  in  the  case  of  a  double  star. 

We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cusps  makes  with  the 
meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and  the  positive 
direction  of  the  line  of  cusps  that  in  which  a  person  following  this  line  would  have  the 
illuminated  portion  of  the  disk  on  his  right. 

Satellites  of  Jupiter,  pages  483-507. — The  abbreviations  designating  the  phenomena 
are  explained  at  the  foot  of  each  page. 

Satellites  of  Saturn,  pages  508-512. — The  explanations  are  given  on  pages  508  and 
509,  the  Washington  mean  times  of  greatest  elongations  on  pages  509  to  511,  and  the 
apparent  elements  of  the  rings  on  page  511,  The  differences  in  right  ascension  and  decli- 
nation between  Phoebe  and  Saturn  for  1906  and  1909  are  given  on  page  512. 

Satellites  of  Uranus,  page  513. — This  page  gives  the  diagram  and  ephemerides  of  the 
satellites,  together  with  their  position-angles  and  distances  from  the  center  of  the  planet. 

Satellite  of  Neptune,  page  514. — This  page  gives  the  diagram  and  ephemeris  of  the 
satellite,  together  with  the  position-angles  and  distances  from  the  center  of  the  planet. 

Phenomena,  pages  515-516. — The  predicted  times  of  the  conjunctions,  quadratures, 
and  oppositions  of  the  planets  with  respect  to  the  Sun  are  respectively  the  instants  when 
the  longitude  of  each  planet  differs  from  that  of  the  Sun  by  0°,  ±  90°,  or  180°. 

For  the  conjunction  of  the  planets  with  the  Moon,  and  with  each  other,  the  predicted 
times  are  the  instants  when  the  two  bodies  have  the  same  right  ascension.  The  degrees 
and  minutes  to  the  right  show  the  difference  of  declination  at  the  moment  of  conjunction. 

Positions  of  Observatories,  pages  517-521. — The  latest  available  data  have  been  used 
in  compiling  these  positions,  and  many  of  them  have  been  furnished  through  the  courtesy 
of  the  directors  of  the  several  observatories  in  response  to  a  circular  issued  by  this  office. 
The  values  given  for  the  Reduction  to  Geocentric  Latitude  and  Log  p  are  based  upon 
Col.  A.  R.  Clarke's  elements  of  the  terrestrial  spheroid,  published  in  1866,  from  which 
we  have — 

log  r  =  8.915  2515 
tp*  —  <p  =.  —  11'  40^.44  sin  2<p  +  I  ".19  sin  49? 
log  f*  =  9.999  2645  +  0.000  7374  cos  2<p  —  0.000  0019  cos  4^ 
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PART  /F— STAR  NUMBERS,  APPARENT  PLACES  OF  STARS,  AND  OTHER 
DATA,  BASED  ON  THE  CONSTANTS  OF  THE  PARIS  CONFERENCE 
OF  MAY,  1896. 

Page  524  contains  the  formulae  for  reducing  the  positions  of  the  fixed  stars  and  for 
computing  the  star-numbers,  the  whole  expressed  in  terms  of  the  notation  of  Bksski.  and 
the  constants  of  the  Paris  Conkerence  of  May,  1896. 

Page  525  contains  the  usual  data  for  precession,  nutation,  obliquity  of  the  ecliptic, 
and  the  Sun's  aberration,  all  of  which  will  be  rendered  sufficiently  clear  by  the  explana- 
tions given  on  pages  563-564  respecting  the  similar  data  on  pages  285-286. 

Pages  526-529  contain  the  logarithms  of  the  Besselian  Star-Numbers  A,  B,  C,  D,  for 
each  Washington  mean  midnight,  and  pages  530-537  contain  the  Independent  Star-Num- 
bers for  the  same  dates ;  to  all  of  which  the  explanations  given  on  pages  564-565  apply, 
except  that  the  formulae  on  page  524  must  be  employed  instead  of  those  on  page  290. 

Pages  538-549  contain  the  apparent  positions  of  the  five  circum polar  stars,  a,  6  B, «, 
and  X  Ursae  Minoris  and  51  Cephei,  for  their  upper  transit  at  Washington.  The  arrange- 
ment of  the  data  is  the  same  as  on  pages  312-323,  and  consequently  the  explanations 
given  on  page  565  apply  here  also. 

Pages  550-554  contain,  for  every  tenth  upper  transit  at  W^ashington,  the  apparent 
places  of  25  stars,  being  all  those  embraced  in  the  list  on  pages  304-311  whose  declina- 
tion exceeds  ±  78°  30',  except  the  ^\q  circumpolar  stars.  For  stars  of  less  declination 
than  ±  78°  30'  the  apparent  places  derived  by  using  the  constants  of  the  Paris  Confer- 
ence differ  from  those  derived  by  using  the  constants  of  Struve  and  Peters  by  quantities 
which  never  exceed  o*.oi5  in  right  ascension  or  o".o5  in  declination,  and  consequently, 
throughout  that  range,  the  places  given  on  pages  324-399  may  be  regarded  as  correct  for 
either  set  of  constants;  or,  in  other  words,  when  using  the  constants  of  the  Paris  Con- 
ference the  positions  of  all  stars  not  contained  in  pages  550-554  may  be  taken  with 
sufficient  accuracy  from  pages  324-399.  The  explanation  on  page  565,  respecting  the  data 
on  pages  324-399,  applies  also  to  pages  550-554. 


Latitude  by  Observed  Altitude  of  Polaris,  page  593.  — Table  IV,  page  593,  replaces  the 
Tables  A,  B,  C,  D,  given  as  a  Supplement  to  the  volumes  of  the  Ephemeris  for  1874  to 
1881,  and  is  intended  for  use  at  sea  and  reconnaissance  on  land.  It  is  constructed  upon 
the  assumption  that  Polaris  has  a  declination  of  -|'88°  49'*6,  and  an  observed  altitude  of 
45°,  and  will  furnish  an  approximate  value  of  the  latitude,  the  probable  error  of  which,  in 
so  far  as  the  table  is  concerned,  will  be  a  few  tenths  of  a  minute  of  arc. 

'^he  directions  for  using  the  table  are  adapted  to  an  assumed  right  ascension  of  i^  26"*.8 
fof  Polaris,  but  somewhat  greater  accuracy  may  be  insured  by  substituting  the  right 
ascension  for  the  date  of  observation,  from  pages  312-323  of  this  volume. 
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ON  THE  CONSTRUCTION  OF  THE  AMERICAN  EPHEMERIS 
AND  NAUTICAL  ALMANAC  FOR  1910. 

Among  American  astronomers  there  are  wide  differences  of  opinion  respecting  the 
decisions  of  the  Paris  Confkrence  of  May,  1896,  and  for  that  reason  it  has  been  thought 
best  to  give,  in  the  American  Ephemeris  for  1910,  two  wholly  distinct  sets  of  constants 
for  precession,  nutation,  aberration,  and  mean  obliquity  of  the  ecliptic,  namely:  first, 
those  of  Struve  and  Peters,  and  second,  those  adopted  by  the  Paris  Conference  of 
1896.     Their  values  for  191 0.0  are  as  follows: 

Struve  and  Peters.  Paris  Conference. 

Precession  .  50.2661  50.2586 

Nutation  .         .  9.2241  9.21 

Aberration  .  20.4451  20.47 

Mean  Obliquity  23^27'    3".  11        23^27'    3".58 

The  constants  of  Struve  and  Peters  are  employed  in  the  quantities  on  pages  286  to 
399,  and  those  of  the  Paris  Conference  in  the  quantities  on  pages  524  to  554,  and  thus 
everyone  is  left  free  to  choose  between  them.  For  stars  distant  more  than  11°  30'  from 
either  pole,  the  apparent  places  derived  by  using  the  constants  of  the  Paris  Conference 
differ  from  those  derived  by  using  the  constants  of  Struve  and  Peters  by  quantities 
which  never  exceed  o\oi5  in  right  ascension,  and  o".05  in  declination,  and  consequently 
throughout  that  region  the  star  ephemerides  given  on  pages  324  to  399  may  be  regarded 
as  correct  for  either  set  of  constants.  For  the  five  circumpolar  stars,  and  twenty-five 
other  stars  whose  declinations  exceed  ±78°  30'  two  sets  of  ephemerides  are  given;  one 
depending  upon  the  constants  of  Struve  and  Peters,  and  the  other  depending  upon  the 
constants  of  the  Paris  Conference. 

The  formulae  for  the  reduction  of  stars  from  mean  to  apparent  place,  using  the  constants 
of  Stru\'e  and  Peters,  are  given  on  page  290. 

The  nutation  given  on  page  286,  and  used  in  the  Besselian  and  independent  star-num- 
bers, page  303;  in  /',  pages  295  to  302,  and  in  the  ephemerides  of  the  apparent  places  of 
the  fixed  stars  for  every  tenth  transit,  pages  324  to  399,  is  computed  with  the  values  of  A' 
and  B'  given  on  page  290,  while  the  nutation  used  in  the  Besselian  and  independent 
star-numbers  (except/')  given  on  pages  291  to  302  is  computed  with  the  values  of  A  and 
B  given  on  page  290. 

In  the  daily  ephemeris  of  the  five  circumpolar  stars  given  on  pages  312  to  323  the 
nutation  is  computed  with — 

-^  =  7  —  0.342  55  sin  Q  B  =  —  9.2241  cos  Q 

-\-  0.004  10  sin  2^  +  0.0895  cos  2^ 

—  0.025  19  sin  2©  —  0.5506  cos  2© 

+  0.002  93  sin  (  ©  +  Si°  50')  —  0.0092  cos  (  ©  -|-  281°  24') 

-f  0.000  25  sin  ( 2  ©  —  Q  )  —  0.0027  cos  ( 3  ©  —  /' ) 

—  0.000  II  sin  (3©  —  /'  )  +  0.0067  cos  (2©  --  Q) 

—  0.000  05  sin  2(  ©  —  ^)  +  0.0024  cos  (  2/"    -  ft  ) 
+  0.000  10  sin  2(  ©  —  /")  —  0.0023  sin  /'' 

+  0.000  09  sin  (2/"  —  ft  )  +  0.0008  cos  2/" 

+  0.000  05  cos  /''  —  0.0885  cos  2C 

-(-  0.000  04  sin  2/" 

—  0.004  05  sin  2(;; 

-|-  o.ooi  35  sin  (C  —  /*') 
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and  the  result  in  right  ascension  is  diminished  by  the  quantity/  —  /'  =  —  o".i866  sin 
2([  +  o".o622  sin  (C  —  /")» which  is  the  same  for  all  stars. 

The  formulae  for  the  reduction  of  stars  from  mean  to  apparent  place,  using  the  constants 
of  the  Paris  Conferenck,  are  given  on  page  524. 

The  nutation  on  page  525  includes  only  the  terms  in  ^,  2ft,  L,  2L,  and  3L.  This 
value  of  the  nutation  has  been  used  in  all  the  ephemerides  of  the  Sun,  Moon,  and  planets, 
in  the  apparent  places  of  the  stars  for  every  tenth  transit  given  on  pages  550  to  554,  and 
in/'  on  pages  530  to  537.  The  nutation  used  in  the  daily  ephemerides  of  the  circumpolar 
stars,  pages  538  to  549,  is  computed  with — 


A  =:  T  —  0.342  18  sin  Q 
-\-  0.004  15  sin  2^ 

—  0.024  95  sin  2L 

+  0.002  18  sin  (L  +  75.°3) 

—  0.000  97  sin  (3L  -f  78.^7) 
+  0.000  25  sin  (2L—  Q  ) 

—  0.000  05  sin  2(L—  Q  ) 
-f-  0.000  10  sin  2(L  — /'') 
+  0.000  09  sin  (2/''—^) 
+  0.000  05  cos  /" 

+  0.00004  sin  2/'' 

—  0.004  ^5  s*^  2([ 

+  o.ooi  35  sin  (  ([  —  /*') 


B  =z  —  9.2100  cos  Q, 

-\-  0.0900  cos  2  Q 

—  0.5460  cos  2L 

—  0.0210  cos  (3L  +  78.*'7) 
+  0.0090  cos  (L  —  78. °7) 
-|-  0.0067  cos  (2L—  Q  ) 

-|-  0.0024  cos  (2/''—  ft  ) 

—  0.0023  sin  r' 
-\-  0.0008  cos  2/'' 

—  0,0885  cos  2  ([ 


-/'  =  -o".i866sin 


and  the  result  in  right  ascension  is  diminished  by  the  quantity  / 
2<i  -\-  o".o622  sin  ( C  —  ^"  )>  which  is  the  same  for  all  stars. 

The  terms  of  short  period  in  the  nutation  given  on  pages  287  and  288  are  included  in 
the  values  of  the  star-numbers  on  pages  526  to  537.  They  are  derived  in  accordance 
with  the  formulae — 


J'V'  =  Nutation  in  longitude  =  A" (J' 
iV'up  =  Nutation  in  obliquity    =  —  B'* 

where  0  =  the  luni -solar  precession  =  5o".37i3,  and  A"  and  B*'  are  respectively  the  short 
period  terms  in  the  expressions  for  A  and  B  on  page  524.  By  short  period  terms  are 
meant  all  terms  involving  the  Moon's  mean  longitude. 

According  to  the  formulae  on  pages  290  and  524,  the  star  constants  a,  b,  r,  //,  a\  h\  c\  //', 
are  computed  for  each  star  from  its  mean  place  at  the  beginning  of  the  year,  but  if  strict 
accuracy  is  required  they  should  be  computed  from  the  star's  mean  place  at  date,  and  the 
following  second  order  terms  should  be  added  to  the  usual  expressions  for  the  reduction 
from  mean  to  apparent  place,  namely — 


To  fi- 


To5— a 


+  0.000  003  r-  sin  a  1  ^^^  ^ 

—  0.000  1 49  r*  cos  a  f 

—  0.000  0650  r*  sin  2a 

+  0.000  0103  sin  2ft  cos  2a 

—  0.000  0107  cos  2  ft  sin  2a 
-\-  0.000  0620  sin  2©  cos  2a 

—  0.000  0622  cos  2  0  sin  2a 


tan  »<T 


sec  "o 


+  0.000  975  t"  sin'a 

—  0.000  023  cos  2  ft 

—  0.000  080  cos  2  ft  cos  2a 

—  0.000  077  sin  2  ft  sin  2a 
+  0.000  040  cos  2  0 

—  0.000  467  CDs  2  0  cos  2a 

—  0.000  465  sin  2  0  sin  2a- 


tan  <J 


[Eph  10] 


CONSTRUCTION  OF  THE  EPHEMERIS.  583 

To  a  —  tto  To  ')  —  Oo 


+  o.ooo  05 1 3  sin  (  0  -|-  ^  )  cos  2a  ' 

—  o.ooo  0507  cos  (  0  +  ^  )  sin  2a 
+  0.000  0097  sin  {  0  -  ^  )  cos  2a 

—  0.000  0053  cos  (  0  —  ft  )  sin  2a  , 


—  0.000  039  cos  (  0  +  ^  )  ^ 

—  0.000  380  cos  (  0  +  Q  )  cos  2a 
tan '5  sec  J  ^  ^      -     \  r^  \   rs  .    -  ' 

—  o.ooo  385  sm  (  0  +  ft  )  sin  2a   j 

— --  0.000  380  cos  (  0  —  ft  )  j 

—  0.000  040  cos  (0       ft  )  cos  2a    I 

—  0.000  072  sin  (  0  -  -  ft  ;  sin  2a  J 


sin^tant) 


These  terms  are  negligible  for  stars  whose  declination  is  numerically  less  than  80°,  but 
in  computing  the  apparent  places  given  in  the  American  Ephemeris  they  have  been  applied 
whenever  sensible. 

The  mean  places  of  383  stars,  pages  304  to  311,  are  from  the  new  Catalogue  of  Funda- 
mental Stars,  for  the  epochs  1875  and  1900,  Astronomical  Papers  of  the  American  EphemeriSy 
vol.  VIII,  part  2,  prepared  in  this  office,  principally  under  the  direction  of  Professor 
Newcomb. 

The  apparent  places  of  Sirius  and  Procyon  have  been  corrected  for  the  effect  of  orbital 
motion,  as  determined  from  Auwkks'  investigations,  and  tabulated  in  Astronomical  Papers 
of  the  American  Ephemeris,  \o\.  I,  pages  297-298.     The  values  of  these  corrections  are — 

Year.  s         Sirius.  "  s        Procyon. 

1910.0  J  a  =  —  0.127  J  ^  =  +  0.26  J  a  =   —  0.046  J  rT  =  —  0.80 

I9II.O  J  a  =—0.133  J  'J  =+0.14  J  tt  =   —  0.053  J  ^  =s   —  0.69 

The  ephemeris  of  the  Sun  is  constructed  from  Professor  Nf.wcomb's  Tables  of  the  Sun^ 
Astronomical  Papers  of  the  American  Ephemeris,  vol.  VI,  part  i. 

The  adopted  value  of  the  mean  equatorial  horizontal  parallax  of  the  Sun  is  8".8o, 
Paris  Conference,  May,  iHg6. 

The  adopted  apparent  semidiameter  of  the  Sun  at  the  Earth's  mean  distance  is  that 
found  by  Prof.  Wm.  Harkness,  from  35  842  meridian  observations  made  at  Greenwich, 
Paris,  Washington,  Konigsberg,  Milan,  Madras,  Dorpat,  Modena,  and  Seeberg,  viz.,  16' 
i".5o;  while  in  the  computation  of  eclipses,  the  value  given  by  Auwers  in  the  Astronom- 
ische  Nachrichten,  1891,  Bd.  128,  S.  367,  is  employed,  viz.,  15'  59". 63. 

The  Sun's  rectangular  equatorial  co-ordinates  are  computed  from  the  longitudes  and 
latitudes  by  the  following  formulae:  — 

X  z:^  R  cos  X 

F=  ^  sin  A  cos  w  —  19.3  R ^^ 
Z  ^=-  R  sin  A  sin  u*  +  44.5  R  ^ 

The  reductions  to  mean  equinox,  1910.0,  are  computed  by  the  formula? — 

JA'=  +  Ksec  io  JAsin  1" 

JF=       Xcosr/j  JAsin  I"  +  Z  J«>sin  i"  +    9.1  t  i?  sin  (A -f  6°) 

JZ  =  —  Xs\n  io  M  sin  i"  —  K  Jw  sin  i"  —  21.0  t  R  sin  (I  +  6°) 

where  the  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals  and 

/^  =  the  Sun's  radius  vector; 
A=:the  Sun's  true  longitude; 

;J  — the  Sun's  true  latitude,  expressed  in  seconds  of  arc; 
€o  =  the  obliquity  of  the  ecliptic; 
JA  =  the  reduction  of  longitude  for  precession  and  nutation  from  the  beginning 

of  the  Besselian  fictitious  year; 
Jw=the  reduction  of  the  mean  to  the  apparent  obliquity; 
T  =  the  fraction  of  the  year  since  the  beginning  of  the  Besselian  fictitious  year. 
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The  longitude,  latitude,  and  parallax  of  the  Moon  are  derived  from  Hansen's  Tables  de 
la  Lune,  London,  1857,  the  mean  longitude  being  corrected  in  accordance  with  Professor 
Newcomb's  Researches  on  the  Motion  of  the  Moon,  Part  I,  page  268,*  and  Table  XXXIV 
being  replaced  by  a  corrected  one. 

The  apparent  semidiameter  of  the  Moon  is  computed  from  the  Moon*s  equatorial 
horizontal  parallax,  :r,  by  the  formula, 

S  =  0.272  506  -  +  I  ".50 
where  the  constant  0.272  506  is  based  on  data  from  occultations  given  by  Mr.  J.  Peters 
in  the  Astronomische  Nachrichten,  1895,  Bd.  138,  S.  147;  and  the  constant  i".50  is  added 
to  cover  the  average  effect  of  irradiation.     The  value  of  the  Moon's  semidiameter  employed 
in  the  computation  of  eclipses  for  1910  was  computed  from  the  formula, 

S  =  0.272  274  r 
the  constant  being  the  one  used  in  this  Ephemeris  prior  to  1902. 

The  ephemerides  of  Mercury,  Venus,  and  Mars  are  derived  from  Professor  Newcomb's 
tables  of  these  planets.  Astronomical  Papers  of  the  American  Ephemeris,  vol.  VI,  parts  2, 
3,  and  4. 

The  ephemerides  of  Jupiter  and  Saturn  are  derived  from  the  tables  constructed  in  this 
office  by  Dr.  George  W.  Hill,  Astronomical  Papers  of  the  A?nerican  Ephemeris,  vol.  VII, 
parts  I  and  2. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Professor  Newcomb's  tables 
of  these  planets,  Astronomical  Papers  of  the  American  Ephemeris,  vol.  VII,  parts  3  and  4. 

The  semidiameters  of  the  planets  are  computed  from  the  following  values:  — 

Authority. 

Lk  Verrier,  Theory  of  Mercury, 


Semidiameter. 

n                                 1- 

Log  Dis 

3-34 

0.00 

8.546  i  0.086 

0.00 

2.842  :i  0.057 

0.25 

18.78      rt  0.067 

0.70 

8.77      ^  0.039 

0-95 

1.68    i  0.3 

1.30 

1.28 

1.48 

20.00 

0.70 

9.38 

0.95 

Pr.iRCF,  from  the  Washington  Ob- 
servations of  1845  and  1846, 
made  with  the  Mural  Circle. 


Mercury 

Venus 

Mars 

Jupiter  (polar) 

Saturn  (polar) 

Uranus 

Neptune 

Jupiter  (equatorial)    20.00 

Saturn  (equatorial) 

The  elements  of  eclipses  of  the  Sun  and  occultations  of  stars  by  the  Moon  are  given  in 
accordance  with  Bksskl's  method,  the  special  forms  employed  being  a  modification  of 
those  developed   in  Chauvenet's  Spherical  and  Practical  Astronomy. 

The  satellites  of  Mars  are  computed  from  manuscript  tables  based  upon  elements 
deduced  by  Prof.  Walter  S.  Harshman.  His  elements  of  Deimos  are  published  in  the 
Astronomical  Journal,  1894,  vol.  XIV,  p.  147;  but  those  of  Phobos  are  yet  in  manuscript. 

The  eclipses  of  Jupiter's  satellites  are  computed  from  a  Continuation  of  Damoiseau's 
Tables.  The  occultations,  transits,  etc.,  are  computed  from  Woolhouse's  tables,  published 
in  the  British  Nautical  Almanac  for  1835;  Table  II  of  each  satellite  having  been  adapted 
to  Damoiseau's  tables. 

The  fifth  satellite  of  Jupiter  is  computed  from  manuscript  tables  based  upon  unpub- 
lished elements  deduced  by  Mr.  J.  Robertson-. 

The  elongations  and  conjunctions  of  the  satellites  and  the  position  of  the  rings  of 
Saturn  are  computed  from  manuscript  tables  based  on  Prof.  H.  Struve's  elements  as 
published  in  Beobachtungen  der  Saturnstrabanten,  St.  Petersburg,  1898.  The  differential 
coordinates  of  Phoebe  have  been  computed  from  the  elements  and  tables  of  Dr.  F.  E. 
Ross,  printed  in  the  Annuals  of  Harvard  College,  vol.  LI  1 1,  No.  VI. 

*  Astronomical  Ohsemations  made  at  the  U,  S.  Naval  Oherratory,  IVasltinglon,  i8y^.  Appendix  II. 
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The  apparent  dimensions  of  the  rings  of  Saturn  are  computed  from  Bessel's  data, 
except  those  for  the  dusky  ring,  which  are  based  on  the  observations  of  Messrs.  O.  Struve, 
A.  Hall,  E.  E.  Barnard,  and  T.  Lewis,  at  Pulkowa,  Washington,  Mount  Hamilton,  and 
Greenwich. 

The  elongations  of  the  satellites  of  Uranus  are  computed  from  the  data  of  Professor 
Newcomb's  Uranian  and  Neptunian  Systems,  Washington  Observations,  1873,  Appendix  I. 

The  elongations  of  the  satellite  of  Neptune  are  computed  from  manuscript  tables  based 
upon  Prof.  A.  Hall's  elements  published  in  the  Astronomical  Journal,  1898,  vol.  XIX,  p.  65. 

The  following-named  persons  were  engaged  in  the  preparation  of  the  American 
Ephemeris  and  Nautical  Almanac  for  the  year  1910:       .  , 

Assistants  and  Employees. — H.  B.  Hedrick,  W.  Auhagen,  J.  Robertson,  H.  G.  Hodg- 
KiNs,  W.  T.  Carrigan,  E.  D.  Tillyer,  Arthur  Snow,  Arthur  Newton,  E.  C.  Howell, 
W.  M.  Hamilton,  Reuel  Keith,  Roberdeau  Buchanan,  E.  B.  Davis,  A.  Doolittle, 
J.  McWilliam,  H.  F.  M.  Hedrick,  H.  B.  Evans,  Theo  I.  King,  and  Geo.  B.  Merriman. 
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CORRECTION  REQUIRED.   ON    ACCOUNT  OF  SECOND  DIFFERENCES  OF  THE  MOONS 

MOTION.  IN  FINDING  THE  GREENWICH  TIME  CORRESPONDING 

TO  A  CORRECTED   LUNAR  DISTANCE. 
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I       The  correction  is  to  be  added  to  the  approximate  Greenwich  time  when  the  proportional  logarithms  in  the  Ephemeris  are    * 
I    decreasing,  and  subtracted  when  they  are  increasing. 
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TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 
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0  47.018 

0  56848 

I     6.677 

I   16.507 

47 

0.128    ' 

48 

0 

7.864 

0  17.69s 

0  27.523 

0  37-352 

0  47.182 

0  57.011 

1     6.841 

I   16.671 

48 

O.I3I 

49 

0 

8.027 

0  17.857 

0  27.687 

0  37-516 

0  47.346 

0  57.175 

1     7.005 

I   16.834 

49 

0.134 

50 

0 

8. 191 

0  18.021 

0  27.850 

0  37.680 

0  47510 

0  57  339 

I     7.169 

I   16.998 

50 

0.137 

51 

0 

8.355 

0  18.185 

0  28.014 

0  37844 

0  47  673 

0  57-503 

1     7.332 

I   17.162 

51 

0.139 

52 

0 

8.519 

0  18.349 

0  28.178 

0  38.008 

0  47837 

0  57.667 

I     7.496 

I   17  326 

52 

0  142 

53 

0 

8.683 

0  18.512 

0  28.342 

0  38.171 

0  48  001 

0  57-831 

I     7.660 

I   17.490 

53 

0.145 

54 

0 

8.847 

0  18.676 

0  28.506 

0  38.335 

0  48.165 

0  57  994 

I     7.824 

I  17.654 

54 

0.147  ; 

55 

0 

9010 

0  18.840 

0  28.670 

0  38.499 

0  48329 

0  58.158 

I     7.988 

I   17.817 

^5 

0.150  ' 

56 

0 

9-174 

0  19004 

0  28.833 

0  38  663 

0  48.492 

0  58.322 

I     8.152 

I   17.981 

56 

0.153  ! 

57 

0 

9.338 

0  19.168 

0  28.997 

0  38.827 

0  48  656 

0  58  486 

I     8.315. 

I   18.145 

57 

0.156  1 

58 

0 

9.502 

0  19  331 

0  29.161 

0  38.991 

0  48.820 

0  58.650 

1     8.479 

I   18.309 

58 

0.158  i 

59 

0 

9.666 
0^    ~ 

0  19.495 

0  29.325 

0  39- 1 54 

0  48.984 

0  58.814 

I     8.643 

1   18.473 

59 

0.161 

For 
conda. 

Side- 
real. 

1^ 

2h 

3- 

4\ 

5" 

6*^ 

7" 

Se 

[Eph  10] 
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TABLE  II.— SIDEltBAL  INTO  MEAN  SOLAB  TIME. 


TO  BE  J 

5UBTRAC1 

m   s 

rED  FROI 

tl  A  SIDEREAL  TIN 

IE  INTER 

■4' 

VAL. 

Side- 
real. 

8- 

9- 

m   s 

11*^ 

12" 

^3- 

15- 

m   8 

For 
Seconds.   { 

m 

m   8 

m   s 

m 

s 

m   s 

m   8 

B 

% 

o 

I  18.636 

I  28.466, 

I  38.296 

I  48.125 

1 

57  955 

2  7784 

2  17.614 

2  27.443 

0 

0.000 

I 

I  18.800 

I  28.630 

I  38  459 

I  48.289 

I 

58.119 

2.  7.948 

2  17.778 

2  27.607 

I 

0.003 

2 

I  18.964 

I  28.794 

I  38  623 

1  48.453 

58282 

2   8.112 

2  17.941 

2  27.771 

2 

0.005 

3 

I  19.128 

I  28.958 

I  38.787 

I  48.617 

58.446 

2   8.276 

2  18.105 

2  27.935 

3 

0008 

4 

I  19.292 

I  29.121 

I  38.951 

I  48.780 

58.610 

2   8.440 

2  18.269 

2  28.099 

4 

O.OII 

5 

I  19.456 

1  29.285 

I  39115. 

I  48.944 

58.774 

2   8603 

2  18433 

2  28.263 

5 

0.014 

6 

I  19  619 

I  29  449 

1  39  279 

I  49108 

58.938 

2   8.767 

2  iB  597 

2  28  426 

6 

0.016 

7 

I  19783 

I  29613 

I  39442 

I  49.272 

59.101 

2   8.931 

2  18.761 

2  28.590 

7 

0.019 

8 

I  19.947 

I  29777 

I  39606 

I  49  436 

59.265 

2   9.095 

2  18.924 

2  28.754 

8 

0022 

9 

I  20.111 

I  29940 

I   39.770 

I  49600 

59.429 

2   9.259 

2  19088 

2  28.918 

9 

0025 

lO 

I  20.275 

I  30.104 

1  39  934 

I  49  763 

59.593 

2   9423 

2  19.252 

2  29082 

10 

0.027 

II 

I  20.439 

I  30268 

I  40.098 

I  49.927 

59757 

2   9586 

2  19.416 

2  29  245 

11 

0.030 

12 

I  20.602 

I  30.432 

I  40.261 

I  50.091 

59.921 

2   9750 

2  19.580 

2  29.409 

12 

0033 

13 

I  20.766 

I  30596 

I  40425 

I  50.255 

2 

0084 

2   9914 

2  19.744 

2  29.573 

13 

0.035 

M 

I  20.930 

I  30.760 

I  40.589 

I  50.419 

2 

0.248 

2  10.078 

2  19907 

2  29.737 

14 

0.038 

15 

I  21.094 

I  30923 

I  40  753 

I  50.583 

2 

0.412 

2  10.242 

2  20071 

2  29.901 

15 

0.041 

i6 

I  21.258 

I  31.087 

I  40.917 

I  50.746 

2 

0.576 

2  10.405 

2  20.235 

2  30.065 

16 

0.044 

17 

I  21.422 

I  31.251 

I  41.081 

I  50.9^0 

2 

0.740 

2  10.569 

2  20.399 

2  30.228 

17 

0046 

i8 

I  21.585 

I  31.415 

I  41.244 

I  51.074 

2 

0.904 

2  10.733 

2  20.563 

2  30.392 

18 

0.049 

19 

I  21.749 

I  31 -579 

I  41.408 

I  51.238 

2 

1.067 

2  10.897 

2  20.727 

2  30.556 

19 

0.052 

20 

I  21.913 

I  31  743 

I  41.572 

I  51.402 

2 

1.231 

2  11.061 

2  20.890 

2  30  720 

20 

0.055 

21 

I  22.077 

I  31.906 

I  41.736 

I  51.565 

2 

1395 

2  11.225 

2  21.054 

2  30884 

21 

0.057 

22 

I  22.241 

I  32.070 

I  41.900 

I  51.729 

2 

1-559 

2  11.388 

2  21.218 

2  31.048 

22 

0.060 

23 

I  22.404 

I  32.234 

I  42.064 

I  51.893 

2 

1.723 

2  11.552 

2  21.382 

2  31.211 

23 

0.063 

24 

I  22.568 

I  32.398 

I  42.227 

I  52.057 

2 

1.887 

2  II.716 

2  21.546 

2  31.375 

24 

0.066 

25 

I  22.732 

I  32  562 

I  42.391 

I  52.221 

2 

2.050 

2  11.880 

2  21.709 

2  31.539 

25 

0.068 

26 

1  22.896 

I  32.726 

I  42555 

I  52.385 

2 

2.214 

2  12.044 

2  21.873 

2  31.703 

26 

0.071 

27 

I  23.060 

I  32.889 

I  42719 

I  52.548 

2 

2.378 

2  12.208 

2  22.037 

2  31  867 

27 

0.074 

28 

I  23.224 

I  33  053 

I  42.883 

I  52.712 

2 

2.542 

2  12.371 

2  22  201 

2  32  031 

28 

0.076 

29 

I  23.387 

I  33217 

I  43.047 

I  52  876 

2 

2.706 

2  12.535 

2  22  365 

2  32.194 

29 

0.079 

30 

I  23.551 

I  33  381 

I  43  210 

I  53.040 

2 

2.869 

2  12.699 

2  22.529 

2  32.358 

30 

0082 

31 

I  23.715 

I  33  545 

I  43  374 

I  53.204 

2 

3.033 

2  12.863 

2  22.692 

2  32.522 

31 

0.085 

32 

I  23.879 

I  33708 

I  43  538 

I  53.368 

2 

3.197 

2  13027 

2  22.856 

2  32.686 

32 

0.087 

33 

I  24043 

I  33872 

I  43.702 

1  53  531 

2 

3361 

2  13.191 

2  23.020 

2  32850 

33 

0090 

34 

I  24.207 

I  34  036 

I  43.866 

1  53695 

2 

3525 

2  13.354 

2  23.184 

2  33.013 

34 

0.093 

35 

I  24.370 

I  34  200 

I  44.029 

I  53  859 

2 

3.689 

2  13.518 

2  23.348 

2  33.177 

35 

0.096 

36 

I  24.534 

I  34  364 

I  44.193 

I  54  023 

2 

3852 

2  13682 

2  23.512 

2  33  341 

36 

0.098  . 

37 

I  24698 

I  34.528 

I  44-357 

I  54.187 

2 

4.016 

2  13.846 

2  23.675 

2  33.505 

37 

O.IOI 

38 

I  24862 

I  34.691 

I  44  521 

1  54.351 

2 

4.180 

2  14.010 

2  23  839 

2  33669 

38 

0.104 

39 

I  25.026 

I  34.855 

I  44.685 

1  54.514 

2 

4-344 

2  14  173 

2  24.003 

2  33  833 

39 

0.106 

40 

I  25.190 

I  35.019 

I  44.849 

I  54.678 

2 

4.508 

2  14337 

2  24.167 

2  33996 

40 

0.109 

41 

I  25.353 

I  35  183 

I  45012 

I  54842 

2 

4.672 

2  14.501 

2  24.331 

2  34.160 

41 

O.II2 

42 

I  25.517 

I  35.347 

I  45.176 

I  55  006 

2 

4835 

2  14665 

2  24.495 

2  34  324 

42 

O.II5  i 

43 

I  25.681 

I  35-5" 

I  45.340 

I  55.170 

2 

4999 

2  14.829 

2  24658 

2  34.488 

43 

O.II7  j 

44 

I  25.845 

I  35674 

I  45  504 

I  55  333 

2 

5.163 

2  14993 

2  24822 

2  34.652 

44 

0.120  1 

45 

I  26.009 

I  35838 

I  45.668 

I  55  497 

2 

5.327 

2  15.156 

2  24.986 

2  34.816 

45 

0.123 

46 

I  26.172 

I  36002 

I  45  832 

I  55.661 

2 

5.491 

2  15.320 

2  25.150 

2  34  979 

46 

0.126 

47 

I  26.336 

I  36.166 

I  45  995 

I  55  825 

2 

5655 

2  15484 

2  25.314 

2  35.143 

47 

0.128 

48 

I  26.500 

I  36.330 

I  46.159 

I  55  989 

2 

5,818 

2  15.648 

2  25.477 

2  35.307 

48 

O.I3I 

49 

I  26.664 

I  36.493 

I  46.323 

I  56.153 

2 

5.982 

2  15.812 

2  25.641 

2  35.471 

49 

0.134 

50 

I  26.828 

I  36.657 

I  46.487 

I  56.316 

2 

6.146 

2  15976 

2  25.805 

2  35  635 

50 

0.137 

51 

I  26.992 

I  36.821 

I  46.651 

I  56.480 

2 

6.310 

2  16.139 

2  25  969 

2  35  798 

51 

0.139 

52 

I  27.155 

I  36985 

I  46.815 

I  56644 

2 

6.474 

2  16.303 

2  26.133 

2  35  962 

52 

0.142 

53 

I  27.319 

I  37.149 

I  46.978 

I  56.808 

2 

6.637 

2  16467 

2  26.297 

2  36.126 

53 

0.145 

54 

I  27.483 

I  37.313 

I  47.142 

1  56.972 

2 

6.801 

2  16.531 

2  26.460 

2  36.290 

54 

0147 

55 

I  27.647 

I  37.476 

1  47.306 

1  57- 136 

2 

6.955 

2  16.795 

2  26.624 

2  36.454 

55 

0.150  ! 

56 

I  27.811 

I  37  640 

I  47.470 

I  57.299 

2 

7.129 

2  16.959 

2  26.788 

2  36.618 

56 

0.153  . 

57 

I  27.975 

I  37  804 

I  47.634 

I  57  463 

2 

7.293 

2  17.122 

2  26.952 

2  36.781 

57 

0.156  1 

58 

I  28  138 

I  37.968 

t  47.797 

I  57.627 

2 

7-457 

2  17.286 

2  27.116 

2  36.945 

58 

0.158 

1  59 

I  28  302 

I  38.132 

9- 

I  47.961 

1  57.791 

11" 

2 

7.620 

2  17-450 

.3'" 

2  27.280 

14" 

2  37,109 

59 

0.161 

Side- 
real 

1 

»5- 

Se 

For 
condt.   1 

[Bph  10] 
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TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

Side- 
real. 

16" 

17' 

18" 

'9- 

20" 

21» 

22^ 

23' 

For    1 
Seconds.   1 

m 

m   s 

m   s 

m   s 

m 

s 

in   s 

m   s 

m   s 

m   s 

s 

s 

O 

2  37.273 

2  47.102 

2  56-932 

3 

6.762 

3  16.591 

3  26.421 

3  36.250 

3  46  080 

0 

0.000 

I 

2  37  437 

2  47  266 

2  57.096 

3 

6.925 

3  16.755 

3  26.585 

3  36.414 

3  46  244 

I 

0.003 

2 

2  37.601 

2  47  430 

2  57.260 

3 

7.089 

3  16.919 

3  26.748 

3  36.578 

3  46.407 

2 

0.005 

3 

2  37  764 

2  47  594 

2  57  424 

3 

7253 

3  17083 

3  26.912 

3  36.742 

3  46.571 

3 

0008 

■   4 

2  37  928 

2  47  758 

2  57  587 

3 

7.417 

3  17-246 

3  27.076 

3  36  906 

3  46.735 

4 

O.OII 

5 

2  38.092 

2  47922 

2  57-751 

3 

7.581 

3  17.410 

3  27.240 

3  37  069 

3  46.899 

5 

0.014 

6 

2  38.256 

2  48.085 

2  57.915 

3 

7-745 

3  17-574 

3  27.404 

3  37  233 

3  47  063 

6 

0.016 

7 

2  38.420 

2  48.249 

2  58.079 

3 

7.908 

3  17.738 

3  27.568 

3  37  397 

3  47  227 

7 

0.019 

8 

2  38  584 

2  48.413 

2  58.243 

3 

8.072 

3  17902 

3  27.731 

3  37-561 

3  47  390 

8 

0.022 

9 

2  38.747 

2  48  577 

2  58.406 

3 

8.236 

3  18.066 

3  27.895 

3  37.725 

3  47  554 

9 

0025 

lO 

2  38  91 1 

2  48.741 

2  58.570 

3 

8.400 

3  18.229 

3  28.059 

3  37  889 

3  47-718 

10 

0.027 

II 

2  39  075 

2  48  905 

2  58.734 

3 

8.564 

3  18.393 

3  28.223 

3  38.052 

3  47  882 

II 

0030 

12 

2  39.239 

2  49068 

2  58.898 

3 

8.728 

3  18  557 

3  28.387 

3  38  216 

3  48.046 

12 

0.033 

13 

2  39  403 

2  49  232 

2  59.062 

3 

8.891 

3  18.721 

3  28.550 

3  38-380 

3  48.210 

13 

0035 

M 

2  39566 

2  49  396 

2  59.226 

3 

9.055 

3  18.885 

3  28.714 

3  38.544 

3  48.373 

14 

0.038 

15 

2  39  730 

2  49  560 

2  59.389 

3 

9.219 

3  19  049 

3  28  878 

3  38.708 

3  48.537 

15 

0.041 

i6 

2  39  894 

2  49.724 

2  59.553 

3 

9383 

3  19.212 

3  29.042 

3  38.871 

3  48.701 

16 

0.044  1 

I? 

2  40.058 

2  49  888 

2  59.717 

3 

9547 

3  19.376 

3  29.206 

3  39  035 

3  48  865 

17 

0.046  i 

i8 

2  40.222 

2  50051 

2  59.881 

3 

9.710 

3  19.540 

3  29.370 

3  39199 

3  49  029 

18 

0.049  1 

19 

2  40386 

2  50.215 

3  0.045 

3 

9.874 

3  19  704 

3  29.533 

3  39  363 

3  49  193 

19 

0.052 1 

20 

2  40549 

2  50.379 

3  0.209 

3 

10.038 

3  19868 

3  29.697 

3  39527 

3  49  356 

20 

0055 

21 

2  40713 

2  50.543 

3  0.372 

3 

10.202 

3  20.032 

3  29.861 

3  39691 

3  49  520 

21 

0.057 

22 

2  40.877 

2  50.707 

3  0.536 

3 

10.366 

3  20.195 

3  30.025 

3  39  854 

3  49  684 

22 

0.060 

23 

2  41.041 

2  50.870 

3  0.700 

3 

10.530 

3  20.359 

3  30.189 

3  40.018 

3  49  848 

23 

0.063 ! 

24 

2  41.205 

2  51.034 

3  0.864 

3 

10.693 

3  20.523 

3  30.353 

3  40.182 

3  50012 

24 

0.066  ! 

25 

2  41.369 

2  51.198 

3  1.028 

3 

10.857 

3  20.687 

3  30.516 

3  40.346 

3  50.175 

25 

0.068 

26 

2  41532 

2  51  362 

3  1. 192 

3 

1 1. 021 

3  20.851 

3  30.680 

3  40510 

3  50.339 

26 

0.071 

27 

2  41.696 

2  51  526 

3  1-355 

3 

11.185 

3  21.014 

3  30.844 

3  40.674 

3  50.503 

27 

0.074 

28 

2  41.860 

2  51.690 

3  1.519  :  3 

11.349 

3  21.178 

3  31.008 

3  40.837 

3  50.667 

28 

0  076  1 

29 

2  42.024 

2  51  853 

3  1.683  1  3 

11.513 

3  21.342 

3  31.172 

3  41001 

3  50.831 

29 

0.079 

30 

2  42.188 

2  52.017 

3  1.847  i  3 

11.676 

3  21.506 

3  31.336 

3  41  165 

3  50.995 

30 

0.082 

31 

2  42.352 

2  52.181 

3  2.011  ,  3 

11.840 

3  21.670 

3  31.499 

3  41  329 

3  51  158 

31 

0.085 

32 

2  42-515 

2  52.345 

3  2.174  '  3 

12.004 

3  21.834 

3  31  663 

3  41  493 

3  51  322 

32 

0.087 

33 

2  42.679 

2  52.509 

3  2.338  1  3 

12.168 

3  21.997 

3  31  827 

3  41657 

3  51  486 

33 

0.090 

34 

2  42.843 

2  52  673 

3  2.502  !  3 

12.332 

3  22.161 

3  31.991 

3  41.820 

3  51  650 

34 

0.093 

35 

2  43  007 

2  52.836 

3  2.666 

3 

12.496 

3  22.325 

3  32.155 

3  41.984 

3  51-814 

35 

0.096 

36 

2  43.171 

2  53.000 

3  2.830 

3 

12.659 

3  22.489 

3  32.318 

3  42.148 

3  51-978 

36 

0.098 

37 

2  43.334 

2  53.164 

3  2.994 

3 

12.823 

3  22.653 

3  32.482 

3  42.312 

3  52.141 

37 

O.IOI 

38 

2  43.498 

2  53  328 

3  3157 

3 

12.987 

3  22.817 

3  32.646 

3  42.476 

3  52.305 

38 

0.104 

39 

2  43  662 

2  53492 

3  3321 

3 

13151 

3  22.980 

3  32.810 

3  42  639 

3  52.469 

39 

0.106 

40 

2  43.826 

2  53  656 

3  3.485 

3 

13.315 

3  23.144 

3  32.974 

3  42.803 

3  52.633 

40 

0.109 

41 

2  43  990 

2  53819 

3  3649 

3 

13478 

3  23.308 

3  33  138 

3  42.967 

3  52.797 

41 

O.II2  : 

42 

2  44.154 

2  53  983 

3  3.813 

3 

13.642 

3  23.472 

3  33.301 

3  43.131 

3  52.961 

42 

0.115* 

43 

2  44-317 

2  54  147 

3  3977 

3 

13.806 

3  23.636 

3  33.465 

3  43  295 

3  53  124 

43 

O.II7 

44 

2  44.481 

2  54311 

3  4140 

3 

13.970 

3  23.800 

3  33.629 

3  43.459 

3  53-288 

44 

0.120  j 

45 

2  44  645 

2  54-475 

3  4304 

3 

14134 

3  23.963 

3  33  793 

3  43.622 

3  53.452 

45 

0.123  1 

46 

2  44  809 

2  54638 

3  4.468 

3 

14.298 

3  24.127 

3  33  957 

3  43  786 

3  53  616 

46 

0.126 

47 

2  44-973 

2  54.802 

3  4632 

3 

14.461 

3  24.291 

3  34121 

3  43  950 

3  53  780 

47 

0.128 

48 

2  45-137 

2  54.966 

3  4796 

3 

14.625 

3  24.455 

3  34  284 

3  44  114 

3  53  943 

48 

O.I3I 

49 

2  45.300 

2  55  130 

3  4960   3 

14.789 

3  24.619 

3  34  448 

3  44  278 

3  54107 

49 

0.134 

50 

2  45.464 

2  55  294 

3  5123 

3 

14-953 

3  24.782 

3  34  6i2 

3  44  442 

3  54-271 

50 

0.137 

51 

2  45.628 

2  55  458 

3  5-287 

3 

15-117 

3  24946 

3  34.776 

3  44605 

3  54-435 

51 

0.139 

52 

2  45  792 

2  55.621 

3  5-451 

3 

15.281 

3  25.110 

3  34940 

3  44.769 

3  54-599 

52 

0.142 

53 

2  45  956 

2  55785 

3  5.615 

3 

15-444 

3  25.274 

3  35-104 

3  44  933 

3  54.763 

53 

0.145 

54 

2  46.120 

2  55  949 

3  5.779 

3 

15.608 

3  25.438 

3  35267 

3  45  097 

3  54  926 

54 

0.147 

55 

2  46.283 

2  56.113 

3  5.942 

3 

15772 

3  25.602 

3  35.431 

3  45261 

3  55  090 

55 

0.150 

56 

2  46.447 

2  56.277 

3  6.106 

3 

15936 

3  25  765 

3  35.595 

3  45  425 

3  55  254 

56 

0.153 

57 

2  46.611 

2  56.441 

3  6.270 

3 

16.100 

3  25.929 

3  35  759 

3  45  588 

3  55  418 

57 

0.156 

58 

2  46.775 

2  56.604 

3  6.434 

3 

16.264 

3  26.093 

3  35.923 

3  45-752 

3  55  582 

58 

0.158 

59 

2  46.939 

2  56.768 

3  6.598 

3 

1 

16.427 

3  26.257 

3  36.086 

3  45  916 

3  55.746 

59 

O.161 

Side- 
real. 

i6»> 

1/ 

19" 

2ih 

22»» 

23' 

For 
Seconds.   1 

[Eph  loj 
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TABLE  IlL—MEAN  SOLAB  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL.                                                 j 

Mean 
Solar. 

0^ 

jh 

2h 

3^^ 

4- 

5" 

6*' 

7' 

For          ■ 
Seconds. 

m 

m      s 

m 

8 

m      8 

m     8 

m      8 

m      8 

m      s 

m      8 

8 

«        i 

o 

0     0.000 

0 

9.856 

0   19.713 

0  29.569 

0  39426 

0  49.282 

0  59-139 

1     8.995 

0 

0.000  ' 

I 

0     0.164 

0 

10.021 

0   19.877 

0  29.734 

0  39.590 

0  49.447 

0  59  303 

I     9.160 

I 

0.003  , 

2 

0     0.329 

0 

10.185 

0  20.041 

0  29.898 

0  39-754 

0  49.611 

0  59  467 

I     9.324 

2 

0  005  ' 

3 

0     0.493 

0 

10.349 

0  20.206 

0  30062 

0  39.919 

0  49.775 

0  59.632 

I     9-488 

3 

0.008 

4 

0     0.657 

0 

10.514 

0  20.370 

0  30.227 

0  40.083 

0  49.939 

0  59  796 

I     9652 

4 

O.OII 

5 

0     0821 

0 

10.678 

0  20.534 

0  30.391 

0  40.247 

0  50.104 

0  59  960 

I     9817 

5 

0.014 

6 

0     0.986 

0 

10.842 

0  20  699 

0  30.555 

0  40.412 

0  50.268 

I     0.124 

I     9981 

6 

0.016 

7 

0     I  150 

0 

11.006 

0  20.863 

0  30.719 

0  40  576 

0  50.432 

I     0.289 

I    10.145 

7 

0.019  ■ 

8 

0     1. 314 

0 

11   171 

0  21.027 

0  30.884 

0  40  740 

0  50.597 

I     0.453 

I    10.310 

8 

0.022  j 

9 

0     1.478 

0 

"•335 

0   21. 191 

0  31.048 

0  40.904 

0  50.761 

I     0.617 

I    10.474 

9 

0.025 

lO 

0     1.643 

0 

11.499 

0  21.356 

0  31.212 

0  41.069 

0  50.925 

I     0.782 

I   10.638 

10 

0.027 

IZ 

0     1.807 

0 

11.663 

0   21.520 

0  31-376 

0  41-233 

0  51.089 

I     0.946 

I   10.802 

II 

0.030 

12 

0     1.971 

0 

11.828 

0   21.684 

0  31-541 

0  41-397 

0  51-254 

I     I. no 

I    10.967 

12 

0.033 

13 

0     2.136 

0 

11.992 

0   21.849 

0  31  705 

0  41-561 

0  51  418 

I     1.274 

I   II.131 

13 

0.036 

14 

0     2.300 

0 

12.156 

0   22.013 

0  31  869 

0  41.726 

0  51.532 

I     1-439 

I   IX.295 

14 

0.038 

15 

0     2.464 

0 

12.321 

0   22.177 

0  32.034 

0  41.890 

0  51  746 

I     1.603 

I    n.459 

15 

0.041 

16 

0     2.628 

0 

12.485 

0  22.341 

0  32.198 

0  42.054 

0  51.911 

I     1.767 

I   11.624 

16 

0044  ; 

17 

0     2.793 

0 

12.649 

0  22.506 

0  32.362 

0  42.219 

0  52-075 

I     1.932 

1    11.788 

17 

0047  1 

18 

0     2.957 

0 

12.813 

0  22.670 

0  32.526 

0  42.383 

0  52.239 

I     2.096 

I    11.952 

18 

0.049 

19 

0     3.121 

0 

12.978 

0  22.834 

0  32.691 

0  42  547 

0  52.404 

I     2.260 

I    12.117 

19 

0.052 

20 

0     3.285 

0 

13.142 

0  22.998 

0  32.855 

0  42.711 

0  52.568 

I     2.424 

I    12.281 

20 

0.055 

21 

0     3.450 

0 

13.306 

0  23.163 

0  33  019 

0  42.876 

0  52.732 

I     2.589 

I    12.445 

21 

0.057  j 

22 

0     3614 

0 

13.471 

0  23.327 

0  33  183 

0  43.040 

0  52. 8*96 

I     2.753 

I    12609 

22 

0.060  , 

23 

0     3.778 

0 

13-635 

0  23.491 

0  33  348 

0  43  204 

0  53  061 

I     2.917 

I    12.774 

23 

0.063 

24 

0     3-943 

0 

13799 

0  23.656 

0  33-512 

0  43.368 

0  53.225 

X     3.08Z 

I    12.938 

24 

0.066 

25 

0     4.107 

0 

13963 

0  23.820 

0  33.676 

0  43  533 

0  53  389 

I     3.246 

I    13.102 

25 

0.068 

26 

0     4.271 

0 

14.128 

0  23.984 

0  33.841 

0  43  697 

0  53  554 

I     3.410 

I    13.266 

26 

0.071 

27 

0     4-435 

0 

14.292 

0  24.148 

0  34.005 

0  43.861 

0  53  718 

I     3.574 

1    13431 

27 

0.074 

28 

0     4.600 

0 

14.456 

0  24,313 

0  34  169 

0  44.026 

0  53.882 

I     3739 

I    13.595 

28 

0.077 

29 

0     4.764 

0 

14.620 

0  24.477 

0  34.333 

0  44-190 

0  54.046 

1     3903 

1    13.759 

29 

0.079 

30 

0     4.928 

0 

14.785 

0  24.641 

0  34498 

0  44.354 

0  54.211 

I     4.067 

I    13.924 

30 

0.082 

31 

0     5.093 

0 

14.949 

0  24,805 

0  34.662 

0  44.518 

0  54  375 

I     4231 

I    14,088 

31 

0.085 

32 

0     5.257 

0 

15113 

0  24.970 

0  34.826 

0  44.683 

0  54-539 

I     4396 

I    14  252 

32 

0.088 

33 

0     5.421 

0 

15.278 

0  25.134 

0  34  990 

0  44847 

0  54  703 

1     4.560 

I    14.416 

33 

0,090 

34 

0     5585 

0 

15.442 

0  25.298 

0  35155 

0  45.011 

0  54.868 

1     4-724 

I    14.581 

34 

0093 

35 

0     5750 

0 

15.606 

0  25.463 

0  35.319 

0  45  176 

0  55  032 

I     4.888 

I    14.745 

35 

0.096 

36 

0     5914 

0 

15.770 

0  25.627 

0  35483 

0  45340 

0  55.196 

I     5053 

I    14.909 

36 

0.099 

37 

0     6.078 

0 

15-935 

0  25.791 

0  35.648 

0  45.504 

0  55  361 

I     5.217 

1    15.073 

37 

O.IOI 

38 

0     6.242 

0 

16.099 

0  25.955 

0  35.812 

0  45.668 

0  55  525 

I     5-381 

I    15  238 

38 

0.104 

39 

0     6.407 

0 

16.263 

0  26.120 

0  35.976 

0  45833 

0  55689 

1     5-546 

I   15.402 

39 

0.107 

40 

0     6.571 

0 

16.427 

0  26.284 

0  36.140 

0  45  997 

0  55-853 

I     5.710 

I    15.566 

4°, 

O.ZIO 

41 

0     6.735 

0 

16.592 

0  26.448 

0  36.305 

0  46.161 

0  56018 

I     5.874 

I   15-731 

41 

aii2 

42 

0     6.900 

0 

16.756 

0  26.612 

0  36  469 

0  46  325 

0  56.182 

I     6.038 

I   15895 

42 

0.115 

43 

0     7.064 

0 

16.920 

0  26.777 

0  36.633 

0  46.490 

0  56.346 

I     6.203 

I   16.059 

43 

0.1 18 

44 

0     7.228 

0 

17.085 

0  26.941 

0  36.798 

0  46.654 

0  56.510 

1     6.367 

1   16.223 

44 

0.120 

45 

0     7.392 

0 

17.249 

0  27.105 

0  36.962 

0  46.818 

0  56.675 

I     6.531 

1    16.388 

45 

0,123 

46 

0     7-557 

0 

17-413 

0  27  270 

0  37.126 

0  46.983 

0  56.839 

X    6,695 

I    16.552 

46 

0.126 

47 

c     7.721 

0 

17577 

0  27.434 

0  37.290 

0  47.147 

0  57  003 

I    6.860 

I   16.716 

47 

0.129 

48 

0     7.885 

0 

17.742 

0  27.598 

0  37  455 

0  47311 

0  57.168 

I     7.024 

I    16.88X 

48 

0.131 

49 

0     8.049 

0 

17.906 

0  27.762 

0  37-619 

0  47-475 

0  57.332 

I     7.188 

I   X7.045 

49 

0.134 

50 

0     8.214 

0 

18.070 

0  27.927 

0  37  783 

0  47.640 

0  57496 

I     7353 

I    17.209 

50 

0  137  . 

51 

0    8.378 

0 

18.234 

0  28.091 

0  37  947 

0  47.804 

0  57.660 

X     7.5x7 

I   17.373 

51 

0.140 

52 

0    8,542 

0 

18.399 

0  28.255 

0  38.112 

0  47968 

0  57.825 

X     7-681 

1   17.538 

52 

0.142 

53 

0     8.707 

0 

18.563 

0  28.420 

0  38.276 

0  48.132 

0  57989 

I     7845 

I    17.702 

53 

0.145 

54 

0    8.871 

0 

18.727 

0  28.584 

0  38.440 

0  48.297 

0  58.153 

I     8.010 

I    17.866 

54 

0.148 

55 

0    9.035 

0 

18.892 

0  28  748 

0  38.605 

0  48.461 

0  58  317 

I     8.174 

I   18.030 

55 

0.151 

56 

0    9199 

0 

19056 

0  28.912 

0  38.769 

0  48.625 

0  58.482 

I     8.338 

I    18.195 

56 

0.153 

57 

0    9.364 

0 

19.220 

0  29.077 

0  38.933 

0  48790 

0  58.646 

I     8.502 

I    18.359 

57 

0.156 

58 

0    9.528 

0 

19.384 

0  29.241 

0  39  097 

0  48.954 

0  58.810 

I     8.667 

X  X8.523 

58 

0.159 

59 

0    9.692 

0 

19-549 

0  29.405 

0  39.262 

3" 

0  49.118 

4- 

0  58.975 

I     8.831 

X  18.688 

59 

0.162 

Mean 
Solar. 

~~b" 

! 

1^ 

2h 

5" 

6*^ 

7" 

s£i^  1 

[Eph  10] 


TABLE  III.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 
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TO  BE  ADDED  TO  A  MEAN  1 

•IME  INT] 

SRVAL. 

14"  " 

ij" 

1 

Mean 
Solar. 

8^ 

9- 

10" 

11^ 

12" 

For     1 
Seconds. 

m 

m   s 

m   8 

m   s 

m   s 

m   8 

m   8 

m   s 

m   s 

3     S 

O 

I  18.852 

I  28.708 

I  38  565 

I  48421 

I  58.278 

2  8.134 

2  17991 

2  27847 

0    0.000 

I 

I  19.016 

I  28.873 

I  38.729 

I  48  585 

I  58.442 

2   8.298 

2  18.155 

2  28.011 

I     0.003  1 

2 

I  19.180 

I  29037 

I  38.893 

I  48.750 

I  58  606 

2   8.463 

2  18.319 

2  28  176 

2    0.005  ' 

3 

I  19.345 

I  29.201 

I  39.058 

I  48914 

I  58.771 

2   8.627 

2  18.483 

2  28.340 

3   0.008 

4 

I  19.509 

I  29.365 

I.  39.222 

I  49.078 

I  58  935 

2   8.791 

2  18.648 

2  28.504 

4   o.oii 

5 

I  19.673 

I  29.530 

I  39.386 

I  49.243 

I  59.099 

2   8.956 

2  18.8:2 

2  28.668 

5   o.oM  1 

6 

I  19.837 

I  29.694 

I  39.550 

I  49407 

I  59  263 

2   9.120 

2  18.976 

2  28833 

6  ;  0.016  1 

7 

I  20.002 

I  29.858 

I-  39  715 

I  49  571 

I  59.428 

2   9.284 

2  19.141 

2  28.997 

7   0.019  ' 

8 

I  20.166 

I  30022 

I  39.879 

I  49  735 

I  59.592 

2   9448 

2  19.305 

2  29.161 

8   0.022 

9 

I  20.330 

I  30.187 

I  40043 

I  49.900 

I  59.756 

2   9.613 

2  19.469 

2  29.326 

9   0.025 

lO 

I  20  495 

I  30.351 

I  40.207 

I  50  064 

I  59.920 

2  9-777 

2  19.633 

2  29.490 

10   0.027 

II 

I  20.659 

I  30515 

I  40372 

I  50228 

2  0.085 

2  9.941 

2  197)8 

2  29654 

11   0.030 

12 

I  20823 

1  30680 

I  40.536 

I  50.393 

2  0.249 

2  10.105 

2  19962 

2  29.818 

12  ;  0.033 

13 

I  20.987 

I  30844 

I  40700 

I  50  557 

2  0.413 

2  10.270 

2  20.126 

2  29.983 

13     0.036 

14 

I  21.152 

I  31.008 

I  40.865 

I  50721 

2  0.578 

2  10.434 

2  20.290 

2  30.147 

14     0.038  1 

15 

I  21.316 

I  31172 

I  41029. 

I  50.885 

2  0.742 

2  10.598 

2  20.455 

2  30.311 

15     0.041 

i6 

I  21.480 

I  31-337 

I  41.193 

I  51.050 

2  0.906 

2  10..763 

2  20.619 

2  30.476 

16     0.044 

27 

I  21.644 

I  31.501 

1  41  357 

I  51.214 

2   1.070 

2  10.927 

2  20.783 

2  30.640 

17  ,  0.047 

i8 

I  21.809 

I  31.665 

I  41.522 

I  51  378 

2   1-235 

2  11.091 

2  20.948 

2  30.804 

18  1  0.049 

19 

I  21.973 

I  31-829 

I  41.686 

I  51.542 

2   1.399 

2  11.255 

2  21.112 

2  30.968 

19  ;  0.052  1 

20 

I  22.137 

I  31.994 

I  41.850 

I  51707 

2   1563 

2  11.420 

2  21.276 

2  31133 

20    0.055 

21 

I  22.302 

1  32.158 

I  42.015 

I  51.871 

2   1.727 

2  11.584 

2  21.440 

2  31.297 

21    0.057  ' 

22 

I  22.466 

I  32.322 

I  42.179 

I  52.035 

2   1.892 

2  11.748 

2  21.605 

2  31  461 

22    0.060  1 

23 

I  22.630 

I  32.487 

I  42.343 

I  52.200 

2  2.056 

2  1Z.912 

2  21.769 

2  31-625 

23    0.063 

24 

I  22.794 

I  32.651 

I  42.507 

I  52.364 

2  2.220 

2  12.077 

2  21.933 

2  31.790 

24    0.066 

25 

I  22.959 

1  32.815 

I  42.672 

I  52.528 

2  2.385 

2  12.241 

2  22.098 

2  31.954 

25    0.068 

26 

I  23.123 

I  32.979 

I  42.836 

I  52.692 

2  2.549 

2  12.405 

2  22.262 

2  32.118 

26  0.071  ; 

27 

I  23.287 

1  33.144 

I  43.000 

I  52.857 

2  2.713 

2  12.570 

2  22.426 

2  32  283 

27   0.074 

28 

I  23.451 

I  33.308 

I  43.164 

I  53021 

2  2877 

2  12.734 

2  «2.590 

2  32.447 

28   0.077 

29 

I  23.616 

1  33.472 

I  43  329 

I  53.185 

2  3042 

2  12.898 

2  22.755 

2  32.611 

29   0.079 

30 

I  23.780 

I  33.637 

I  43.493 

I  53.349 

2  3.206 

2  13.062 

2  22.919 

2  32.775 

30  0.082 

31 

I  23.944 

I  33.801 

I  43  657 

I  53  514 

2  3.370 

2  13.227 

2  23.083 

2  32.940 

31   0.085 

3-2 

I  24.109 

I  33.965 

1  43.822 

I  53678 

2  3  534 

2  13  391 

2  23  247 

2  33- 104 

32   0.088 

33 

I  24.273 

I  34.129 

I  43.986 

I  53.842 

2  3699 

2  13.555 

2  23.412 

2  33  268 

33   0.090 

34 

I  24.437 

I  34.294 

I  44.150 

1  54.007 

2  3863 

2  13.720 

2  23.576 

2  33-432 

34   0.093 

35 

I  24.601 

I  34  458 

I  44  314 

I  54.171 

2  4.027 

2  13.884 

2  23.740 

2  33.597 

35   0.096 

36 

I  24.766 

I  34  622 

I  44.479 

I  54  335 

2  4.192 

2  14.048 

2  23.905 

2  33.761 

36  ;  0.099 

37 

I  24.930 

I  34.786 

I  44.643 

I  54  499 

2  4356 

2  14.212 

2  24,069 

2  33.925 

37   o.ioi 

38 

I  25.094 

I  34-951 

I  44.807 

I  54.664 

2  4.520 

2  14.377 

2  24.233 

2  34  090 

38   0.104 

39 

I  25.259 

I  35.115 

I  44.971 

I  54.828 

2  4.684 

2  14541 

2  24.397 

2  34254 

39   0.107 

40 

I  25.423 

I  35  279 

I  45  136 

I  54.992 

2  4849 

2  14  705 

2  24.562 

2  34.418 

40   0.1 10 

41 

I  25.587 

I  35.444 

I  45  300 

I  55  156 

2  5.013 

2  14.869 

2  24  726 

2  34.582 

41    0.1I2 

42 

I  25.751 

I  35.608 

I  45.464 

I  55.321 

2  5-177 

2  15034 

2  24.890 

2  34  747 

42   0.115 

43 

I  25.916 

I  35.77;2 

I  45.629 

I  55.485 

2  5.342 

2  15.198 

2  25.054 

2  349" 

43   o.n8 

44 

I  26.080 

I  35936 

I  45  793 

I  55-649 

2  5506 

2  15.362 

2  25.219 

2  35075 

44   0.120 

45 

I  26.244 

I  36.101 

I  45-957 

I  55814 

2  5.670 

2  15.527 

2  25.383 

2  35.239 

45  1  0.123 

46 

I  26.408 

I  36.265 

I  46.121 

I  55978 

2  5834 

2  15.691 

2  25.547 

2  35.404 

4 )  1  0.126 

47 

I  26.573 

I  36.429 

I  46.286 

I  56.142 

2  5-999 

2  15855 

2  25.712 

2  35568 

47  '  0.129 

48 

1  26.737 

I  36593 

I  46.450 

I  56.306 

2  6.163 

2  16.019 

2  25.876 

2  35-732 

48  1  0.131 

49 

I  26.901 

I  36.758 

I  46.614 

I  56.471 

2  6.327 

2  16.184 

2  26.040 

2  35897 

49  ;  0.134 

50 

I  27.066 

I  36.922 

I  46.778 

1  56.635 

2  6.491 

2  16.348 

2  26.204 

2  36.061 

50  \    0.137 

51 

I  27.230 

I  37.086 

I  46.943 

I  56799 

2  6.656 

2  16.512 

2  26.369 

2  36.225 

51  1  0.140 

52 

I  27.394 

I  37  251 

I  47.107 

I  56.964 

2  6.820 . 

2  16.676 

2  26.533 

2  36.389 

52  1  0.142 

53 

I  27.558 

I  37.4x5 

I  47.271 

I  57  128 

2  6.984 

2  16.841 

2  26.697 

2  36.554 

53  1  0.145 

54 

I  27.723 

I  37.579 

I  47.436 

I  57.292 

2  7-149 

2  17.005 

2  26.861 

2  36.718 

54  1  0.148 

55 

I  27.887 

I  37.743 

I  47.600 

I  57456 

2  7.313 

2  17.169 

2  27.026 

2  36.882 

55  '  0.151 

56 

I  28.051 

I  37  908 

I  47764 

I  57.621 

2  7.477 

2  17.334 

2  27.190 

2  37.047 

56 

0.153 

57 

I  28.215 

I  38.072 

I  47.928 

I  57  785 

2  7.641 

2  17.498 

2  27.354 

2  37.211 

57 

0.156 

58 

I  28.380 

I  38.236 

I  48.093 

I  57-949 

2  7.806 

2  17.662 

2  27.519 

2  37-375 

58 

0.159 

59 

I  28.544 

I  38.400 

I  48.257 

I  58.113 

2  7970 

2  17826 

2  27.683 

2  37  539 

59 

0.162 

Mean 
Solar. 

8^ 

9" 

10^ 

11^ 

12»^ 

^3\ 

14" 

.5' 

Se 
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iconds. 
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TABLE  III.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


! 
1 

TO  BE  ADDED  TO  A 

MEAN  TIME  INTERVAL. 

1 

Mean 
Solar. 

i6»^ 

.7" 

18" 

19*^ 

20»^ 

21" 

22^^ 

23' 

For     ' 
Seconds. 

1 

m 

m   s 

m   s 

m   8 

m   s 

m   s 

m   s 

m   8 

m   s 

s 

s 

0 

2  37704 

2  47.560 

2  57-417 

3  7-273 

3  17.129 

3  26.986 

3  36.842 

3  46.699 

0 

0.000 

I 

2  37.868 

2  47724 

2  57-581 

3  7437 

3  17.294 

3  27.150 

3  37007 

3  46.863 

I 

0.003 : 

2 

2  38  032 

2  47889 

2  57-745 

3  7602 

3  17.458 

3  27.315 

3  37.171 

3  47  027 

2 

0  005 ' 

3 

2  38  196 

2  48.053 

2  57  909 

3  7-766 

3  17.622 

3  27.479 

3  37  335 

3  47.192 

3 

0.008 

4 

2  38.361 

2  48.217 

2  58.074 

3  7.930 

3  17787 

3  27.643 

3  37-500 

3  47.356 

4 

001 1 

5 

2  38.525 

2  48.381 

2  58.238 

3  8.094 

3  17-951 

3  27.807 

3  37  664 

3  47.520 

5 

0.014 

6 

2  38.689 

2  48.546 

2  58.402 

3  8.259 

3  18.115 

3  27.972 

3  37  828 

3  47-685 

6 

0.016 

7 

2  38.854 

2  48.710 

2  58.566 

3  8.423 

3  18.279 

3  28.136 

3  37-992 

3  47  849 

7 

0.019 

8 

2  39.018 

2  48.874 

2  58.731 

3  8.587 

3  18.444 

3  28.300 

3  38.157 

3  48.013 

8 

0.022  i 

9 

2  39.182 

2  49  039 

2  58.895 

3  8.751 

3  18.608 

3  28.464 

3  38.321 

3  48.177 

9 

0025 

lO 

2  39  346 

2  49  203 

2  59  059 

3  8.916 

3  18.772 

3  28.629 

3  38.485 

3  48.342 

10 

0.027 

II 

2  39  511 

2  49  367 

2  59  224 

3  9.080 

3  18.937 

3  28.793 

3  38.649 

3  48.506 

II 

0.030 

12 

2  39-675 

2  49531 

2  59.388 

3  9244 

3  19  101 

3  28.957 

3  38.814 

3  48.670 

12 

0.033 1 

13 

2  39  839 

2  49.696 

2  59  552 

3  9.409 

3  19.265 

3.29.122 

3  38.978 

3  48.834 

13 

0.036 1 

M 

2  40.003 

2  49.860 

2  59.716 

3  9573 

3  19429 

3  29.286 

3  39  142 

3  48.999 

14 

0.038 

15 

2  40.168 

2  50.024 

2  59.881 

3  9-737 

3  19.594 

3  29.450 

3  39  307 

3  49- 163 

15 

0.041 

i6 

2  40-332 

2  50.188 

3  0.045 

3  9901 

3  19758 

3  29.614 

3  39471 

3  49.327 

16 

0.044 

17 

2  40.496 

2  50  353 

3  0.209 

3  10.066 

3  19922 

3  29779 

3  39  635 

3  49.492 

17 

0.047 

i8 

2  40.661 

2  50.517 

3  0.373 

3  10.230 

3  20.086 

3  29.943 

3  39799 

3  49  656 

18 

0.049 

19 

2  40825 

2  50.681 

3  0.538 

3  10.394 

3  20.251 

3  30.107 

3  39.964 

3  49.820 

19 

0.052 

20 

2  40.989 

2  50.846 

3  0.702 

3  10.559 

3  20.415 

3  30.271 

3  40  128 

3  49.984 

20 

0.055 

21 

2  41-153 

2  51.010 

3  0.866 

3  10.723 

3  20.579 

3  50.436 

3  40.292 

3  50.149 

21 

0.057 

22 

2  41-318 

2  51.174 

3  1031 

3  10.887 

3  20.744 

3  30600 

3  40.456 

3  50.313 

22 

0.060 

23 

2  41.482 

2  51.338 

3  1-195 

3  11.051 

3  20.908 

3  30.764 

3  40.621 

3  50.477 

23 

0.063 

24 

2  41.646 

2  51  503 

3  1359 

3  11.216 

3  21.072 

3  30.929 

3  40.785 

3  50.642 

24 

0.066 

25 

2  41.810 

2  51.667 

3  1523 

3  H.3S0 

3  21.236 

3  31  093 

3  40.949 

3  50.806 

25 

0.068 

26 

2  41.975 

2  51.831 

3  1.688 

3  11-544 

3  21.401 

3  31.257 

3  41  114 

3  50.970 

26 

0.071 

27 

2  42.139 

2  51.995 

3  1-852 

3  11.708 

3  21.565 

3  31.421 

3  41-278 

3  51-134 

27 

0.074 

28 

2  42.303 

2  52.160 

3  2.016 

3  11-873 

3  21.729 

3  31.586 

3  41-442 

3  51.299 

28 

0.077 

29 

2  42.468 

2  52.324 

3  2.181 

3  12.037 

3  21.893 

3  31.750 

3  41.606 

3  51.463 

29 

0.079 . 

30 

2  42.632 

2  52.488 

3  2.345 

3  12.201 

3  22.058 

3  31.914 

3  41  771 

3  51627 

30 

0.082 

31 

2  42.796 

2  52.653 

3  2.509 

3  12.366 

3  22.222 

3  32.078 

3  41-935 

3  51.791 

31 

0.085 

32 

2  42.960 

2  52.817 

3  2.673 

3  12.530 

3  22.386 

3  32.243 

3  42.099 

3  51-956 

32 

0.088 , 

33 

2  43.125 

2  52.981 

3  2.838 

3  12.694 

3  22.551 

3  32.407 

3  42.264 

3  52.120 

33 

o.ogo 

34 

2  43.289 

2  53.145 

3  3002 

3  12.858 

3  22.715 

3  32.571 

3  42.428 

3  52.284 

34 

0.093 

35 

2  43-453 

2  53.310 

3  3.166 

3  13.023 

3  22.879 

3  32.736 

3  42.592 

3  52.449 

35 

0.096 

36 

2  43-617 

2  53.474 

3  3.330 

3  13.187 

3  23.043 

3  32.900 

3  42.756 

3  52.613 

36 

0.099 

37 

2  43.782 

2  53.638 

3  3-495 

3  13.351 

3  23.208 

3  33  064 

3  42.921 

3  52.777 

37 

O.IOI  ' 

38 

2  43-946 

2  53  803 

3  3.659 

3  13.515 

3  23.372 

3  33  228 

3  43.085 

3  52.941 

38 

0.104 

39 

2  44.110 

2  53.967 

3  3823 

3  13680 

3  23.536 

3  33.393 

3  43  249 

3  53.106 

39 

0  107 

40 

2  44.275 

2  54-131 

3  3.988 

3  13.844 

3  23.700 

3  33.557 

3  43413 

3  53  270 

40 

O.I  10 

41 

2  44-439 

2  54.295 

3  4-152 

3  14.008 

3  23.865 

3  33721 

3  43.578 

3  53  434 

41 

o.iie 

42 

2  44-603 

2  54  460 

3  4316 

3  14.173 

3  24.029 

3  33.886 

3  43-742 

3  53.598 

42 

0.1 15 

43 

2  44.767 

2  54  624 

3  4-480 

3  14.337 

3  24.193 

3  34.050 

3  43  906 

3  53.763 

43 

0  118  , 

44 

2  44932 

2  54788 

3  4-645 

3  14.501 

3  24.358 

3  34-214 

3  44-071 

3  53  927 

44 

0.120 

45 

2  45.096 

2  54.952 

3  4809 

3  14-665 

3  24.522 

3  34.378 

3  44.235 

3  54.091 

45 

O.I23 

46 

2  45.260 

2  55  117 

3  4-973 

3  14  830 

3  24.686 

3  34-543 

3  44  399 

3  54.256 

46 

0.126 

47 

2  45  425 

2  55-281 

3  5137 

3  14.994 

3  24.850 

3  34707 

3  44  563 

3  54.420 

47 

0.129 

48 

2  45.589 

2  55.445 

3  5302 

3  15  158 

3  25.015 

3  34-871 

3  44  728 

3  54.584 

48 

0.131 

49 

2  45-753 

2  55.610 

3  5.466 

3  15.322 

3  25.179 

3  35  035 

3  44.892 

3  54748 

49 

0134 

50 

2  45.917 

2  55.774 

3  5.630 

3  15487 

3  25.343 

3  35.200 

3  45.056 

3  54-913 

50 

0137 

51 

2  46.082 

2  55  938 

3  5.795 

3  15-651 

3  25.508 

3  35  364 

3  45.220 

3  55  077 

51 

0.140 

52 

2  46.246 

2  56.102 

3  5-959 

3  15.815 

3  25.672 

3  35.528 

3  45  385 

3  55.241 

52 

0.142 

53 

2  '46.410 

2  56.267 

3  6.123 

3  15980 

3  25.836 

3  35.693 

3  45.549 

3  55.405 

53 

0.145 

54 

2  46.574 

2  56.431 

3  6.287 

3  16.144 

3  26.000 

3  35  857 

3  45713 

3  55-570 

54 

0.148  1 

55 

2  46.739 

2  56.595 

3  6.452 

3  16.308 

3  26.165 

3  36.021 

3  45.878 

3  55734 

55 

0.151  1 

56 

2  46.903 

2  56.759 

3  6.616 

3  16.472 

3  26.329 

3  36.185 

3  46.042 

3  55  898 

56 

0.153 

57 

2  47  067 

2  56.924 

3  6.780 

3  16.637 

3  26.493 

3  36.350 

3  46.206 

3  56.063 

57 

0.156 

58 

2  47.232 

2  57.088 

3  6.944 

3  16.801 

3  26.657 

3  36.514 

3  46.370 

3  56.227 

58 

0159 

59 

2  47.396 

2  57.252 

3  7109 

■  8'- 

3  16.965 

3  26.822 

20" 

3  36.678 

3  46.535 

3  56.391 

59 

0.162 

Mean 
,  Solar. 

I 

16^ 

2ih 

22^ 

23' 

Sa 
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TABLE  FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED 

ALTITUDE  OF  POLARIS. 

Reduce  the  observed  altitude  of  Polaris  to  the  true  altitude. 

Reduce  the  recorded  time  of  observation  to  the  local  sidereal  time. 

[  less  than  i**  a6™.8,  subtract  it  from  i**  26"».8; 

If  the  sidereal  time  is    <  between  i"  26™.8  and  i^^  26". 8,  subtract  i**  26'".8  from  it; 

(  greater  than  i^^  26". 8,  subtract  it  from  25**  26'".  8; 

and  the  remainder  is  the  hour- angle  of  Polaris. 

With  this  hour-angle  take  out  the  correction  from  Table  IV  (below),  and  add  it  to  or  subtract 

it  from  the  true  altitude,  according  to  its  sign.     The  result  is  the  approximate  latitude  of  the  place. 

Example. — 1910,  October  27,  at  10''  40"'  30",  P.  M.,  mean  solar  time,  in  longitude  29° 

east  of  Green-  || 

wich,  suppose  the  true  altitude  of  Polaris  to  be  43°  20':  required  the  latitude  of  the  place. 

h      m      8 
Local  astronomical  mean  time                                                            .         10    40    30 
Reduction  from  Table  III,  for  10*'  40"  30*    .                                     .        -f       i     45 
Greenwich  sidereal  time  of  mean  noon,  October  27,  page  165                 14     19     52 
Reduction  from  Table  III,  for  longitude  (=  i»»  56™  east,  or  minus)         —       0     ig 

Sum  (having  regard  to  signs)  is  equal  to  local  sidereal  time                      i       i     48 

- 

h      m       8 

I     26     48 

Subtract  sidereal  time                                                  .            .            .           1       i     48 

Remainder  is  equal  to  hour-angle  of  Polaris            .            .            .          0    25      0 

True  altitude                                   .       +     43     20 
Correction  from  Table  IV  (below)      —       i     10 

Approximate  latitude 

-f     42     10 
0. 

TABLE  IV— 191 

Honr-angle. 

o*> 

1" 

2»^ 

s*- 

4- 

5" 

m 
0 

5 

10 

15 

-  I    10.4    ' 
^  0.0 
I    10.4 

I    10.4  "-^ 

I    10.3  "' 

0.1 

-  i     8.0    • 

I     7-6  "•* 

1     7.1  "•' 

I     6.6  ">•' 

0.5 

-  I     0. 8     • 

I     0.0 

0.8 
0  59.2 

-0  49'.4    • 

0  48.3 : 
0  46.0  '•* 

-0   34.7    ,' 
0   33.3    /, 

0  32.0 

0    30.6    '•* 

0 
-0 

0 

0 

0 

1 
17.6      ' 
16.I    ''^ 
14.6    \'l 
13.0    ^'^ 

20 

30 
35 

- 1  10.2 
1  10.0  °-^ 

I     9-8  °-* 

^    ^     0.2 
I        9.6 

^       o.a 

-1     6.1 

°  54.6  ..„ 

-0  44.8 

0  43.6  : 
0  42.4 ,., 
0  41.2 
1.3 

-0    29.2 
0    27.8    '"• 
0    26.3    ''^ 

0  24.9 1;^ 

-0 
0 
0 
0 

II.5    _  _ 
lO.O      '^ 

8.5  \'l 

7-0  ^'l 

40 

45 
50 

55 
60 

-  I      9.4 

1  8.7  "•- 

I     8.4°-' 
-I     8.0°- 

- 1  0.8  "•» 

-0  53.6  ,„ 
0  52.6  '•" 
0  51.6  '•" 

« 50.5 ::: 
-0  49.4 

-0  39.9 , , 
0  38.6  '-^ 
0  37.3  ]'i 

-0  34.7 '" 

-0  23.4 
0  22.0  "* 
0  20.5  ''^ 
0 19.0  '•' 
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